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ENCYOLOPiBDIA BEITANNICA 


BOKHAEA 

B okhara, Bttkhaba, or Bukbab^ a country and caravans. In the desert the heat in snnimcr exceeds 100" 
khanate of Central Asia, in Turkistan or Indepen- Fahr. Thunder-storms and earthquakes arc not unfrequent, 
dentTartaxy, lying between lat, 37“ and 41“ N., andlong.62“ especially in the spring ; and' there are sometimes violent 
and 69“ K Its extent has been greatly diminished during tornadoes, generally blowing from the 27.17. 
recent years both on the N. and S., — ^in the former direction The population of Bokhara, composed of Tadjiks, inhaU- 
by the conquests of Russia, and in the latter by the Arabs, Uzbeks, Tnrkomans, Persians, Mervi, and Jews, may taate. 
encroachments of Afghanistan. A considerable stretch of be estimated at between 1,000,000 and 2,000,000. Me- 
conntry, indnding the important towns of Balkh, Andkhoi, yendorff estimates it at 2,478,000, Khanikoff at from 
and Meimene, was at various times regarded as an integral 2,000,000 to 2,500,000, Burnes at less than 1,000,000, 
part of the k^nate; but at present the River Oxus forms and Wolff at 1,200,000. The Tadjiks arc the aborigines 
for the most part its southern boundary. Td the 17. it is of the country, and are said to have come from the west, 
conterminous with the khanate of Khiva and the desert of and settled on the banks of the Zer-Affshan at a time when 
Kharozm, which now form part of the Russian empire; the country was uninhabited, and a jungle of reeds covorcil 
and on the E. it stretches to the khanates of Kunduz and the place where the town of Bokhara now stands. Except 
Khokand. Its area is estimated at 100,000 square miles, in the town of Bokhara, where they constitute the majority 
A large part of the western half of the land consists of a of the population, there ate few Tadjiks nowin the khanate, 
desolate steppe of argillaceous day, broken by hills of They are mostly engaged in commerce, are peaceful or cvet: 
slate and bare granite rocks ; the eastern parts ate occupied cowardly in their disposition, and arc characterized by avar 
by offshoots of the Hindu-Koh and Tien-shan ranges, and ice, faithlessness, and deceit. They are usually tall, with 
the Pamir steppe. The* cultivated land is confined almost handsome and regular features, fair complexion, and black 
entirely to the immediate neighbourhood of the rivers, of eyes and hair, '^e number of Arabs, though not considcr- 
which the most important are the Amu or Oxus, the Zer- able, exceeds that of the Tadjiks. They arc the descendant.*! 
Affshan, and the Karshee. The Amu(Jibonor Kohik), which of the followers of Kutribe, who conquered the country about 
only belongs to the khanate in the middle part of its course, the beginning of the 8th century, and compelled the in- 
fiows from S.K to N.W., and varies in rvidth from 300 to habitants to adopt the Mahometan faith. Their numbers 
upwards of 800 yards. The Zer-Afishan, inferior to the are stated at 60,000, and they inhabit the northern part of 
Amu in the volume of its waters, and superior to it in the the khanate, especially the neighbourhood of Vardanzi and 
populousncss and cultivation of its banks, rises in the high Yafkend. Like their ancestors the}' still continue to lead 
lauds east of Samarkand, and, passing north of that city a wandering life, their chief occupation being the tending 
and of Bokhara, forms a in the province of Karakul of their flocks. Their moral qualities seem to be of a 
almut 25 mili» in length. Its whole course is about 340 higher character than those of the Tadjiks. The Uzbcl:.«, 
miles. The Karshee rises in the mountains to the S.E. of the last people that conquered this country, arc the most 
Samarkand, and passes through Shehr-Sebr and Kaishe<^ numerous, and are at present the dominant race. They 
below which it is lost in the desert ore divided into a numter of tribes, of which the princijiu 

There are no gold mines in Bokhara, but that metal is is that of ^langhit To it the reigning dynasty belongs, 
found among the sands of the Oxus in greater abundance. Some of tbe Uzbeks are nomadic in their habit-, other* 
perhaps, than in any of the other rivets whi^ flow from arc engaged in ogriculture or live in towivs. They arc mcrrc 
the Hindu-Kob. The climate of Boklmra is exposed to bold and straigbrforward in their manners than the Tadjik:, 
great variations. In summer tbe heat is often very great, but have unfortunately degenerated from contact with thr.: 
and in winter the cold is proportionally severe. The frosts race. There arc a constidcraUe numler of Perriar.* in 
commence about the cud of Novembw, and continue till Bokhara, most of whom have been bmupbt rbvc5 frc<a 
towards the end of April. The Amu is generally frozen j their native country. They are readily dbtincwb'd ly 
over for some weeks in winter so as to be xtassable for . the regularity of their fcatan-f. r.rd thrir lra»by hisri 

n*. — I. 
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zasizuuinm XO «GCa|i^ IBIPUaIAUIi ubUBuuua. aiuiwu^ 

outnardlj coafonning to the faith and ssanneis of the 
eonntiy, thqr cordially ^te the native races, and are ready 
to hoA vrith joy any political revolntion irhi^ nd^t shake 
the pover of the The Jetrs, though long estab- 

hsh^ in the conntiy, form hnt a vety inconsiderable part 
of its inhabitants. Thiy are chiefly to befonndin Bokhara 
and some of the larger tonns, vhete tiuy’ have sej^oate 
quartern assigned to them. Thmr ptivll^es are very 
rmtrictcd The Herri, urho number arout 40,000, are the 

wIfA rerATA tM«en!a«tfaiA \rA«ii«iB a** 



aesiraenoa aDoui loiu qr caia Ktmn. I'lie Tnr^ 
man and Kirghiz part of the population is rdiolly nomadu^ 
and is chiefly to f» found in ue regions south of the Oxns. 

The orchards in the ne^hbourhood of the larger toums 
ate numerous and highly i^tivated. They produce grapes, 
figs, peaches, pomegranates, apricots, plums, apples, peats, 
and qmncei The cnltivatibn of cotton, tobacco, and 
lucerne is extensively carried on, as is also that of tihe 
mnibeny, beet, cabba^ carrots, radishes, oniotu, cimnm> 
ten, pease, beans, lentils, mdons, and pumpkins. The soil 
being of a ta^e natnre reqmres to be cultivated with some 
care, so that it is found to be much more proStablr ha 
out in gardens than in Adds j indeed, the returns from the 
former ez^ hy sevenfold the tetams from the &une 

^ prindpal l^ds of gnun 
Tie lat-named u one of the most nsefd^^ 
ductions of the l^te, and as it is cheap and nutritions 
tke chief snhsistenee of the poor. ' 

«« t w Bo^ra ate numerons , but ate more 
ro^teb e for strength than for teanty? Asses are“S 
veiy plentifol, and ate large and atordv Tia rmaU 

fartured. The mats are aW? a is nanu- 

colour, and riff? XdSL? w 
Kashmir. The buSs td of 

m very wietchd eondithr S 
n«h attends to, particnlarir A I « 

l»eculiar breed, saidto thrire Aiate. There is a 
'Tiici P.4S, . ^“5 </ 

dmnntive spedes are fonnd u tteVn ' ®f o 

wild hogs, herds of deer antdon«“* ®f ^ ; 

on the plains ; and fox^ vSvff jS?® ^ *’‘«® 
found in soma rarts. All ounces are 

scorpion is confon. mStv2n^*-“® 

which is reared in «afc. 

where : 

Lying on the route r.“ ™ * central position. 


Astrakhan ; by the route to and from Orcnboig by land 
in sixty ^js, thxougb Orgheqj in KMva; to and from 
Ttoid^ in Tobolsk, by the route east of the Sea of Aral, 
in forty-nine days; and to and from Fetropavlod: (Kizil 
1]^) in ninety day& From 5000 to 6000 camels are 
annually em{floyed in thh trade. Bokhara exports to 
Bnssia, beddes cotton, which is the prindpal item, dried 
ric^ raw and dyed dlk^ indigo, silk sashe% 
tn^noises, diavrk, and fnrs. It imports mndins, calicoes, 
chintzes some dlk stnSs, broad-dotli, brocades, hides^ iron, 
and other metals. The trade with Khiva employs only 
&om 1000 to 1500 camels and consists dhiefiy in espmting 
to Bokhara Bnssian goods, of which there is always an 
available snrpins in the markets of Khiva. Three, and 
occadonany four, caravans arrive annually from M^oabid in 
Fer^ brin^g cotton and sQk stnfis, calicoes diin t r p g , 
muslin^ carpets, diaw]% tnrqnoises and opimn, and 
^ring in retam lamb-dans, cotton, rice, && From 
Herat and Kashmir is imported a conddeiable quantity of 
mwls and Bidian prodnee and English mannfactnres from 
w ^ A brisk traflSc is also carried on with 
Tashkand, Kashgar, and Yatlmnd. The central points of 
commerro are Bokhara and Kaishce; and trade is 
pima^y conducted at the marts and fairs that are held 
m _^ns of the country. Almost the only mann. 
fad^ cmnrf on in Bokhara are those of cotton goodiL 
alfcs, eatj^s, leather, hardware end jewdlejy. Thereis 

SwoSandknives 
aedtat paper 

schoofa and the state of edneation among its neonle w« 

schools uTti.T'ei. n„,. .m a^ca. xae oonise in these 
continne their stndies 

s®waaries.inwhic* mednsses, or 

‘^ieflySLicaLnSS^n staples, 

acquired then^ to Professors who have 

.B-d. eetAlieW 
tile bnilding. Fifteen or f® extent of 

rosnffident to go ibmneh^ twenty years are rei&oned 
Mettoe °i£ » »mpl.t. couBe in the* 

teBerim, i. *»™g, -my eroeaHttme. 

Bie Govemraent 5”5f°^,fP“**s» and the evil ey& 
fw^ing tile power of life despotism, the khancowia. 

folded on the KSana^ i"** “d is 

The allitaiy and civil AW commentaries upon it. 
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dwplyin an the various Tnd ^ ^ shared 

* ®“tioned hy the eatW roToantions of Asia, 
and the fonndation of tiie writers of Persia • 



BOKHARA 


of Persia, passed the Oxns about the end of the 11th 
century, and subdued the whole country- watered by that 
river and the Jazartes. In 1216 Bokhara was again sub- 
dued by the celebrated Mahomet Shah Kharezm, who 
enjoyed his conquest but a short time ere it was wrested 
from him by Genghis Khan in 1220. The country was J 
wasted by the fury of this savage conqueror, but recovered i 
something of its former prosperify under Octai £[han, his : 
eon, whose disposition was humane and benevolent. His I 
posterity kept possession till about 1400, when Timur ^ 
bore down everything before him. descendants | 

ruled iu the country until about 1500, when it was 
overrun by the UsbA Tatars, under Ebulhhier Khan, 
the founder of the Shdbani dynasly, with which the 
history of Bokhara properly commences. The most 
remarkable representative of tins family was Abdullah 
Khan, who greatly extended the limits of his kingdom by 
the conquest of Badakhshan, Herat, and Meshed, and 
greatly increased its prosperity ly the public works whi(^ 
he authorized. Before the dose of the century, however, 
the dynasty was extinct, and Bokhara was at once desolated 
by a Kirghiz invasion and distracted by a disputed suc- 
cession. At length, in 1598, BaM Mehemet Khan, of 
the Astrakhan brani^ of the Timur family, mounted the 
throne, and thus introduced the dynasty of the Ashtar- 
khanides. The principal event of his reign was the defeat 
he inflicted on Shah Abbas of Persia in the neighbourhood 
.of Bal^ His brother Yeli Mehemet, who succeeded 
Baki in 1605, soon alienated his sulgects, and was 
supplanted by his nephew Imamkuli. ^ter a highly 
prosperous reign this prince resigned in favour of hrs 
brother, Hezr Mehemet, under whom the country was 
greatly troubled by the rebdlion of his sons, who continued 
to quarrel with each other after their father's death. Mean- 
whfle the district of Khiva, previously subject to Bokhara, 
was made an independent lunate ly Abdulgazi Bahadur 
BIhan ; aud in the reign of Subhankuli, who ascended the 
throne in 1680, the political power of Bokhara was still 
further lessened, though it continued to enjoy the un- 
bounded respect of the Sunrute Mahometans. Subhankuli 
died in 1702 at the age of 80, and a war of succession 
broke out between his two sons, who were supported 
by the rivalry of two XTsbek tribes. After five years the 
contest terminated in favour of ObeiduUah, who was 
little better than a puppet in the hands of Behim Bi Atalilr, 
his vizier. The invasion of Nadir Shah came to complete 
the degradation of the land ; and in 1740 the feeble king 
Ebulfeiz paid homage to the conqueror, and was soon after 
murdered and supplanted by his virier. The time of the 
Ashtarkhanides had been for the most part a time of dis- 
solution and decay ; fanaticism and imbedlily went hand 
in handL On its fall the throne was seized by the Manghit 
family in the person of Mir Maasum, who pretended to 
the most extravagant sanctity, and proved by his military 
career that he had no small amount of ability. He turned 
Ills attention to the encroachments of the Afghans, and in 
1 < 81 reconquered the greater part of what hod been lost to 
the south of the Oxns. Dying in 1802 he was succeeded 
by Said, who in bigotry and fanaticism was a true son of 
his father. In 1826 Nasrullah Bahuder mounted the 
throne, and began with the murder of his brother a reign of 
continued oppression and cruelty. Meanwhile Bokhara 
became an object of rivalry to Bussia and and 

envoys were sent by both nations to cultivate the favour of 
the emir, who treated the Bussians with arrogance and the 
English with contempt. The Bussian armies were gradu- 
ally advandng, and at last they appeared in Khokwd ; but 
the now emir, Mozaffer-eddin, instead of attempting to 
expiate the insults of his predecessor, sent a letter to 
General ChemayefT summoning him to evacuate the country. 
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and threatening to jaise all the faithful against blm- In 
1866 the Bussians invaded the territory of Bokhara proper, 
and a decisive battle was fought on 20th May at Irdjar 
on the left bank of the Jaxartes. The Bokharians were 
defeated; but after a period of rductant peace they forced 
the emir to renew the war. In 1868 the Bussians entered 
Samarkand (May 14) and the emir was constrained to 
submit to the terms of the conqueror. Bokhara, though 
still nominally independent, is in reality subject to Bussia, 
whidi must ere long absorb it completdy. 

Hitherto European intercourse with Bokhara has been 
very slight, and few travellers have personally visited it 
The Brothers Polo were there in the time of Borak Khan 
(1264-1274yand Anthony Jenkinson in 1558-9, Cladisheir 
in 1740, Meyendorfif and Nagri in 1820, Bumes in 1832, 
Wood in 1838, Khanikoff and Lehmann in 1841-2, Stoddart 
and ConoUy in 1842, Danilevsky in 1842-3, and Yambery 
in 1863. 

See EhBiukoS*s AokKaro, translated by De Bode (1845); Yambeiy, 
TramUin Central Asia (1864), Sketdua of Central Asia (1868), and 
SisUffy of Bokhara (1878); Fedebenko's “ Sketch of the Zarafshan 
Valley ” in Jontnu R. Geogr. Soe. for 1870; Hellwold, DieBussen in 
Central Asien, (1873). 

Boehaka, or Buehasa, the capital of the above khanate, 
is situated six or seven miles from the left bank of the Zer- 
Affaban, in 39" 48' N. lat. and 64° 26' E. long. It is about 
eight miles in circumference has a triangular shape, and is 
surrounded by an earthen wall about 20 feet high, whidi is 
pierced by eleven gates. It is divided into two main por- 
tions known as the Demni Shehr and Beruni Shehr, or the 
inner and outer city, and these are subdivided into several 
districts. Of the former splendours of '‘Bokhara the 
Noble ” tbe remains are comparatively few, and the general 
appearance of the city is very disappointing. Yambery 
describes it as one of the dirtiest and most unhealthy places in 
all Asia. The streets are extremely narrow, and the houses, 
fiat-roofed and built of sun-dried bricks on frameworks of 
wood, are small and only one story in hei^t. Hre bazaars 
are very numerous, and each trade has its own. There 
are about thirty a mall caravanserais throughout the city, 
whiih serve partly as store-rooms and partly as inns. The 
largest building in Bokhara is the Mosque of Kelan, 
which was originally built by Timur, and was restored 
1^ Abitiillah Khan. It occupies a square of 300 feet, and 
is surmounted by a dome 100 feet high. There the khan 
comes to pay his devotions on Fridays in the midst of his 
subjects. Amnng the other mosques, which are fabulously 
said by the inhabitants to number 365, the most important 
are the Mesdjidi Mogak, a subterranean building of uncer- 
tain origin, and the Divanbeghi, which dates from 1629. 
In the neighbourhood of the latter is an open square, with 
a reservoir in the middle, which forms one of the favourite 
lounges of the people of Bokhara. On the opposite side 
rises the ark or palace of the khan, a gloomy building on 
an elevated site: Bokhara has long been regarded as the 
intellectual centre of Central Asia, and possesses a large 
number of educational establishments. There is hardly a 
street without its school, and the number of colleges or 
mtdresses, set down too at 365 by the inhabitants, is 
really about 80. Of these the handsomest is Abdulbh’s, 
which was built in 1372, and contains about 100 cells. 
Others date from 1426, 1529, and 1562; and one was 
founded by the Empress Catherine of Bussia. The v atcr 
supply of Bokhara is very defective, and the canals that 
convey it from the river arc left in such an cxlrvme state 
of filthiness, as readily to account for the pn.valcr.ee c-f 
many forms of disease. The population vras tf’tiniatt.-'i 
by MeyendotiT at about 70,000, and in thb he wis suj- 
ported by ^foorcroft and Khanikt/fT. Earat.' rant*! the 
number to 150,000, and WoliF to 160,00*0 ; lut it is naw 
stated by Yam^ry at no more than 30,000. 
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BOLB£C> a to\ni of France, capital of a canton in the 
dq>artment of Lower Scone, 18 n^ea E.N.K from Ham 
on the railway to Parts, which here passes over hiigh 
embankments and a viadncb It was bnmed almost to the 
ground in 1765, bnt is now a floniisbing briek-bnilt mann- 
factniing town, well supplied with water-power by the 
Bolbcc stream. The principal manufaetnra are cotton 
goods, woollen doth, and leather; there are also linen 
factories and dye-works. Population in 1872, 9019. 

BOLEYH, AbiiJE, or, as the name is vationsly spelled, 
Bnllen, Bonlqrn, Bonllan, or Bonlain, queen of 
and second wife of Henry VIII., was the dnugTitar of Sir 
Thomas Boleyn, a distinguished politician, and Lady 
Elizabeth Howard, daughter of the earl of Surrey, aftei^ 
\mru duke of Horfolk. Considerable obscniily rests over 
1 KAi birth, which has been variously stated as 

1501 and 1507; perhaps the earlier date is the more 
protoble. She received a very careful education, and in 
1514 becme m^-m-waiting to Mary Tudor, then the 
^nced bnde of Louis XU of Prance. She crossed to 
^nce in Ma^s tram, but did not return with her, hav- 
se^ of Queen Claud^ where she was 
^ebrat^ fw her beauty, talents, and accomplishments, 
ne period of h« return to England has been mtter of 
Herbert and others, would make 
the date about 1522, others 1527. It may be assurn^ 

Ste returned abratthe earlier 

occurred her love affair with Perev 
rftc^rds earl of Nort nmberland, whidi was broken 


I Smeton,. Norris, and Weston were afterwards examined, 
I and of these Smeton confessed, though it was said under 
torture. Norris is thought to have made some admission, 
whidi, however, he afterwards withdrew. All three W'ere 
committed to the To\rer, to an apartment in which the 
queen was also consigned. Henry wrote to her, holding 
ont hopes of pardon if she would be open and honest. Her 
renlv. however, stronirlv affirms her innocenna. nnil iCa 



- attached to hi 

love. In IsS “ o®* "this 

seems to havf Utaroed^J/ «ie 

became more marked than^ 
opened his OTes more dearlr fn+iia • pwsion soon 

divorce began to be f- snbject of the 

in 1532 sC^ S"^,?^'®«P«'t*toalmosta8qneen; 
marchioness of Pembroke*^ ftTld title of 


4 UOCU B iBiiier uas oeeu aouoiea, luougo on eiignc grounds, by 
hi Fronde.) The juries of Middlesex and Kent, before 
whom proceedings opened, found true writs charging tbo 
queen with adultery, committed witii the above-named 
Bochford, Brereton, Weston, Norris, and Smeton, and all 
with centring against the king’s life. On the 12th May, 
Brereton, Norris, Weston, and Smeton were tried at West* 
^ster, found guilty, and condemned. On the 16th Anno 
Boleyn and her brother were tried before twenty-seven 
peers, found |piilty, and sentencei On tho 17th Smeton 
was hanged, the others beheaded. Their remarks on the 
scaffold wm general, and can be interpreted fairly in neither 
way. Before the queen’s execution she is said to have 

previous impediment which 
Sp mamagcTnth the king null and void, but what 

tne confession was is absolutdy unknown. On the 19th 

®t“ Tower Green. On tho next 
day Henry was m^ed to Jane Seymour. Overtho whole 
epsode of ^nc Boleyn’s trial and execution the deepest 
obseunty rests. AH traces of the evidence have va33 
jndgments of historians, it must be 
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““niage was declared to iSve PwSs 

'th September, a princess tliP f ^ on the 

bora. tie famous Elizabeth. 
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Juosqnes and ^t ha notripp It i “^tle and numerous 
Cotton and leather are structure, 
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Require an equally higli reputation for dissipation and 
licentiousness. He was the Bodiester of the period, with 
more than Bochestei’s abilities. He sought and gain^ the 
fnmp of a modem Alcibiades or Petrooius. Amidst alibis 
eT fftBBeH. however, he maintained a rep,! interest in literature. 
He was intimate with Dryden, and prefixed a laudatory 
poem to the first edition of the translation of VirgiL The 
rerses did not hold out high promise of poetic power ; and 
his later efforts in the same direction did Uttle for his literary 
reputation. His most considerable production, AlmaJMe, 
an Ode, is a miserable tawdry affair ; the light ode to the 
equally li ght. Clara is very much better, and has some 
vivacity and sparkle. He seems to have been conscious of 
his want of poetic genius, for his verse remains .are not 
numerous. 

For two years, from 1698 to 1700, he resided on the Con- 
tinent, and during that time acquired the thorough mastery 
of the French language which was afterwards of so much 
service to him. On his return his friends, in the hope of 
withdrawing him to some extent from his loose mode of 
life, negotiated a marriage with the wealthy daughter of 
Sir Henry 'Winchescomb, a baronet of Berkshm^ Marriage, 
however, effected little or no change in St John, and, 
though his wife never formally separated from him, and 
always retained a true affection for her husband, th^ 
manied life was unhappy and divided. In February of 
the year following he entered Parliament as member for 
Wootton-Basseb 

The Tory party, from a combination of circnmstan<^ 
were then all-powerful in the House of Commons. The 
Partition Treaty, a measure for which, indeed, little can 
be said, had not met with popular favour, while Willi&m's 
large grants to foreigners, together with the general cold- 
ness repulsiveness of his manner^ had rendered him 
most unpopular. A perfect storm of discontent had arisen, 
and the Tories were nearly bev^dered with the power 
which had been suddenly placed in their hands. Harley, 
perhaps, at that time, from his moderation, the most 
influential man of the party, led the House as speaker. St 
John enrolled himself among the Tories with the utmost 
enthusiasm, and from the first displayed such brilliant powers 
as placed at once in the front rank, and gave him an 
almost unique position. BHs youth and high birth, his 
l 1 nT»^sQ mB and commanding presence, and his agreeable 
address, no doubt contributed largdy to his rapid devation j 
but what above dl secured for him an imequalled success 
was his wonderful eloquence. The powers he unexpectedly 
evinced as an orator and debater were unrivalled then, and, 
if we are to tato contemporary reports as our authority, 
had never been equalled, and have seldom, if ever, been 
surpassed. Hot a fragment of his many speeches has come 
down to us ; but from the criticisms of those who heard 
him speak, and from his published writings, some idea of 
their general quality may be gathered. The most pro- 
minent characteristics seem to have been copiousness ^and 
readiness, extreme fluency, and spontaneity, combined 
with a brilliant felicity of phrase, the right expression 
seeming to spring up namrauy along with the thOTght to 
be expressed. His sentences are mostly massive and 
balanced, yet never heavy ; flowing; but rarely redundant 
He is, perhaps, the first British statesman whose parlia- 
mentary oratory has been really a power ; and with such 
splendid qualifications it was little wonder that he readily 
became the protagonist of the Tory party. He was their 
mouthpiece j he gave expression to their half-articulate 
wishes, hounded them on in their insane attacks on the 
gre.'it Whig leaders, and barbed their invectives rnth his 
own trenchant wit. But, as he has Mmself admitted, it 
would be difficult to discover what object the Tories really 
had in view. Their only desire seems to hove been to 


revenge themselves upon their political opponents and 
indirectly to assail the king. A definite policy they had 
not either at that time or throughout the succe^ng reign. 
The Whigs had so far a basb of operations j they held by 
the Protestant succession, and were in favour of a war 
with France. The Tories, who, if thoroughgoing, were 
really Jacobites, were averse to tiie French war, because it 
indirectly weakened their party, and they did not favour 
the succession. But consistent adherence to principle is a 
thing one looks for in vain among the majority of statesmen 
in the reign of Anne. There liever was a time in British 
history when the movements of politicians were regulated 
by such petty causes, and when great talents had to be 
turned to such paltiy purposes. Politics became but a 
grand game, in which success meant office, power, wealth, 
and dignity ; and to secure such snccess few hesitated at 
the most dishonourable means. Treason was a thing of 
common occurrence and many names among the highest 
in Fugliah history are tarnished by acts of grossest 
treachery. Bolingbroke participates to the full in the 
spirit of Ms time. Hever throu^out his whole career can 
one observe the operation of a consistent polity, or trace 
the action of any motive higher than personal ambition. 
Mentally and morally he was well qualified to take a pro- 
minent place in the political struggle of the time. 

The rush of popular favour to the Tory party was 
by Louis’s acknowledgment of the Pretender as 
legitimate king of En^and. There was no opposition 
made to the proposed war, which was not interrupted by the 
death of William and the accession of Anna Godolphin 
and Marlborough, both moderate Tories, were strongly in 
favour of the war, and consequently found themselves 
gradually drawn into harmony with the Whigs rather than 
with the extreme members of their own party. Several of 
the latter were removed from the cabinet, and among the 
new officials were Harley, and, curiously enough, St John, 
the former being made Secretary of State, the latter Secre- 
tary at War. It has been doubted to what influence St 
John owed this singular prwnotion. Harley’s power 
hardly great enough to effect it, and it is more than probable 
that it was in great part, if not entirely, the work of 
Marlborough, who had a very considerable Section and 
respect for St John, and who doubtless desired a fnend 
of ^ to fffi the office with which he had so many transac- 
tions. As secretary St John discharged his duties with 
great effimency, and manifested the most enthusiastic 
admiration for Marlborough’s military genius and success. 
Meantime Harley had been tampering with the secret 
sprinns which moved so much of the political machinery. 
TT^a relative Mra Masham was supplanting the impenous 
duchess of Marlborough, and through her mfluence the 
queen was becoming convinred that 
nation should be confided to Harley and the Tonc& She 
vna ready to dismiss Godolphin at the ^t oiyortumty, 
but the Whigs were os yet too strong, and Harlcij's sclicmes 
having been ^covered, he was in 1708 compelled to resign. 

StJohii,whocanhordlybethoughttohavehadnocogniranco 

of what was afoot, resigned along ^vith him, and spent two 
years in philosophical retirement, studying diligently and 
living lobsely os before. During th<se yrers a gradual 
undercurrent of feeling swelled up a^inst the Whig party 
The war was distasteful, and its prokmgation wi^ loo.^ 
upon to altogether the work of Slariboraugli. 
the queen was thoroughly alienated from her old fnend and 
midw ?he influence of Mrs Masham. Yet the .strength of 
the Whig party might have enabled them to carp' 
their pobS successfully had not an act o. 
imprudence' completely ruim^ them. TIic pru’cr^-:* a *>. 
SvereU was \he signal for a pei^: 
loyal feding throughout the country. A T*-... t:.....r ..'7 
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BOLBEO, a to\m oE Prance, cajntal of a canton in the 
department of Lover Smn% 18 smea E.N.E. fxom Havre 
on the raUvay to Fnris, vhich here passes, over high 
Bmhanhmmfa; and a vuLdnct. Itvaa homed almost to the 
ground in 1765, hot is nova flourishing hri^'hnilt nunu* 
facturing tovn, veil supplied vith vater-pover hy the 
BoUiec stream. The prindpid mBnufaetuxes are cotton 
goods, voolten doth, and leather; there are also linen 
factories and dye-vorhs. Population in 1872, 9019. 

BOLETN, Amts, or, as the name is variously spelled, 
Bnllen, Bonleyn, Bonllan, or Bonlain, queen of England, 
and second vife of Henry TIIL, vas &e daughter of Sir 
Thomas Boleyn, a distinguished poHtidan, and Lady 
Elizabeth Hovard, daughter of the earl of Surrey, after- 
vards duke of Norfolk. Conndetahle obscurity rests over 
the date of her birth, vhich has been variously stated os 
1501 and 1507 ; jterhaps the earlier date is the more 
probable. She received a very careful education, and in 
1514 became maid-in-vaiting to Mary Tudor, then the 
affianced bride of Louis 2IL of France. She crossed to 
Prance in Maty’s tram, hut did not retnm vith her, hav- 
ing entered the service of Queen CHaude, vhere she vas 
celebrated for her beauty, talents, and accomplishments. 
The period of her return to En^d has been matter of 
dispute ; some, folloving Herbert and others, vould 
the date about 1622, others 1827. It may he 
TOth some confidence that she returned ahrat the mi-Imp 
tote. About this time occurred her love afiair vith Percv 
{^rrorda earl of Nort umberland, vhith vas broken off 
^ misey, acting apparently under the directions of 
tto patens fang. Henry seems already to have begun to 
toect his affections tovaids the fair Boi^. vho vOthen 
^ of the maids of honour attached to his consort 
athenM of Aragon. He advanced her family, but is said 

lave. In 2527, after some absence ftm the court, she 
retimed, and Hemy-s attentions fo her 
became more marked than hefowi His Twc^Vn soon 
o^ned h» tyea more clearly to the sin of his zSL vith 
^ decked hrether’s vtfe, and the mStS 
tovow» began to be aerionsly discussed. Tovards 1530 

Bome ext^t fa-S^^ho*ErfSr'* She to 

translation of the Bible, ^ ®”t^“tonanced the 
‘0 a prince, stilM^l®' ® 

occasioned Iw ber suddenW v. • “fsf»ap was 

attentions of 
Henry's superstitLs^^^^’’-- ?®*o^er tius maX 
tbe vaatrfamalehhir, 

Jeen replaced by a new 




Smeton,. Norris, and Weston were aftervards emnnioed, 
and of these Smeton confessed, though it vas said under 
torture. Norris is thought to have made some admission, 
vUch, however, be aftervards vithdrev. All three vere 
committed to the Tover, to an apartment in vhich the 
queen vas also consigned. Henry vroic to her, holding 
out hopes of pardon if she vould he open and honert. Her 
reply, however, strongly affirms her innocence, and its 
general tone goes for in her favour. (The authenticity of tho 
queen's letter bus been doubted, though on slight grounds, by 
Mr Ptottde.) The juries of Middlesex and Kent, before 
vhom proceedings opened, found true vrita clinrging tho 
queen vith adidtery, committed vith the above-named 
Bochford, Brereton, Weston, Norris, and Smeton, and all 
vith counting against tho king’s life. On the 1 2 th May, 
Brereton, Norris, Weston, and Smeton were tried at West- 
minster, found guilty, and condemned. On the 15th Anne 
Boleyn and her brother vcrc tried before Iventy-sevcn 
peers, found guilty, and scntcnccA On the 17th Smeton 
vas hanged, the others beheaded. Their remarks on tho 
scaffold vere general, and can be interpreted fairly in neither 
vay. Before the queen's execution she is said to have 
confessed to Crater some previous impediment vhich 
rradered hw marriage vith the b’ng null and void, hut vhnt 
the confession vas is absolutely nnknovn. On the IDtb 
May suffered death on Tover Green. On the next 
day Hewy vas married to Jane Seymour. Over the whole 
^isode of Anne Boliyn's trial and execution the deepest 
obscunty rests. All traces of the evidence have vanished, 
and the conflicting judgments of historians, it must bo 
wnfess^ seem gencraDy to be detenuined by the bios of 
the individual writer. 
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acquire an equally high reputation for dissipation 'and 
He xras the Eodiester of the period, uith 
more than Rochester's abilities. He sought and gained the 
fame of a modem Alcibiades or Fetronius. Amidst all his 
PTypggps. however, he maintained a re^l interest in literature. 
He was intimate tnth Dryden, and prefixed a laudatory 
poem to the first edition of the translation of VitgiL The 
verses did not hold out high promise of poetic power; and 
his later efforts in the same direction did little for his literary 
r^utation. His most considerable production, AlmaJiide, 
an Ode, is a miserable tawdry a&ir; the light ode to the 
equally li ght Clara is very much better, aud has some 
vivacily and sparkle. He seems to have been conscious of 
his want of poetic genius, for his verse remains.are not 
numerous. 

For two years, from 1698 to 1700, he resided on the Con> 
tinent, and during that time acquired the thorough mastery 
of the French language which was afterwards of so mu^ 
service to him. On his return his friends, in the hope of 
withdrawing him to some extent from his loose mode of - 
life, negotiated a marriage with the wealthy daughter of I 
Sir Heruy ‘W’inchescomb, a baronet of Berkshire ll^rriage, I 
however, effected little or no change in Si John , and, i 
though his wife never formally separated from him, and | 
always retained a tme affection for her husband, their I 
married life was unhappy and divided. In February of 
the year following he entered Parliament as member for 
Wootton-Basset 

The Tory party, from a comlnnation of circumstances, 
were then all-powerful in the House of Commons. The 
Partition Treaty, a measure for which, indeed, little can 
be said, had not met with popular favour, while William’s 
large grants to foreigners, together with the general cold- 
ness and repulsiveness of his manners, had rendered him 
most unpopular. A perfect storm of ^content had arisen, 
and the Tories were nearly bewildered with the power 
which had been suddenly placed in their hands. Harley, 
perhaps, at that tim^ from his moderation, the most 
infiueutialman of the party, led the House as speaker. St 
John enrolled himself among the Tories with the utmost 
enthusiasm, and from the first displayed such brilliantpowers 
as placed him at once in the front ran^ and gave 'hiTn an 
almost unique position. His youth and high birth, his 
handsome and commanding presence, and his agreeable 
address, no doubt contributed largely to his rapid elevation ; 
but what above all secured for liini an unequalled success 
was his wonderful eloquence. The powers he unexpectedly 
evinced as an orator and debater were ntuivalled then, and, 
if we, are to take contemporary reports as our authority, 
had never been equalled, and have seldom, if ever, been 
surpassed. Not a fragment of his many speeches has come 
down to us ; but from the criticisms of those who heard 
liini speak, and from his published writings, some idea of 
their general quality may be gathered. The most pro- 
minent characteristics seem to have been copiousness and 
readiness, extreme fluency, and spontaneity, combined 
with a brilliant felicity of jihrase, the right expression 
seeming to spring op naturaUy along with the thought to 
be expressed. His sentences are mostly massive and 
balanced, yet never heavy ; flowing, but rarely redundant. 
He is, perhaps, the first British statesman whose parlia- 
mentary oratory has been really a power ; and with such 
splendid qualifications it was little wonder that he readily 
became the protagonist of the Tory party. He was their 
mouthpiece ; he gave expression to their half-articulate 
wishes, hounded them on in their insane attacks on the 
grc.at Whig leaders, and barbed their invectives with his 
own trenchant wit. But, as he has himself admitted, it 
would be difficult to discover what object the Tories reidly 
had in view. Their only desire seems to have been to 
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revenge themselves upon their political opponents and 
indirectly to assail the king. A definite policy they had 
not either at that time or throughout the succeeding reign. 
The Whigs had so far a basis of operations ; they held by 
the Protestant succession, and were in favour of a war 
with France. The Tories, who, if thoroughgoing, were 
really Jacobites, were averse to fhe French war, because it 
indirectly weakened their party, and they did not favour 
the succession. But consistent adherence to principle is a 
thing one looks for in vain among the majority of statesmen 
in the reign of Anne. There never was a time in British 
history when the movements of politicians were regulated 
by such petty causes, and when great talents had to be 
turned to such paltry purposes. Politics became but a 
grand game, in which success meant ofiSce, power, wealth, 
and dignity ; and to secure such success few hesitated at 
the most dishonourable means. Ikeason was a thing of 
conunon occurrence, and many names among the highest 
in English history are tarnished by acts of grossest 
treachery. Bolingbroke participates to the full in the 
spirit of his time. Never throughout his whole career can 
one observe the operation of a consistent policy, or trace 
the action of any motive higher than personal ambition. 
Mentally and morally he was well qualified to take a pro- 
minent place in the political struggle of the time. 

The rush of popular favour to the Tory party was 
checked by Louis’s acknowledgment of the Pretender as 
legitimate king of England. There was no opposition 
made to the proposed war, which was not interrupted by the 
death of William and the accession of Anne. Godolphin 
and Marlborough, both moderate Tories, were strongly in 
favour of the war, and consequently found themselves 
gradually drawn into harmony with the Whigs rather than 
with the extreme members of their own party. Several of 
the latter were removed from the cabinet, and among the 
new offeWa were Harley, and, curiously enough, St John, 
the former being made Secretary of States the latter Secre- 
tary at War. It has been doubted to what influence St 
John owed this singular promotion. Harley’s power was 
hardly great enough to effect i^ and it is more than probable 
it was in great part, if not entirely, the work of 
Marlborough, who had a very considerable affection and 
respect for St John, and who doubtless desired a friend 
of his to fill the office with which he had so many transM- 
tions. As secretary St John dischaiged his duties with 
great efficieniy, and manifested the most enthusiastic 
admiration for Marlborough’s militatj' genius and success. 
^rp^nriinp Harley had been tampering with the secret 
springs which moved so much of the political machinery. 
His relative Mrs Masham was supplanting the iraperions 
duidiess of Marlborough, and through her influence the 
queen was becoming convinced that the interests of the 
nation should be confided to Harley and the Tories. She 
was ready to dismiss Godolphin at the first opiiortunity, 
but the Whigs were os yet too strong, and Harlc 5 '’s schemes 
having been discovered, he was in 1708 compelled to nyign. 
St John, who can hardly be thought tohavchad no cogniranco 
of what was afoot, resigned along with him, and si»ent two 
years in philosophical retirement, studying diligently and 
living loosely as before. During these years a gradual 
undercurrent of feeling swelled up against the Whig party- 
Tbn war xns dis&astefnl. and its nroloncation was lootrf 
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vroidd evidently nieet with pqpnlar appiovaV ai^ Anne 
bad theiefote no bentation in dismisang Qodolpbin and 
tbe 'Vfbigs. Barl^ became Cbancdlot ^ fhe jEbccheqner 
and Tutoalfy ptenuec; St John was made Secretaty of 
State. 

Tbe political problem, bow, onder all contingendes, to 
tetdn power, -was somewhat complicated. Tim queen’s 
health made Ae succession the mun qnestion. Now, ti>e 
accesdonoC tbe ELector meant the restoration of tbeT^iigs 
to power. It was hardly possible for the Tory leaders to 
onst tbe 'VTb^ party from the graces of tbe Honse of 
Hanover, with whom their policy -was so Vnit -ap. 
ZVodence, therefore, as well as principle, tnnde ttmw 
towards exiled Honse of Stnart, and for a time extreme 

Tory was syaonymons with Jacobite. Bat tbe hopes of 
James to a great extent depended on the of 

Fiance, and consequently peace with Fiance became their 
primary object. To attain it they were urged also by the 
loudly expressed wishes of a hxgit section of the peopln 
their hatred of the 'Whigs, with whom the war was 
ideirtmed. Active st^ in the matter were taken maihly 
^ St Jobq, and in the beginning of 1712 he had at last 
bwu^t afiaiis to such a pass that the dote of nrmn „/t 
Marlbmiongl^ reedred secret ordets 
to attach the F^di, while private intimation of this 
order ^ sent to the French QkweiiunenL Arnuimmumt^ 

njerehy tfe todmental articles of the le^e with the 
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assent ; the Whig parly had already made all theiranange' 
ment^ and immediatdy on the queen’s death (Angnst 1) 
'the Elector -was proclaimed king, and special tnessengers 
were despatched to bring him over. Bob'nghroke and ^ 
friends seemed bewilder^ ; ihiy won^ indeed, fhorongbly 
taken by surprise, and their half-formed schemes ^con- 
certed. Atterbniy alone urged Bolfagbroke boldly to 
proclaim James, but either the coomge of the latter failed, 
or, as is more probably his intentions were not snlBciGntly 
defidt& It is not an unreasonable supposition that, had 
a fair time been granted to him, he would hare endcaTouted 
to xoake favour with the House of Hanover. Any sudi 
hope was then out of the question ; tho duties of bis office 
were transferred temporarily to Addison, and within the 
month in -wbidi the qneen died he was formally 
It was soon known that the new Parliament, who were 
mainly 'Whigs, fatended toimpeadb Oxford and "Boliaghtoke 
for their share fa tbe recent peace. From what we now 
know of the actnal accusation, it is plmn that it did not 
amount to high treason. Had there been nothing farther 
rt w^d huTO been the best plan to have stayed and faced 
^ Tins, a^rffingly, was dono by Oxford: but 
^Iingbrok^after drawing himself ostentatiously in nuMic. 
France fa dugnise, even before the impeachmcitt 

j he gives as his exense that he had 

ee^ and rented informations from some who were in 
Sm that a TKolution was taken to pursue 

TO s^old. Li the famous letter to Sir Win 

somewhat different ground, and accounts 

th! appearance, his name wo? strock off 

impracticable dlRnnfrtfiA*. -r *1^*^ 
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studies, and would fain have had his friends hdieve that 
he had thoronghly and voluntarily resigned himself to a 
life of studious retirement. He took up his abode at La 
Source, and in 1720, two years after the death of his first 
wife, married the Matqnise de Yillette, for whom he seems ' 
to Imve had a sincere affection. In 1723, by bribing the 
duchess 'of Kendal, a removal of part of 1^ sentence was 
attained ; he was permitted to return to Kn^and, and, by 
a spedal bill, passed two years later, was allowed to enjoy 
his first wife’s property. He bought a magnificent estate 
at Dawley ; and^ while keying up the appearance of single- 
minded devotion to study, plunged eagerly into as much of 
political intrigue as was open to him. He had tried in 
vain to cond^te Walpole, and seems to have seen that 
during that minister’s tenure of power he could never 
recover his positioiL He accordin^y united himsdf to the 
dissatisfied, section of the Whigs l^by Pulteney, andL tried 
to organize out of them and the remnant of the Tories an 
opposition to Walpole. His aid was lent not only in 
preparing speeches for Windham, Pulteney, and others, 
who for a tima were little more than his mouthpieces, but 
in written attacks upon the minister. His papers in the 
Grafisman, which gave that journal a drcnlation exceeding 
even that of the Sp&iator, are masterpieces of vi^rous 
En^sh. Li their collected form as the DUtertcction on 
Parties and OldeasU^s Remarks on, .SUtory, they are 
valuable contributions to our knowledge of the political 
movements of .the period. At one time, indeed, it seemed 
that the opposition would succeed in driving Walpole from 
the field. The outcry against his Excise Bill strong, 
and his mrgoriiy in &e House was seriously diminished 
but he was too firmly rooted to be easily moved; and in 
1735 he retaliated on Bolingbroke by a significant and 
threatening speech. So evident was it that he had obtained 
an insight into intrigues which could not stand investiga- 
tion, that Bolingbroke took alarm and a second time fied to 
France. Other motives, such as pecuniary embarrassments, 
may have contributed to force him to this step, and there 
can be little doubt that his reputation was of a nature 
seriously to damage any party with whom he united. He 
found that Pulteney was anxious to get rid of him, and Mt 
Trith some bitterness that^ like an old actor, he must 
retire from the political stage before being hissed off 
After this second retreat he settled at Cbhnteloup, in 
Tonrain^ whenra he paid two or three visits to England 
Finally, in 1743, after the death of his father, he took up 
his residence at Battersea, and, finding the new statesmen 
little disposed to hearken even to his counsds, endeavoured 
to devote, himself entirely to philosophy. He died at 
Battersea on the 12th December 1751. , 

Of Bolingbroke as an author but little con be said. The 
question asked a very few years after his death, “ Who now 
reads Bolingbroke ? ” may be put with tenfold significance 
now. The influence of his writings- on English literature 
has been quite inappreciable, and probably the works of few 
men of such ability have been so Uttle read. _ 
neglect is in some rejects undeserved His writings may 
be regarded in two a^ects, — os specimens of English prose, 
and as positive contributions to history, politics, and 
philosopny. In the latter aspect their wo^ is indeed 
small His historical treatises, while containing much that 
is of interest and importance, are over-weighted by the 
constant reference to the peace of Utrecht, the defence of 
which is almost their sole object It would be difficult to 
extract from the Dissertation on Parties, the /rf«i of a 
Patriot Rinff, or the Jktters on Patriotism aiything like 
a consistent philosophy of government Ko one has 
expounded better than Bolingbroke the fundamental 
principles of Whig poli<y, and yet his ideal of a king is a 
sovereign "who, from various qualities, is able to retain : 
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nearly absolute power, and to govern without the interven- 
tion of party spirit In philosophy he occupies but a 
subordinate place in the long line of English writers who 
drew their inspiration from Locke, and who gave the 
key-note to the religious enlightenment of the 18th centniy. 
He is a deist, and from the basis of the sensational theoiy 
of knowledge attacks revealed rdigion with force quite 
inferior to Toland or TindaL Bolingbroke’s philosophical 
works are indeed insufferably wearisome, and it is only in 
them that his style ever flags and grows cumbersome, for 
his other writings are in many respects the perfection of 
Engli^ prose style, and can stand comparison even with 
the finished compositions of Addison. For ease, grace, and 
oratorical vehemence and energy, tihe letter to Sir Win. 
WindkamKoA. the dedication of the Dissertation on Parties 
are nearly unsurpassed. Bolingbroke clearly was at his 
best when roused by strong ieelmg, and his most vigorous 
passages are those whidi would naturally have been spoken. 
That none of his parliamentary orations have come down 
to us is matter of deepest regret, even though our estimate 
of them be lower than Pitt's. 

Bolingbroke's works were pablished in 6 vols. 4to, by Band 
Malle^ 1763-54. Later editions hare gmerally prefixed to them 
the Life by Goldsmith, a compilation oflitfle value. Two volumes 
of Oorregaondenee were published by Parke in 1798. Materials for 
Bolingbroke's life are to be found in the Stuart papers, Marchmout 
papers, Coxe’s Life of Marlborough, Swift's Journal and History of 
the hut Four Tears of Quern Anne, Somerville's Queen Anne, and 
Stanh^'s Feign of Queen Anne and History of England, particularly 
vols. L and ii. Some special information will be found in De 
Tony's Mbnoires, and Mijpiet's Hegoeiaeions relatifs d la Succes- 
sion ^Eigmgne. See also G. W. Cooke, Menunrs of Solinghroke, 
2 vols., 1835 ; Bemusat, Angleterre au XVIJI SUele, vol. i.; 
Macknight, Life <f EoUtybreAe, 1863. (R. AD.) 

BOLIVAB, SmoK, the hero of South American inde- 
pendence,, was born in the city of Caracas, ‘Venezuela, on 
the 24th July 1 783. Bjb father was Juan Vicente Bolivar y 
Font^ and his mother Maria Concepcion Palacios y Sojo, 
both descended of noble families in Venezuela. After 
acquiring the elements of a liberal education at home, 
Bolivar was sent to Europe to prosecute his studies, and 
with this view repaired to Madnd, where he appears to 
have resided for several years. Having completed his 
education, he spent some time in travelling, chiefly in the 
south of Europe, and visited the French capital, where he 
was an eye-witness of some of the last scenes of the Bevolu- 
tion. Betuming to Madrid, he married, in 1801, the 
daughter of Don H. Toro, uncle of the marquis of Toro in 
Caracas, and embarked with her for America, intending, it 
is said, to devote himself to the improvement of his large 
estate. But this plan was frustrated by the premature death 
of his young wife, who fell a victim to yellow fever ; and 
Bolivar again visited Europe, in order, ly change of scene, 
to alleviate the sorrow occasioned by this bereavement. 

On his return home in 1809 he passed through the United 
States, where, for the first time, he had an opportunity of 
observing the working of free institutions ; and soon after 
his arrival in Venezuela he appears to have identified himself 
with the cause of independence which had already agitated 
the Spanish colonies for some years. Being one of the 
promoters of the movement at Caracas in Ajiril ISIO, he 
received a coleneVs coramlssion from the revolutionary junta , 
and was associated with Luis Lopez Jfendez in a nsir^ion 
to the court of Great Britain. Venezuela declared its 
independence of the mother country on July 5, 1611, and 
in the following year the war commenced in c-irncst ly^the 
advance of Monteverde with the Spanish troops. I5i>iivar 
was intrusted with the command of the important c-f 
Puerto Cabello, but not being supported he had to cvaec jte 
the place ; and owing to the inaction of Miranda the 
Spaniards recovered their hold over the country. ^ ^ 

Like others of the revolutionists Bolivar t/x’k to Sient, 
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sod BQcceeded in le&ching Curs{iio in safetj^. Hs did no^ 
hovever, remain long in rciirmentt bat in ^ptember 1818, 
bearing o{ important movements in 'Sm Granada, repaired 
to (^httgena, vbere be received a commission to operate 
against the Spanish troops on the bbigdaleoa Biver. In 
this expedition he proved eminently snccessfnl, driving tire 
Spaniards from post to post, nntil arriving at the comnes 
of Ycncsnela ho boldly determined to enter that province 
and try conclnsions irith General Monteverde himself. 
His troops did not number more than 500 menj bn^ in 
snite of monv discoaraeements. he forced his vav to Merida 


spite 01 many aisconragements, ne torcea ms xny to iUenda 
and Tmxillo, towns of some importance in the west of 
Veneznela, and succeeded in taming the popniation to his 
support. Forming his iaeressed forces into two divisions, 
he committed the dtaige of one to his coilmigne Bivas, 
and pushing on for Caracas the capitri, issued his deme 
of "war to the death." A. decisive battle ensoed at 
Idstt^goanes, where the Spanish troopa under Monteverde 
eustained a crashing defeat. Caracas was entered in 
triumph on the 4th of August 1813, and Monteverde 
took refn^ in Puerto Cab^ General MariSo effected 
the liberation of the^eastem districi of Venezuela, and the 
TOtriots obtained entire possession of the countiy iu January 
This Boccess was, however, of vmy brief duiatioa 
Tw royahsts, effectually roused by the rsveisEB they 
had sustained, concentrated all thrir means, and a numbw 
of sanminary encounters ensued. Bolivar was eventually 
defeated hv ^ves near Cuw^ intim plams of la PumtcL 
and compell^ to embark for Cnmana with the shattered 
r^ns of iM forces. Caracas was retaken ly flw» 
Spaniards m July ; and before the end of the year 1814 
Me toy^ts were ^n &s nndispnted wwatfir a of 
Venemela. IW Cnmana Bolivar rmaized to Cbrthaoena 

St flS.™ 5® ^ MwEnaiy of 

Herr^ notwitlitandrW^ 
^o^ncs and the efforts of his personal enemms, hf 
received and Irwted with great ocm8ideiatior^7MS^ 
pwappomtedhim to wndimt an expedition agaiS sSte 


s?Jf 


wUcf of the place. 

General Monllohavine landS^7 ’ 

toy. Soptfmof 


the 15th Febrnaiy 1819 he submitted an elaborate oxposi* 
tion of bis views on government, and conduced by Bar- 
rendering his authority into tho bands of congress, ^ing, 
however, requited to tesnme bis power, and retain it until 
the independence of the countiy had been completely 
establisbed, he reorganized bis tioops, and set out from 
Angostura, in order to cross the CordiUetas, effect a junction 
with General Santander, who commanded the republican 
force in Hew Grmmda,' and bring their united forces into 
action against the common enemy. This bold and original 
design was crowned withcomplete success. In July 1819 
he entered Tonja, after a chaip action on the a^oiniqg 
heighfe; and on the 7tii of Angust be gained the victory 
<ff iimjaca, wbicb gave- him imme^te possession of Bogota 
and Hew Grenada. 

^1^ campaign is unquestionably Bolivar’s most btxQmnt 
odiievemeD^ and deserves mw^ the praise whid 
has been bvisbed on ih Hm retum to Angostura 
was a sort of national festivaL He was hailed as tho 
deliyetm and father of his country, and all mnnoAr - of 
dmtmctions and congratulations were heaped upon bim 
Avaihufir hitnRfkif /\f ^.i,a fAVAtiMKiA wtAirvkA,.*> obtained the 


aviuudgouaseu 01 uieiavonraoie moment^ iie obtained tm 
enactment of the fnndamental law of 17tii December 1819, 
by wMch tiie republics of Veneznela and Now Grenada 
were henceforth to be united in a single state, under his 
presidenqy, by the title of the Kepublic of Colombia. The 
^t ei goveniment was oho transferred provitionally to 
Stro de Ouenta, on the frontier of the two provinces. 
Md Bcdivar again took the fidd. Being now at tho head 
Of toe most numerous aud best appointed army tho 
ro^bheans had yet assembled, ho gained important 
& iSf* ®'wae Spaniards under Morillo, and on the 

atTrnxillo an armistice of 
^mw^ probably in toe hope toat toe Spaniairis would 
rome ^nn8,and^t the further effusion of blood miriit 
spared. H such were his views however tibL ™ 
^ppointed. MoriUo was recalled' and General^ T«^ 

encounterinif 3W he«. 
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\rhom it 'was immediatdy occupied. But this misforttme 
proved only temporaiy. By June 1824 the liberating army 
was completely organized ; aud taking the fidd soon after, 
it routed the vanguard of the enemy. Improving his 
advantage, Bolivar pressed forward, and on the 6th of 
August defeated Canterac on the plains of Junin, after 
which he returned to Lima, leaving Sucre to follow the 
royalists in their retreat to Upper Peru, — an exploit which 
the latter executed with equ^ ability and success, gaining 
a dedsive -victory at Ayacndio, and thus completing the 
dispersion of the Spanish force. The possessions d the 
Spaniards in Peru were now confined to the castles of 
Callao, which Bodil maintained for upwards of a year, in 
B^te of all the means that could be employed for their 
r^uction. In June 1825 Bolivar -visited Upper Peru, 
which having detached itself from the government of 
Buenos Ayres, -was formed into a separate state, called 
Boli-ria, in honour of the liberator. Ihe first congress of 
the new republic assembled in August 1825, when Bolivar 
-was declared perpetual protector, and requested to prepare 
for it a constitution of government. 

We now come to -Aat' period in the liberator’s career 
when his care -was directed to the administration of 
the affairs of the freed provinces. He had been suo- 
cessfnl in raising those districts to the position of in* 
dependent states, and now devoted himself to the framing 
of . such laws ' as seemed to him most suitable to the 
inhabitants. His endeavours to satisfy his countrymen 
in this respect did not al-ways meet with encouragement, 
and sometimes exposed hirn to slander. In December 
1824 Bolivar convoked a constituent congress for the 
February following; but this body, taking into consideration 
the imsettled state of the country, thou^t it proper to 
invest him -with dictatorial power for another year. A 
grant of a million dollars was offered him but declined, and 
the congress adjourned, leaving the dictator absolute 
governor of Peru. His project of a constitution for Bolivia 
-was presented to the congress of that state on the 25th 
May 1826, accompanied -with an address, in which he 
embodied ^ opinions respecting the form of government 
which he conceived most expedient for the newly estab- 
lidied republics. This code, however, did not give satis- 
faction. Its most extraordinary feature consisted in the 
provision for lodging the executive authority in the haiids 
of a pretident for life, -without responsib3ity and -with 
power to nominate his successor, a proposal which alarmed 
the friends of liberty, and excited lively apprehension 
amongst the republicans of Buenos Ayres and Chili; 
whilst in Peru, Bolivar -was accused of a design to umte 
into one state Colombia, Peru, and Bolivia, and to render 
himself perpetual dictator of the confederacy. 

In the meanwhile the affairs of Colombia had taken a 
turn which demanded the presence of Bolivar in his o-wn 
country. During his absence Santander had administer^ 
the government of the state ably and uprightly, and its 
independence had been recognized by other countries. 
But Faez, who commanded in Venezuela, ha'vir<» been 
accused of arbitrary conduct in the enrolinent 
citizens of Caracas in the rnttitia, refused obediericf 
summons of the senate, aud placed himself in a 
open rebellion against the Government, being cncouraCTd 
by a disaffected party in the northern departments who 
desired separation from the rest of the republic. 

Accordingly, having intrusted the government to a 
council nominated by himsrif, -with Santa-Cruz at its head, 
BoliTOt set out from T.iniii in September 1 826, and hastening 
to Bogota, arrived there on the 14th November. ^ He imr^ 
diately assumed the extraordinary powers which by the 
constitution the president was authorized to excr^c in 
case of rebellion. After a short stay in the capital he 


pressed forward to stop the effusion of blood in Venezuela, 
where matters had gone mndi farther tiian he could have 
contemplated. On the 31st December ho reached Puerto 
Oabello, and the Mowing day he issued a decree offering 
a general amnesty. He had then a friendly meeting with 
Paez and soon after entered Caracas, where he fixed his 
headquarters, in order to chedrthe northern departments, 
which had been the principal theatre of the disturbances. 
In the meanwhile Bolivar and Santander were re-elected 
to the respective offices of president and -vice-president, and 
bylaw tiiey diouldhave qualified os such in January 1827. 
In February, however, Bolivar formally resigned the pre- 
sidenry of the republic, at the same time expressing a 
determination to rmnte the imputations of ambition which 
had been so freely cast upon him, by retiring into private 
b'fe, and pending the remainder of his days on his patri- 
monial estate. Santander combated this proposal, urging 
him to resume his station as constitutionad president, and 
dedaring his own con-viction that the troubles and agita- 
tions of the country could only be appeased by the 
authority and persoi^ infinence of the ubemtor himsdf. 
This view being confirmed by a resolution of congrc.<«.«, 
althon^ it -was not a unanimous one, Bolivar decided to 
resnme his fimetions, and he repaired to Bogota to take the 
oaths. Before his arrival, however, haissued simultaneously 
three separate decrees,— one granting a general amnesty, 
another convoking a national convention at Ocafia, and a 
-third for establishing constitntional order throughout 
Colombia. His airim was accelerated by the occurrence 
of events in Pern and the southern departments, which 
struck at tiie very foundation of his power. Not long 
after his departure from Lima, the Bolivian code had been 
adopted as the constitution of Pem, and Bolivar had been 
dedared president for life on the 9th December 1826, the 
anniversary of the battle of Ayacucho. At this time the 
Colomlnan anxiliaiy army was cantoned in Peru, and the 
third division, stationed at Lima, consisting of veteran 
troops under Lara and Sands, became distrustful of 
Bolivar’s designs on the freedom of the republic. Accord- 
ingly, in about six weeks after the adoption of Bolivar’s 
new constitution, a counter-revolution in the government 
of Peru was effected by this body of dissatisfied veterans, 
and tiie Peruvians, avaffing themselves of the opportunity, 
abjured the Bolivian code, deposed the council appoint^ 
by tbe liberator, and proceeded to organize a provisional 
government for themselves. After this bloodless revolution 
the third division embarked at QiUao on (he ]7tb March 
1827, and landed in the southern department of Colombia 
in the follovring month. rntcUigcnce of these events 
reached Boli-var -jvhile in the north of Colombia, and he 
lost no time in preparing to mardi against the refractor}’ 
troops, who formerly had placed such implicit confidence 
m him. Bnt he was spared the nccc.*sity of a<miag t« 
blows, for the leaders, finding tbe government in the hands 
of the national cxccntivc, had ptaceably submitted to 
General Ovando. In the meanwhile Bolivar Lad accepted 
the nresidenev. and resumed the functions Hlongirg to l-i* 
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did not conceal th«r eomiction that a atronger and more 
pennanent form of government eras essential to the pnbHo 
treffiun. ^ latter vimr seems to have ptevaileaL In 
virtoo of a decree^ dated Bogota, the 27th Angost 1828, 
BoUvav assamed tlb supreme power in Oolombia, and eon- 
tinned to esmassa it until his death, which took pbce at 
San Pedro, near Santa Martha, on the ITth Decembm 1830. 

In the career of this cemarl^bla man, which was often 
embittcted and was perhaps shortened by the su^eionB 
and slanders of his cdleagnes in the work of liberation, 
certain ckcnmstances, apparently well establuhed, stand 
0 ^, which deserve pa^cnlar mention. He avpanded 
nine-tenths of a sp!en£d patrimony in the service of his ' 
coostryj and although he had for a considetaUe period j 


nnlimitkl control over the revenues of .three counttiet^ — 
Colomlsa, Pern, and BoUvia, — ^he died without a shilling 
of the pnblic money in his possesnon. He coagneind 
ind^endence of three etatee^ and called a 

^irit in the son&mn portion of (he New World which 
can never be extingnisheA He purified the adminlatni- 
tion of jnstice; he encouraged the arts and scienoes ; he 
fostered nation^ interests; and be induced other coun- 
tries to recognize that independence wMdb was in a great 
measnie the &nit of hia own exertions. Bolivar’s remains 
were removed in 1842 to Caracas, where a momunent was 
erected to his memory; and in 1658 the Panviaos followed 
the example by erecting an equestrian statue of the libe^ 
atorinLuna. 


FliUoXVll rpHIS rutme was pven in honont of Bdivar (see last 
i article) to a state in South America, formed in 1825 
from the provinces of Upper Fern which fonneiiy con- 
stituted p^ of the vicoro^ly of Bneais Ayres. The 
^and- hulk of tite conntiy extends from 10“ to 23" H lat. and 

SSS. 5 ^ is bounded on the N. by 

Pam Brazil, ontheH by Brazil and Paraguay, on the 
H bv the i^Une BepnbHe and Chili, and on the W. 
g- the ^fic Ocean and Peru. The greater part of 
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j 3. Potosi, oompiising Targa, CSiidiBS, Lipez, Atacama, 
j Porco, and Ghayonta; 

4. Tim province of Ia Plata, which embraced all remoiti- 

mg portions of the archbiitiiopric. 

At the present time the lepnblicisdividedpdliticallrinto 

de^a^ento, proving ^ eantons. The departments, 
Xfi Bas do ^cucho, Cochabamba, 
H»t(^ anqmsaca, Omro, Santa Cmz de la Sierra, Birija! 
and Atacam, have each one or two capital tow^ • 

noch its chief place. 
Each depe^ent has a governor, who stands in ^net 

aa'da-s&jS' 

anmg region of the countZ ^ » toia a the greatest 


w was northerly ditectiim ^ a aote 

fa ot a» Bi” 

«ticaca, and pa«gfng ^wdillera, crossine T*trn 

fomerpro^ro*y^J^^^i*lio, BoUvia, or the 
®r mtendmdns." of four 

atlSS of its 


waotesericsofidwngiagd^'r'^^^ wmi threngh the 
the bare high StoZ?S 23 ^ f*®®? ^ prodnetsoo. 
The fiS emfofflSr ^ 

soatoem Pern, exeeC BoUvia and 
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high land, is X^eSt^^ ® ^ 


fa ^ Bw jgj J. fandsof Buj east, Ktcefahiiuc 

wampTS an^idSJ f«nsts, livei 
^toaracterfsed by assy's?®*®* Santa Ore^ 

of botli^^ ®®SM’<aae, wm^M, ”®bne8a> — coffee, 
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timber trees, and in the latter there is much pasture land 
well fitted for cattle breeding. 

Thedepartment of Atacama, which bdongsgeo^phically 
either toFeru or Chili, forms the only part of Bolivia which 
comes into contact with the ocean, and is situated between 
the Andes and the Padfic coast. It is almost entirely 
desert and sterile, has many volcanoes, and is characterized 
by rapid changes of temperature; it is almost destitute of 
population, and is only inhabited in those parts of the coast 
in which valuable guano deposits are found, or where the 
nitrate deposits and silver mines in the interior are worked. 
Near its northern limit is situated the small port of Cobqa, 
the only avenue 1^ which foreign artides of commerce can 
enter the Bolivian Republic without the payment of transit 
duties. It has obtained peculiar and valuable privileges 
as au encouragement to therntroduction of merchandise by 
this route, in preference to the more convenient routes by 
the Puertos Intormedios, belonging to the Republic of Fern. 
But the arid nature of the surrounding country, and the 
great scarcity of water, must greatly retard its advancement, 
since not only are the inhabitants scantily supplied with this 
necessary of life, but the mules employed in transporting 
goods into the interior are exposed to great hardships. 
joimtidiiB. Western Bolivia is the highest and most monntainous 
country of the two Americas. Five separate qrstems of 
mountains, curving from Peru in the north-west and passing 
south into Chili, may be distinguished as forming its high 
land. Nearest the Padfic is the range of the outlying 
coast mountains, which does not exceed 5000 feet in altitude. 
The range of the true Andes rises farther inland, forming 
part of me vast chain which extends along the whole of 
America; in Bolivia it attains an average height of 15,000 
feet, and has a general width of 20 miles, having its highest 
known point here in the 'volcano of Sahama, 23,000 feet in 
elevation. Next follows the central system of the Oordil~ 
Itra Reed, also named the eastern Cordillera, presenting a 
succession of sharp, rugged peaks, reaching up into the 
region of eternal ice and snow, higher generally than the 
Andes, but less massive: the peaks of Illimani (21,300 feet) 
and Sorata(24,800 feet)arc its culminating points. Between 
the Andes and the Cor^llera Real there arc various Serrania 
or isolated groups of mountains, and single cerros of less 
altitude, rising from the enclosed plateau to 17,000 feet in 
some instances. The last system is that of the numerous 
minor Cordilleras, which run south-eastward from the 
Co^illera Real into the lowlands of eastern Bolivia, of 
which the most important is that of Cochabamba, stretching 
out to 62' 40' K long. The elevation of the snow line in 
the highlands of Bolivia appears to vary between 16,000 
and 18,000 feet, modified in many cases by the aspect of 
the mnuntaiiis and the nature of the country surrounding 
them, being raised where heat is powerfully rcficcted from 
the surface of the bare high plains, or lowered where the 
mountains arc exposed to cold southerly winds. Volcanoes 
are frequent in the Andes and coast ranges; those of 
Sahama and Isluga, with Tua, Olca, and Ollagua farther 
south, arc constantly smoking. 

These mountain fwstems divide Bolivia into a high 
region, containing _ many very elevated plains stretching 
Iwtwccn the enclosing heights of the west, and a low land 
forming the eastern side of the country, beneath the moan- 
t.\ins, and at a comparatively small elevation above the sea. 
The high plains or Kisins of the plateau eiiclo.<e a conti- 
nental wulcr sy.stcm. froiu which there is no outkt to the 
ocean, the rivers terminating in Lrkes, of which Lake 
Titicaca is the chief, or in swamps, or in va.«t dried up salt 
fields, — ^rapid cv.rpv^ration di«pL«ing of and lulancing the 
supply of water flowing to the-'C by the moutrtain streams. 

IaVrv. The valley or plato-iu which i.' occupied ly the Lake 
(■f Titicac.r and the lUo Dcs.rgr.'tdcro forms the most cle- 
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vated table-land in the globe, with the exception of that of 
Thibet, which presents only mountain p.'tsturcs, covered 
with sheep; while this table-land of the New World jirc- 
sents towns and populous cities, affords support to nume- 
rous herds of cattle, llamas, guanaeos, and sheep, and is 
covered with harvests of maize, lyc, barley, and wheat, at 
an elevation which has nothing to equal it in any other 
part of the world. The Lake of ^ticaca or Chuquito, 
which occupies its northern extremity, is 12,600 feet above 
the level of the sea, and its extent is equal to fourteen 
times that of the Lake of Geneva, or 3220 square miles, 
the greatest depth, being upwards of 700 fccL It is sur- 
rounded by numerous towns and villages, and a rich and 
fertile country, and contains several islands, the largest of 
which is call^ Titicaca, and was long held in great venera- 
tion by the Peruvian Indians, in consequence of its hav- 
ing been the place whence Manco Cap.ac and his consort 
Manco Oello Huaco, the great founders of tbc empire of 
the Incas, issued, to spread dvilization, industry, and good 
government among tbc surrounding nations. The Lake of 
^ticaca is very irregular in its form. It admits of exten- 
sive navigation for small vessels, though not unattended 
with danger, as it is subject to sudden storms and violent 
gusts of wind from the neighbouring mountains. Tliis 
lake communicates vdtb tbc smaller Lake of Pansa, or of 
the " Fampa Aiillagas,” situated at the southcni extremity 
of the valley, by means of tbc Rio Dcsaguadcro, which 
flows out of the Lake of Titicaca, and bos a breadth of from 
80 to 100 yards. This river and lake form p.irt of the 
western boundaries between the Republics of Bolivia and 
Peru. Over the ri%‘er was formed, in the time of the 
Incas, a suspension bridge, composed of cables and cords 
made of the gross and rushes which grow on its borders ; 
and tbc work \ras constantly renewed from time to time, 
to obviate the effects of decay, as it constituted tbc only 
lino of communication between tbc oppo-citc side.*; of the 
valley. These lakes, with the Dcsaguadcro, fonn the only 
receptacles for the water of those rivers and streams which 
descend from the surrounding mountains and enter this 
extensive plain, which has no visible outlet whereby its 
contents can escape otherwise than by evaporation. 

Those rivers which take their rise from the western ntre 
declivity of the Andes, and flow into the Pacific, arc fo 
inconsiderable in magnitude, and so short in their conrre, 
as scarcely to merit observation, and arc only u.<cful in 
supplying the means of a partial irrigation to the arid 
plains 'wltich separate these mountains from the Pacific. 

But those numerous rivers taking their orijdn on thcc.'utern 
declivity of the Cordillera Real, which is the main water- 
parting of Bolhia, present a vciy different a.«:j'«;t, and are 
of much greater importance, rince they coininunicatc with 
large navigable rivers, which terminate in th<. Atlantic 
Ocean. 



12 


rivets fioviiig to the great me^tenaitean aarigatioa sys- 
tem of the Aaiasons in the aortl^ or to the Bio de la 
More than foity years ago the importance of opening 
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bad impressed itself strongly on the Oovemment, and large 
grants and privil^estrere ^ered in encoort^emsnt of this 
olgect, the rivers Otnqaia, Tncabaca, and Larireqniqni, 
Sowing to the Biraguay about the 20ih parallel, bmg 
looked to as probably affording the derired navigable way. 
As yet, however, though phn has been fceqoenriy 


An exp^tion sent down the Bio Pileomayo in 1644 
retorted it innavigable. On the side of Uie Amanona, the 
rapids of the Biver hhideiia, 16 in nnmber, and extending 
over a distance of S30 miles, form a great natural barrier ; 
to overeome this and to connect the navigable tipper 
tributaries in Bohvia with the navigation of the lower 
hfadeita, a company was recently formed for the construc- 
tion of a TsBroad along the interrupted portion of the 
course of the Madeira ; this scheme elso is for the present 
m abeyance. It seems probable, however, that the recent 
wening of tegolar navigathm on the Bio Veimyo from the 
Psramay to the upper Aigeniiue province of Jtigny on riie 
soauetu frontier of Bolivia may to some extent afford an 
outlet and tend to develop the resomwes of that imrt of 
the countiy. ' 

^nito Bdim lies, as has been noticed, for the most part within 
^iVErt».Je tropical zone; ^ from iis peoaliar fomatioa, its 
ckoMe and jMnctions are dependent rather upon the 
rimtiott of ^erent parts of the land than upon its 
ffltuation. lit descending from the MAest 

z^es or stages are distingnished, Mie 
nMePasa ^ is given to the uppermost mSdn regions 
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Puna and the Oabczera de Valle, a rainy season gpocrolly 
b^ns in the middle of November and concludes in the 
beginning of Mai^, often accompanied by furious thunder- 
storms, with hail and snow in the higher regions. Tho 
clunate of Fotori, at an etevaiion of 18,300 to 13,600 fcot, 
is so various that in one day it frequently exhilats tho 
vidBritudcs of the four seasons of the year. Thus, during 
the night and the early part of the morning it is piercingly 
cold ; in the forenoon it resembles our fine weather in 
Man^; in the afternoon the rays of thesnn in so pure and 
attenuated an atmosphere are veiy powerful and scorebingly 
hot ; whilo towards evening the air usually becomes mild 
and serene. Strangers on first arriving in these higher 
plt^ are nsnally affected with difficulty of Ineathing, 
owin^ to the extreme rarity of the atmosphere ; they are 
likewise sufferers from dysentery, which, however, for tho 
mimt part soon disappear^ and in general the highlands 
ate fay no means unhealthy. Travellers in the higher 
regions are expos^ to great danger and hardships owing 
to the ston^ which occasionally prevail, ciqicriiilly snow 
storms, whidi frequently produce the nmimpi, or snow 
blmdness^ an affection which has proved fatal to some 
travellers. An infectious fever ctJlcd "fiebro amanlla'* 
som^mes breaks ont in the Indian villages of the Puna, 
causing great loss of life; coughs and lung diseases an 
prevalent among the children in the punas; and do mneh ' 
injury mong grown people in the VnUo and Ynngos. In 
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beasts of burden, all the traffic of Bolivia being carried on 
by means of them. 

The vicmia {Oamelu$ vicugna) is a smaller animal than 
the guanaco or the llama, and only useful for its fleece. 
The rrool is long and flne, and forms a valuable article of 
commerce ; it is of a brownish colour, somewhat resembling 
that of a dried rose leaf ; it has a soft, sil^, and close 
texture, and is well adapted for the manufacture of hats 
and warm clothing. The vicuna very much resembles the 
llama and guanaco in its habits and dispositions, but cannot 
be usefully employed as a beast of burden. It usually fre- 
quents the highest parts of the mountains, is extremely 
timid, is gregarious, and runs very swiftly. The chinchilla 
{Chindiilla lan^era) is also an inhabitant of the moun- 
tainous parts of Bolivia. The skins, however, are of an 
inferior qualify, although larger than those obtained from 
the northern parts of Chili ; but still they form a very 
valuable article of commerce, on account of the great 
fineness and delicacy of their furs. 

The sheep pasturing in the highlands of Bolivia are 
supposed to number about seven millions, and in the 
lower regions of the east homed cattle are very numerous. 
The eastern or more thickly-wooded parts of Bolivia are 
inhabited by a variety of v^d animals, such as the jaguar 
and the tapir, which are more or less common in Brazil 
and the other parts of intertropical America of incon- 
aderable elevation. 

eologf. The geological stracture of the colossal mountains situated 

in Bolivia has hitherto been very imperfectly examined. 
Wo leam from Humboldt, however, that the metalliferous 
mountains near Totosi are principally composed of trachy tic 
porphyries; and Mr Pentland discovered trachyte also 
in the mountain of Fichu, one of the most elevated of the 
western Cordillera. In the same chain there likewise exist 
various volcanic mountains, some of which are in an active 
state. There is perhaps no part of the world which affords 
a more interesting field for the investigations of the geologist 
than Bolivia, not only on account of the great elevation 
which it attains, but also from the exhibitions of internal 
stracture presented by volcanic agen^ and otherwise, — 
not to mention the aid afforded by such inquiries in the 
prosecution of mining enterprises. 

Dacnli. The great variety, extent, and value of the mineral 
productions of the mountainous districts of Bolivia have 
given to this part of America an importance and celebrify 
which it would not otherwise have obtained, and have caused 
Large and populous cities and towns to be built at elevations 
where the rigours of the climate and the defident vegetation 
would otherwise have afforded very few inducements for 
fixing the abodes of industry. Mining is, however, at the 
prestent time in a rninous state. 

Gold is found in considerable quantities in the moun- 
tainous^ parts of Bolivia ; but, owing to the expense of 
extracting the metal from the ore, the mines which produce 
it have not been worked to the extent of which they ore 
cai^blc. In these it is usually found in the form of 
grains or nodules, or intermixed with antimony, silver, and 
other substances, and is separated by reducing the whole 
to a fine powder, and by amalgamation with quicksQvcr. 
The mountain of Blimani is believed to contain great 
quantities of gold, in consequence of that metal having 
been found in a native state in considerable quantities in 
the lake of Illimani, situated at its b^«ie. In the 17th 
century, likewise, an Indian found here, at a short distance 
from tiie city of La Par, a mass of native gold, which was 
said to have been delacbei from tbc mountain by the 
agency of lightning, and which, h-vving been purchased for 
the sum of 11.269 dollars, was afterwaixis dejh-tsited in the 
cabinet of natural histoy at Madrid. But by far the greater 
part of the gold procured in BolivLa is obtained by means 


of the tavaderos or gold-washings, in the beds of rivulets, 
where it is found in the form of grains. The most produc- 
tive of these are the celebrated lavadcros of Tipuani, 
consisting of streams descending from the snow-capjwd 
summits of the Cordillera of Ancuma, situated about sixty 
leagues to the north-east of the city of La Paz, in the 
province of Larecaja. The gold is found in the form of 
grains orpqntas, at the depth of 10 or 12 yards bdow the 
surface, em^dd^ in a stratum of clay of several feet in 
thickness. The gold-washings at Tipnani were worked in 
the time of the Peruvian Incas, as is evinced by their tools, 
whidi are occasionally found embedded in the allnvial soil, 
and almost invariably in sneh sitnations as prove the most 
productive. The gold-washings and quartz veins of Cho- 
quecamata, in the province of Ayopaya in CochabamKi, arc 
^0 famous, and their yield up to 1847 was valued at 
£8,000,000. Several districts of tbc departments of 
Fotosi, Chuquisaca, Santa Cruz, and Tarija, arc also rich 
in gold, but the greater part of the mines formerly worked 
have now been abandoned, or the known veins have not 
been eaq>lored. 

Silver, however, has hitherto been the staple metallic Silw 
production of Bolivia, and has given to it that celebrity 
which it has long possessed. In the rich mountains of 
Potosi alone, according to the records kept at Fotosi of the 
gvintas or royal dntics from the year 1545 to the 3 *car 
1800, no less than 823,950,509 dollars were coined dur- 
ing that period; and if the other produce of the mines 
be taken into account, it is estimated that not lc.«s than 
1,047,901,018 dollars must have been obtained from this 
Eonice alone during those 255 years. 

The CcxTO de Fotosi, or argentiferons mountain of Potori, 
has a somewhat conical form, resembling a colossal sugar- 
loaf; its base being about three leagues in circumfer- 
ence, and its summit 15,977 feet above the level of the 
sea, and 2697 above the level of the great square or ptasa 
of the city of Fotosi, which is situated at its base. At the 
foot of the Cerro is a smaller mountain called Iluayna 
Potosi, or the Younger Potosi, likcwUc containing silver, 
but in less abundance than tbc other, and less accc5«iblv, 
from the numerous springs which there impede the opera- 
tions of mining. The principal mountain has been worked 
as high up os within 125 feet of its summit. Tbc labours 
of the miners have been principally confined to the u]> 2 >cr 
half of the mountain, whidli has been perforated by nume- 
rous excavations, with at least 5000 openings of mines, the 
greater number of which arc however abandoned. The 
upper part of tbc mountain is exhausted to a considcnble 
extent of its valuable contents ; but tbc lower part is still 
in a great measure untouched, as the springs arc there inorc 
numerous, and the water accumulates in such quantiti*..* 
os materitdly to interrupt the further progrc.*s of the minew, 

Tbc mines of Potosi, according to Humboldt, rank next^ in 
importance to those of Guanaxuato in Mexico. The cxi't- 
cnce of silver in this place was first accidentally clbeovt p-i 
by an Indian in the year 1545, and ever since that time i!.« 
mines have been worked. In 165S, twenty-two ccmj'ar.i''.* 
were working 46 silver mines and 4 tin sLif:.*' in the pro- 
vince of Potosi, and the 3 'ield in If. '56 amoantcvl to a viJar 
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arc aov abandoned; and those of the ptovince of Arqae 
in Cochabamba are not now regularly trorked. The rich 
olTer mines of Lipez also lie falbw, as do those of the 
department of Omro. In 1870 great silver deposits \rete 
ducoveted at Caracoles, abont 120 mfles inland, in the 
desert pronnee of 'Atacama, drawing thither a rush of 
miners from all parts of ChiU and Pern. 

AmSAVSIV *lieh MAleMA 



of Ingavi in La Bus possesses mines from which 18,000 
to 20.000 cwts. of copper ere onnnally talmn. The 
departments of Potosi^ Chuqnisaca, Otaro^ and -AfaK»inn a 
ate ato rich in cop^. Tin k mined to some extent in 
Potosi and Omto, where it is found along with the silTer. 
I^d a also frequently found in the nekhboiuhood of 
^ver, os well as quicksilver. 23te meteods hitherto 
employed for the redaction of the ores of this country 
ore exceedingly imperfect and inefficient More skill and 
cajntal am requisite to render them jnoduetive and lemune- 
rating C^l and iron have been found in the departments 
of Chuqnisaca, Orun^ and Beni, thoo^ the or 
mine of th«^ products is yet unknown. Precious stones, 
^efly the hyacinth and opal, have been fonnd in t]^ 
de^ment of Santa Cnu^ and diamonds in ^ai 
very valuable beds of guano extend aloim the Peeifi/. 
SS" M*S., thM. Smm bS 

IPOT#, Imom. Nitma ot wj, ^.o lodMs in mu 
quantity in the des^ of Atacama and is profitaMy wn^. 
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The productions famished by Bolivia as articles ofPiodueb 
commetceaia i^efiy the predons uetal^ vicuSa and alpaca md Me 
wod, guano, nitrate of soda, leather, coffee^ cacao, and 
ehinfthrtna Wk; but ftom. the &ct that no direct com* 

merdal intercourse has ever existed with the outer world, 

these products are frequently ascribed to the countries 
through which th^ must pasa Thus the metals and 
wools of Bolivia are looked npon ns Peruvian, and the 
dnehona bade and gums passing out eastward are credited 
to Btadl or the Argentine BepnbHa !nie mde and dr^ plft 
fiibrics manufactured by the Peruvian Indians are usually 

appropriated to thdr own domestic uses ; while the vain. 

able vemtable productions, and the herds of cattle and 
moles wuch are reared in the eastern parts of the republic^ 
have hitherto scaicdy been sufficient for the supply of 
the ii^bitants of those popnlons mining districts that are 
principally dependent on &em for sal»i8tence. 

Before the war of independence a very extensive traffic 
^ maintained between the upper provinces of Peru (or 
^hvia) and the provinces of the Mode la Plata forsuppKcs. 

of ratde wd mules. These were reared in gyeat numbera 
in all the interior Argentine provinces expressly for the nse 
of those countries, and were first sent by easy journeys to 

JtUujr, where they were 
rarahffiy fed and tended during the winter, previous to 
Am tong wnvei^ to their final destination m Bolivia 
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Bolivia 'bdong to the following tribes : — ^The Sirimos, who 
inhabit the hanks of the Rio Grande or Goapay, and of the 
Rio Pirai; the Hichilog, who occnpy the pampas north of 
San Carlos in the department of ^ni ; the Fenoquljuiat, 
Rving in the upper or southern districts' of the Rir^ 
Itonama or San ^Ggnel ; the Guaranoecu, inhabiting the 
western portion of the space between the rivers Tncabaca 
and Latiriquiqne ; the Potaroros in the north-west of the 
same district ; and the Ghiriguanot, occupying the country 
along the north of the upper Filcomayo bdow the con- 
fluence of the Filaya. To these may be added the Tobat, 
who though th^ generally occupy the lower basin of the 
Rio Yermejo in the Argentine portion of the Chaco, 
occasionally make raids into the departments of Tarija and 
Chuquisaca, plundering and destroying the villages, and 
carrying off women and cattle. The Qnichuaand Aymara 
have no relations or sympathies with jthe fndians of the 
plains, who in their turn hold the dvilized Indians in great 
contempt. These descendants of the Femvians under the 
empire of the Incas are still numerous, notwithstanding 
the many causes which have tended to diminisb their 
numbers, and form a distinct race, preserving the language 
and manners of their ancestors, thdr habits having been 
only somewhat modified ly the dreumstances in whidi 
they have been placed since they came under the dominion 
of the Spaniard. The Qnichnas are mild in character, 
apparently subdued and apathetic, — qudities which are but 
the^natu^ result of the state of subjection and debase- 
ment in which they were long held hy their conquerors; 
they are, however, robust and muscular, and capable of great 
endurance, though little inclined to labour ; their customs 
are rude and simple, their mode of Uving poor in the 
extreme. The A]rmara are perhaps more mobile in char- 
acter, but in other respects similar. Both are cultivators 
of the land according to their rude notions of husbandry ; 
vegetables, especiaUy maize and potatoes, form the staple 
of their food, and they indulge freely in their favourite 
chieha, anintoxicating liquor prepared from maize; many arc 
employed as drivers of llama tmins, or are breeders of the 
llama, sheep, or goats, which they possess in great numbers. 
Among the half-bred population of Bolivia, who stand in 
relation of numbers to the Inca Indians as about one to 
two, there are distinguished the zawibo, or half-negro half- 
Indian, powerful in frame and intelligent, but unfaithful 
and cunning ; the mulatto, or offspring of the Spaniard and 
negro ; and the diofo, the descendant of the alliances ot 
the Spaniards with the Inca Indians. The lost generally 
resemble their fathers in character, and occupy themselves 
chiefiy in mining. It is to the Cholos that Bolivia owes 
its political independence. 

The population of Bolivia has greatly increased since the 
year of independence, 1825, when the whole number did 
not exceed 979,000 ; in 1831 it exceeded 1,000,000 ; at 
the census of 1846 it had risen to 1,380,000. The follow- 
ing table shows the population of each department, os 
given by Ond.irza in 1858. This is the most recent detailed 
sfatcreent of the papulation of Bolivia, but an estimate of 
the population of the ecclesiastical divisions of the cotmtry 
for 1874 is appended to it ; the provinces into which each 
dcp-irtmcnt Ls divided are :^o named, on the anthoritv of 
Herr Reck:— 


Dej-iRstetiL 


TaPAZ 

4 


Pcysiiaea. rfti 

475,322 


COCHASAatBA 


PoTOsr 


CnCrQUISACA 
SjlSTJL Cbcz 

SE LA 
StERRA. 

Oruro 

Tartxa 

Best 

Atacabia ... 


DepftrtBCstt. ProTlcees 

Brought forward, 
'Coehabamha 
Cliza 
Tapacari 
Sli^ne 
Arqne 
^Avopaya 
rPotosi 
Foreo 
• Chayanta 
Chiebas 
.lApez 
Yamparacs 
Tomina-azcro 
Cinti 

' .Santa Cmz 

Valle Grande . 

) Chiquitos ( 

Cordillera 

Omro • 

Parfa or Podpo > 

Carangas 
Tarija 
Salinas 
Concepcion 
Mojos 

Canpolican or Apolobamba 
. Jntacar£s 

Upper and Lower Deserts ..., 


Pi75!f.S{3. fiss. 
475,322 


349,692 


251,229 


223, CCS 


153, IC4 
110,931 


66,900 


53,973 

5,273 


1 74** 352 

TTild Indians *24H|oOO 


Total 1,987,352 

The ArehUihoprk of La Plata, including the departments 
of Fotosl, Cbuquisaca, Oruro, Tarija, and Atacama, con- 
tained in 1874 706,989 inhabitants ; the Jiishopric of La 
Paz, the department of La Foz, 519,465 ; the Jihhopric of 
Santa Crm, the department of Santa Cruz, 205,131 ; and 
the Bithojnric of Oodiahamha, the department of Cocha- 
bamba, 379,783,— total, 1,811,368. Decrees of 1866 imd 
1867 ordered the formation of two new departments, viz., 
Melgarejo, to be formed of part of the exirting department 
of Coc^bamba, and indnding the town of Taratn, and 
Ifexillones, on the coast. 

The populations of the chief towns, in 1858, were as 
follows:— La Fa:^ 76,372; Cochabamba, 40,678; Chn- 
quisaca or Sucre, 23,079 ; Fotosi, 22,580; Santa CrunV 
9780 ; Oruro (the sea; of Government since 1869), 7980; 
Tarija, 5680; Trinidad, 4170; Cobija, 2380. Among 
the small number of foreigners in the country, Italians, 
Spaniards, and French ore in a majority. 

The area of Bolivia, lutherto very nneertain, on account Arc. 
of the indefinite state of the frontier on the cast and south, 

Tina been calculated at Gotha, on the basis of the recent 
determination of the boundary with Braril, at 536,200 
English square miles, or about ten times the extent of 
England. 


Carry ftnrard, 475.322 
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IHe constitation ^ven to the cotmtiy Irjr Bolivar, \Thich, Begeipis— 
in the frequent revolntions of later times has often been Costoms ‘ 

modified and alter^ and sometimes set aside altogether, is Export of savS?.!”"!!!!!!."!!!!!!!.*!!!!!!!!!!!!! 193|676 
founded on the strictest pnndplea of justice, in as far as 300,’000 

ti^rds thedvil li^ts and privileges of the commouify; bnt Stamps 27,628 

in other reapects,and particularly in reference to the supreme ^ttie Customs (Aigentine JtqfaWa), 

0«wa. executive autWty, its provisions savour strongly of a mon- 

““*• Mchicalsitttit Thesupreme authority is vested in a pw«- '"""'"““"'r"!"”"'!" Sfffi 

deafe Rfoltao, or president for lifc^ with the power of luuning ' • •• • * 

hu successor. It guarantees to the Bolivians dvit liberty, 2,929,914 

seenrity of persons and ptopertv. and eanalitv of liidits: the « : _ . 
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the extent to vrliicli this evil vros earned, and of the 
rapadty of the S^ranish Government, it may stated that 
a lavr was enacted for the express purpose of augmenting 
the number of the people liable to pay tribute. By it the 
Indians were obliged to many, the men at the age of fifteen, 
the women at thirteen. The governor of eai^ province 
was responsible to the Government for the amount of the 
tribute, which was regulated by a census of the ttibatary 
Indians, taken every seven years ; and in this many frau^ 
were practised, the actual number being often underrated. 

Besides all these, the Peruvian Indians were long sub* 
jected to another system of extortion no less grievous and 
unjust, — ^tho law of repariamienio. This was originally 
established with the best intentions, — the governors or 
eorregidors of the districts being intrusted with the charge 
of supplying the inhabitants under their care with such 
articles as they might require at a fair and equitable price. 
But the law, which had so plausible au ori^, was shame- 
fully abused ; and it was made compulsory on the Indian 
population to purchase worthless articles at an extrava- 
gant price. 

The constant and extensive operation of these demoraliz- 
ing practices, although more immediately affecting the 
aboriginal population, could not fail to produce the most 
pernicious effects on the Creoles or descendants of the 
Spaniards 3 but, in addition to these causes of debasement, 
the latter were subjected to numerous unjust and oppres- 
sive laws, all tending to paralyze their advancement. 

The raising of those vegetable products which form the 
principal objects of culture in Spain, as articles of com- 
merce, was strictly prohibited to the South Americans, 
however favourable tiie soil and climate of their native 
country might be for the production of them. Ko kind of 
manufacture of cloth or articles of clothing was permitted 
wMch could interfere with the commerce of Old Spain, 
excepting only the coarse fabrics manufactured and worn 
by the Indians. Even the valuable mines of mercury and 
iron found in South America were, in a great measure, 
hermetically scaled by prohibitory decrees, lest they might 
interfere with the traffic carried on by Spain in these 
articles. And, not only was the commerce of South America 
confined entirely to Spain and prohibited with other nations, 
under the severest penalties, but the colonics were not per- 
mitted to have any commerce with each other. 

The grievances under whidi they suffered at length ex- 
ceeded even the powers of endurance possessed by the 
pacific Indians, and gave rise to the insurrection of 1 780-81, 
led by the Inca Tupac Amard, who spread fire and sword 
against everything Spanish from Cuzco to Jujuy; twice the 
city of La Paz was besieged by a force of 20,000 Indians ; 
tmd in the battle before that town Tupac AmorA was made 
prisoner and put to death in the most barbarous manner by 
the Spaniards. The insurrection was finally put down in 
1*82, and with it ended the last power of the Incas. The 
aboriginal populatiort, having failed in thrar arduous under- 
taking, after the destruction of great numbers of their nation, 
and finding their chains now rivetted with double force, 
never again recovered their wonted energies. This accounts 
for the comparative indifference with which they viewed 
the rise and progress of the war of independence. 

From the c.mscs already stated, the war of independence 
was principally carried on, as regards Bolivia, by the 
resources of, and in concert with, the neighbouring pro- 
vinces of the Rio dc la Plata and Peru, all of which had 
equal causo to avenge thcnisclvc.-^ on their oj>pre*'ots^ but 
were placed in circumstances somewhat more fortunate for 
accomplishing their purpose. TVlicn the patriots of Rucsos 
Ayrts had suececdcvl in liberating from the doiciniou of 
Spain the interior provinces of tlTe Rio de b Pbta, tbty j 
turned their anas £gair.st Ihiir enemies who held Uppw [ 
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Peru. An almost nnintcrrnptcd warfare foUontd. from 
July 1809 till Ang^t 1825, with alternate succvsics on 
the side of the Spanish or royalist and the South American 
or x>atriot forces, — the scene of action lying chiefly between 
the Argentine provinces of Salta and Jujuy and the shores 
of Lake Titicaca. The first movement of the war wiut the 
successful invasion of Upper Peru by the army of Buenos 
Ayres, under General Balcarce, which, after twice defeating 
the Spanish troops, was able to celebrate the fir>t anniver- 
sary of independence near Lake Titicaca, in May 1811. 
Soon, however, the patriot army, owing to the dissolute 
conduct and negligence of its leaders, became disorganized, 
and was attacked and defeated, in Juno 1811, by the 
Spanish army under General Goyencebe, and driven back 
into Jujuy. Four years of w.'vrfarc, in which victory was 
alternately with the S{Kiniards and the ]>atriot.s w.*u; ter- 
minated in 1815 by the t0t.1l rout of the latter in a b.ittlc 
which took place between Polosi and Oruro. To thb suc- 
ceeded a revolt of the Indians of the southern )>rovincc3 of 
Pem, and the object being the indejicnclcncc of the wh(.lu 
country, it was joined by numerous Crcults. This in>v.r- 
rcction was, however, speedily put down by the ruyr.Iis:.«. 
In 1816 the Spanish general Lasema, having been appointc-il 
commander-in-chief of Upper Peru, made an attempt to 
invade the Argentine provinces, intending to march on 
Buenos Ayres, but he wras completely foiled in this by tlie 
activity of the irregular gaudio troops of Salta and Jujuy, 
and was forced to retire. During this time and in the sis 
sncceeding years a gncrilla warfare was maintained by the 
patriots of Upper Peru, who had taken refuge in the moun- 
tains, chiefly of the province of Yungas, and who frequently 
harassed the royalist troops. In June 1823 the expedition 
of General Santa Cruz, prepared with grant zc.il and activity 
at Lima, marched in two divisions u|)on Upper Peru, and 
in the following months of July and August the whole 
country between La Paz and Oniro w.is occupied by his 
forces 3 but later, the indecision and want of judgment 
displayed by Santa Cruz allowed a retreat to K- made 
before a smaller royalist army, and a severe stonii converted 
their retreat into a precipitate flight, only a remnant of the 
expedition again reaching Lima. In 1824, after the great 
battle of Ayacncho in Lower Peru, General Sucre, whrxe 
valour had contributed so much to the p.vtriot success of 
that day, marched with a part of the victorious army into 
Upper Peru. On the news of the victorj* a univerf.vl riring 
of the patriots took place, and before Sucre had reached 
Oruro and Puno, in February 1825, La Paz was already in 
their possession, and the loyali.st garxi.eons of sevcr.il towns 
had gone over to their side. The Spanish gcn*'rr.l Olafitta, 
with a diminished army of 2000 men, was confintfl fu the 
province of Potosi, where he held out till starch 
when ho was mortally wounded in an action w ith me of 
his own revolted troops. 
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Sere wis chljscn president for life, acwrding to *e in- 
stitution, bnt only accept^ the ffl 

of two years, and on the erpt^s condition t^t 2000 
Colombian troops should be permitted *<> wn^n \n& hm 
The independence of the country, so dearly bogght, 
not, however, secure for it a 

risings occurred, tiU in the end of 1827 Genral Su<w and 
his Colombian troops wra driven from La ^ A new 
consress was formed at Chuqnisaca in April wnicn 
modified the constitution given by Bolivar, and chose 
Marshal Santa Cmz for president j hat only a year latp a 
tevolntion, led by Geneasd Blanco, threw the country iiito 
disorder and for a time overturned the Government Quiet 
being egain restored in 1831, Santa Cma piomnlmted the 
code of laws whidi bore his name, and bronght ue finan- 
cial affairs of the country into some order; he also con- 
cluded a treaty of commerce with Fern, and for several 
years Bolivia remained in peace. In 1835, when a stzu^o 
for the chief power had mode two factions in the neigh- 1 
bonring republic of Pern, Santa Ornz was induced to take 
a part in the contest ; he mar<died into that country, and 
after defeating General Gamam, the leader of one of the 
opposing parties, completed the pacification of Fern in the 
spring of 1836, named himself its protector, and had in 
view a confederation of the two countries. At this jnnctnre 
the Government of Cluli interfered aetivdy, and espomnng 
the cause of Gamam, sent troops into PercL Three years 
of fighting enaned, till in a battle at Jnngay in Jane 1839 
Santa Cruz was defeated and exiled, Gamarra became pre- 
sident of Porn, and General Telosco provisional chief in 
Bolitix Ilie Santa Cruz party, however, remained strong 
in Bolitia, and soon revolt^ successfully against the new 
head of the Government, ultimately installing Gtenenl 
l^llivian in tho^ chief power. Taking advantage of 
disturbed condition of &>livia, Gamam made an attempt 
to annex the rich province of La invading it in August 

1841 and besie^ng the capital; but in a battle with Bal- 
IiTian hia anny was totally routed, and Gamarra 

Bolirm geueral was now in turn to in- 
vade Peru, when Chili again interfered to prevent him 
BsUivian ramained in the presidency till 184^ when he 
retired to VjdparMo, and in the end of that year General 
Belzn, after leading a successful military revolution, took 
the chief power, and during his presidency endeavo^ to 


to the deposition of Linares m 1861, whra hfaria de 
iLcha was^osen president 
^commerce with the Unit^ States of 
was ratified, and in the fdlowwg year a similar treaty was 
condSroth Bdgium; but new causes of ^g^ent 
with Chili had arisen in the discovery of nch beds of 
guano on the eastern coast-land of the draert of Atacai^ 
which threatened warfare, and were only “7 

the treaty of August 1866, in which the 24th parallel of 
latitude was adopted as the boundary betwe^ . 
republics. A new military revolution, led by Mana Med- 
gwqo, broke out in 1865, and in Februa^ of that year 
the troops of President Achs were defeated in a battle near 
Poh^ when Melgar^o took the dominion of the country. 
After TiAfeitting two revolutions, in 1865 and 1866, the 
new president declared a political amnesty, and in 1869, 
after im pniring a revised constitution on the country, he 
became its dictator till 1871. 

Such, in brief, ate the rapidly snocee^gpolitical changes 
and internal conflicts whidi haya kept Bolivia far bdiind 
its neighbonting republics, and have prevented the de- 
velopment of its natural wealth. Notwithstandingthese wars 
and revolntions whidi rent the country, Bolivia had main- 
tuned itsdf rrithout foreign credit until the presidenqr of 
Hdgarepo, when it was drawn into disastrons apeculations 
and contracts whidi have compromised its credit and loaded 
the country with a heavy foreign debt 
Present Slotales was elect^ in 1871 ; since that time 
a dviliBn Government has sncceeded to the military sys- 
tem, and attempts are being made to reform the disordered 
affairs of the republic. 

A. Dessaltees d’Orl^y, Teyages data VAmtrigut mtridiomle, 
1826-18S8, Paris, 18ffi, and JDaerb^m gamnmea, hiatoriat, y 
PWfvfa, Paris, 1845 ; Dolencc^ Statikieai Aeeount a/ 
Bolivia, 1848 : H. A. \7eddell. Voyage dans le nord de la Bolivie, 
1868; Usnoel Jos4 Cortes, Basayo so5k id HiAmia da Bo- 
lurid, Sae^ 1861 ; David Porb^ Jtepek m (he Gfeology South 
I^ndon, 1861 ; Hugo Heci^ “Geogmp^ nnd Statistik 

Gotha, 1865, 1866, 

18w ; Av^o Anmyu, Bnjetbt da vna ntteoa via de eommuni- 
«u« Boliiita y a oetano Htetjlfeo, London. 1863,--also 
(ertta^ the ii»t woik, tnudsted, with adiUtions 
te 1874), London, 1874; Jos6 Domingo CorWa, BoUvia, Paris, 

(K. J.) 
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In 1837 three Jesuit fathers made proposals to continue 
the Ada according to the original plan, and in 1838 pub- 
lished a programme under the title De proseeutime opens 
Bollandiani. They made some progress with the under- 
taking, but their work is much inferior to the earlier Ada. 
The 64 vols. of 'the older BoUandists, along with 6 toIs. 
of the continuation, were pubhshed at Paris and Borne in 
1863-7. ! 

BOLOGNA, a province of northern Italy, having an i 
area of 1385 square miles. It consists in the north of a i 
fertile plain, well watered by several tributaries of the Fo, 
while the southern portion is occupied by the Apennines, 
which separate it from Tuscany. It is in a highly 
flourishing conditioiL The soil produces abundant crops of 
rice, barley, wheat, and pnls^ besides hemp, flax, oUvcs, 
grapes, figs, almonds, chestnuts, and other fruits. The 
culture of silk is largely prosecuted; and considerable, 
numbers of cattle and swine are reared in the province. 

BoIiOGNA, the diief ciiy of the above province and the 
see of an archbishop, is situated between the rivers Beno 
(Shenus) and Savena, at the foot of the lower slopes of the 
Apennines, 399 feet above the level of the Adriatic, and 23 
miles S.E. of Modena, on the main line of railway that runs 
across the north of Italy, in 44° 30' N. lat. and 11° 21' 
K long The city is about 2 miles in length and 1^ in 
breadth, and is surrounded by a hi^ brick wall with 
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twelve gates. The streets arc clean and well paved, but are 
generally narrow and crooked ; the houses are mostly three 
Btoriea high with projecting roofs, and are vciy often 
sumunded with arcades. All the public as well os private 
buildings are constructed of bride The Piazza Vittorio 
Emmanuele, tormcrl)* called Piazza Maggiorc or del Gigante, 
is the principal square and has many fine edifices. In the 
centre is a fountain adorned with a colossal statue of 
Neptune by Giovanni da Bologna. Tlie city contains no 
fewer than 130 churches, twenty convents, and six 
hospitals. Of the churches the largest is San Petronio, an 
unfinished but splendid structure dating from 1390, and 
dedicated to the patron saint of the city. The cathedral 
or S. Pietro, begum in 1603, is surpass^ not only by it 
but by S. Dominico, S. Giacomo Maggiorc. and various 
others. San Stofano is a curious collection of seven 
churches, with a gootl dc,il of antiqiurian interest. (VtJe 
Street's JirieJ: and ^far{>It in the JdiddU Ap't, 1874.) 
Of the secular buildings the most important arc 'thcP,ilazro 
Pubblico, founded in 1290. the Palarro del PcKlcst’s, of 
slightly 4‘arlifr date, the P.il.arjro della Mervanria. or 
Chamber of Commerfc, and a few of the tv.'idi:acc.< of the 
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great mediteval families. At the Iic.ad of the educational 
institutions stands the university, which was once the mo<-t 
celebrated in Italy, hut is now attended by only 400 or 
500 students. The university library, which was at one 
time in the keeping of Cardinal 5lczzofanti, numbers 
upwards of 140,000 volumes and 9000 MSS. Tlie 
Accademia della Belle Arte, situated in what wa.<; formerly 
the Jesuitis College, has a rich gallery of paintings, chiefly 
by native artists. There is a museum of antiquities in con- 
nection with the university, as well as a botanical garden, 
and an observatory; and the city possesses besides a 
scientific institnte, a philharmonic lyceum, and v.irious 
intellectual institutions, many of which arc due to the 
liberality of Count Ferdinand Marsigli, in the 17th ccntuiy. 
There are five theatres (the Teatro del Commune, erected 
in 1756 by Bibicna, on the site of the Palazro Bcnti- 
voglio, being one of the largest in Italy), a ca-sino, and a 
haU for playing the favourite game of ball. The lean- 
ing towers of Asinelli and Garisendo are worthy of men- 
tion. They arc situated quite near each other ; the former, 
which is 272 feet in height, deviates 5 feet from the per- 
pendicular, while the latter has a height of 138 feet and 
a divergence of 9. Bologna has long been famous for it.t 
Mortadelle sausages, its soap, and a kind of confection 
called terra eat‘&; its manufactures also include crape, silk, 
glass, wax candles, paper, aud musical instrument". TIic 
people have a very peculiar dialect The city is the birth- 
place of Domenichino, Guido Beni, the Canaccis, Bighini, 
Benedict XIV., and other famous men, and gave ri.ee and 
name to the Bolognese school of painting. Poi>ulntion in 
1871, 115,957. 

Bologna is said to have been founded by an Etm.>can 
king, and was originally called Fcisina after Lis name. It 
was held for somo time by the Boian Gauls, and on their 
expulsion became, in 189 B.a, a Roman colony under tlic 
name of Bononia. Its importance mpidly incrcascfl, but it 
docs not appear mnch in history till the time of the civil 
wars. The terms of the second triumvirate w’crc settled in 
43 n.c. in on interview held between Octavius Antony and 
Lepidus on a neighbouring island. During the later empirv 
the city was frequently an imperial rc.ridcncc, and in 410 
A.D. it was still strong enough to rc.rist the forces of Alaric. 
It afterwards passed under the power of the Lombards, and 
on their subjugation by Cliaricmagnc it was united to bis 
empire and made a free imperial city. In 9C2 it became 
an independent republic, which soon acquired an cxtcnsis'c 
commerce and a powerful military force. 'Tlic Middle Ages 
form the period of its greatest celebrity and ini]iurtancc. 
In the Crusades the Bolognese took an active share ; and 
after a long neutrality in the contest between the Glinrtinn'‘r 
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Staled ia Italy), a celebrated sculptor, tras bom at Oouay ia. 
1524^, and died at Tloiance in 1 608. He vent early to ItAy, 

. _ .'i. ^ . a t i_^ f_ 



tus taro most ceieDraieaproomcaoss ate toe single oronza 
figoie of Meieuxj, posed on one foo^ resting on tbe head 
of a zephyr, as if u the act of sprin^ng into the air ^ 
the Fimnttne ^lety), and the famous marble gronp of 
the Bape of the Sabines, arhich receired th^ name, Tahw 
informs ns, after it ares finished. It is noir in the Loggia 
de load of the dneal^izza. Giovanni tras also employed 
at Genoa, arhere he ezecnted tations ese elten t vrorks, 
ebieBy in bronze. AH Ms jdeces are characterized by 

enirif atm? aTacmcim 


OMVV a^fcaait ChUU 

BOLSE^TA, a town of Italy, in the province of TtAma 
and the district of Titerho, 10 miles S. by E. of Orvieto. 
It is sitnated on the north shore of the lake of the 
i^e (Zago di JStdfma), aai probably occnznes ate of 
thcBoman dfyof Yolmiit ^epincipal remains are the 
nuns of an ampMtheatte and those of a temple, which is 
pop^rly esQ^ il !pempio di J^ofda a&tst the Etmscan 
goMess ^orsi^ and there ate nnmerons other idics 
Battered t^ghont the city or bnilt into the walls of its 
boHdings. Tdlsimiaras origbaHy oneof the most 

occupied a position 
^ ^ drones inS the 

finsHy snbdnrf about 280 

^ defensible site in the rilair. The 

»«>•«« of .Ud, 

B0LT02i:orRnr«^A«.-..tr ... 


upwards. Varions other indnsfrira, howrever, are erf ensiveTy 
carried on. La 1671, 1030 adnlt workmen were emidoy^ 
in the mannfactnie of macbineiy, and 2524 in the iron 
mannfai^Die} while sQk-weaving was the occupation of 881, 
Imen-weaving of 289, and paper-making of 30G. Bleaching 
is also extensively carried on, and there ore chemical work^ 
dye-works^ and calico-printing establishments. The coal 
mines in the neighborhood give employment to nearly 
4000 miners. Bolton is a place of some antiquily, bnt 
had little importance till tbe introduction of the woollen 
manniMfnie by Hemieh immigranU about 1337. Several 
oentnries afterwards its industries received a /nrlhcr 
development from n body of Frend^ refugees, driven from 
own conntxy by the Edict of Nantes. During the 
civil war of the 1 7th century the inhabitants espoused tbe 
popular side, and their town was taken by stonn in J644 
by the royalfels under Prince Rupert and the carl of Derby, 
^e 18ta centuiy saw a great stimulus ^ven not only to 
Bdtra but to all England by the mventions of Axkwrio'ht 
and Ctompfon, who were both natives of the i>arish. *It 
cotton velvets were made for the first time 
(m 1756) and mnslms (1782) by means of nwchineir. In 
IrSl a was constnwsted from Manchester to Bolton, 
Md in the foHomng year an Act of Parliament was passed 
toenclosi^Boltonl^t; This measure was soon succeeded 
the town, which has aince continued 
^ aanicipal borough, 

fStSL i!^ of li48 acr^ contaiaed in 1851 30,394 
for a population of 61,171; and in 186L 
of 70,395. In 1871 the 
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B O^IBAY, a Presidency and Govemorsliip of Biitisli 
India, consisting pardy of Biitisli districts, and partly 
of native states tinder the protection of Her hhajesty’s 
Lidian Government. This territory extends from 28^ 32' 
to 13” 65' H. lat, and from 66” 43' to 76“ 20' E. long.; 
and is bounded on the N. by Bduchistdn, the Panj&b, and 
the native states of Bdjpnt&nd ; on the E. by the native 
state of Indor, the Centi^ Provinces, West Beiar, and the 
Nizdm's dominions ; on the S. by S^dras and Mysor ; and 
on the W. by the Arabian Sea. Area, including Sindh^ 
188,195 square miles, viz., 124,943 British, and 63,252 
under Native rule. Population, 25,624,69j6 souls, viz., 
British districts, 16,352,623; Native states, 9,272,073. 
Bombay Presidency comprises three Britidi divisions or 
commissionerships, the northern, the southern, and the 
Sindh divisionSj vfith the following 24 districts : — Bombay, 
Ahmadib&d, Kairi, Finch hlahals. Broad, Surat, Tinnd, 
Eolibi, Khindesh, Nisih, Ahmadnagar, Belgim, Einiri, 
Dhirvrir, Eiladgl, Find, Batnigiri, Sitiri, Sholiput, 
Upper Sindh Eontier, Earichi, Haidaribid, Shikirpur, 
and Thar Pirkar. The Native states are imder the super- 
vision of British political officers, and are divided into 16 
agencies, viz., Baroda, Eachh, ^thiirrir, Eairi, Surat, 
Shol&pnr, Sitiri, Eolhipur, South Marhatti Country, 
Rewikinta, Mihikinta, Pihlanpnr, Siurantuirl, Taimi, 
Eolibi, and Bhimir. The Presidency also indndcs the 
Portuguese possessions of Biman, Bin, and Goa. 

Physical Aspects.— The Bombay Presidency conrists of 
a long strip of land along the Indian Ocean from the south 
of the Faiydb to the north of Mysor, from 25" to 14“ 3'N. 
lat. The coast is rock-bound and difficult of access ; and 
though it cemtains several bays forming fair-'ircather ports 
for vessels engaged in the coasting trade, Bombay, I^richf 
in Sindh, and Einrir cdone have harbours sufficiently land- 
locked to protect shipping during the prevalence of the 
south-west monsoom The coast-Une is regular and little 
broken, save by the Gulfs of Eambay and Eachh, between 
which lies the peninsula of Eitluiwir. 

Mountains . — Speaking generally, a range of hills, known 
as the Western Ghits (ghauts), nms down the coast, jat 
places rising in splendid bluffs and precipices from the 
water’s edge, at others retreating inland, and leaving a flat 
fertile strip of 5 to 50 mfles between their base and the 
sea. In the north of the Presidency on the right bank of 
the Indus, the HAld mountains, a continuation of the great 
Sulaiiniln range, separate British India from the dominions 
of the Eh&n of EheHt Leaving Sin^, and passing by 
ttic ridges of low sand hills, — ^the Icaffing feature of the 
dessert esast of the Indus,— 'and the isolated inHa of Eachh 
and K&thidwdr, whi^ form geologically the western csxtre- 
mity of the Aravali range, the first extensive mountain 
ran^ IS Aat separating Gujardt from the states of Central 
rog?cd and mountainous country south of 
the Tapti forms the northern extremity of the Sdhyddri or 
Western Ghdts. This great range of hills, sometimes over- 
hanging the ocean, and gencrallv nxnnins parallel to it at 
a distance nowhere exceeding 50 mflcs.‘'with an average 
elevation of about 1800 feet, contains individu.'d peaks 
ri.«ing to more than double that heicht. They stretch 
southward^ for upwards of 500 miles, wiih a breadth cf 10 
to 20 miles. The western declivity i.s abrupt, the land at 
the bise of the hills being bat slightly irised .*vl>ovc the 
level of the sea. As i< u-etuvlly the we with the trap 
formation, they descend to the plains in tctrascs with 
abrupt fronts. The landward slope i« in many plar/'S votr j 
geatlf. the crest of the range I'cing sometimes* I a: slightly I 


raised above the Icvcd of the plateau of the Bakhln. 
Their best-known elevation is Mahdbalc^hwar, 4800 feet 
lugh, a fine plateau, 37 miles from Puna, covered with 
rich vegetation, and used by the Bombay Government as 
its snmmer retreat and sanitarinm. In the neighbourhood 
of the Sdhyddri hills, particularly towards the northern 
I extremity of the range, the country is ragged and broken, 

I contuning isolated peaks, masses of rock, and spurs, which, 
i running eastward, form watersheds for the great rivers of 
I the Bakhfn. The Sdtpurd hills separate the valley of the 
I Tapti from the valley of the Narbadd, and the district of 
Ehdndesh from the territories of Indor. The Sdtmdld or 
I Ajantd hills, which are rather the northern slope of the 
I plateau than a distinct range of hills, separate Kbdndcsh 
from the Nizdm's dominions. 

Plains . — ^The more level parts of Bombay consist of five 
well-dmnarcatcd tracts — Sindh, Gujardt, the Konkan, the 
Bakhln or Bcccan, and the Earnatic. Sindh, or the lower 
valley of the Indus, is very flat, with but scanty vegetation, 
and depending for productiveness entirely on irrigation. 
Gujardt, except on its northern parts, consults of rich, 
highly ^rivaled alluvial plains, watered by the Tdptf and 
Narhadd, but not much subject to inundation. The Eon- 
kan lies between the Western Ghdts and the sea. It is a 
ragged and difficult country, intersected by creeks, and 
abounding in isolated peaks and detached ranges of hills. 
The plains of the Bakhln and Ehdndesh are watered by 
large rivers, hut os the rainfall is uncertain, they are gene- 
rally, during the greater part of the year, bleak and devoid 
of vegetation. Ihe Earnatic plain, or the country* south of 
the River Exishud, consists of cztcnsi%’c tracts of black or 
rotton soil in a high state of cultivation. 

Rivers . — The emef river of Western India is the Indus, 
which enters the President from the north of Sindh and 
flowing south in a tortuous course, falls into the Arabian 
Sea by several mouths, such as the Ghizrl crcck, Khudl 
creek, Fitidnl crock, Sisd crock, Ilajdmrl crcck, Vathv 
creek, Mall crock, Wdrl crock, Bbitidrd crock. Sir crcck, 
and Ehorl crock. In the dry season the bed varies at 
different places from 480 to 1600 yards. The flood !e.x*u:i 
begins in March and continues till September, the average 
depth of the river rising from 9 to 24 feet, and the veiuaty 
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retom of the sur veathertfa^ dmniue avrav, and dnnog 
the hot season, ‘with a fevr exceptions, th^ ^ost dxj up. 
Clear and tamd as they descend the hilb, on xeadiing the 
loirbnds of die Eonkaa thqr become mnddj and bcackish 
creeks. The Eonasese meis have a larger body of ttrafa 
aadamotetegolar dorr than the streams of the Eonkan. 
One of them, the Sheriirat^ foicmg its tcay throng €b» 
western ridge of the Ghits, plunges from the high to Ore 
tow conntty by a soooe^on of falls, the ptindpal of which 
is S90 feet in hdght> The SUasiM, or Western Ghit^ 
also throw off to &e eastward the two prirn^t xtveis of 
the 3£adtas Bssuietuy, the Goddraif and the ifriAnii 
These riveis collect countless tributary streams, some of 
them of considerable size^ and toin tiie entire plow of 
the Dskhm as they pass eastward towards die "Sav <ff 
Bengal 

£abefc---The 2bndiatla&eisaituated on the right V«t>V 
of the Indus. Bniing unmdations it attains a length of 

.0 miles, and a breadth of 10 , covering a tol^ area estimated 

at 180 ffiOes. But the most pecnliar lacustrine 
ftttnre of the Btesid^ is the Barm or lake of Kachh 
{CuhA}, whi^accoTdbgto the season of the year. Is a salt 

Itsaieaisesti 

mated at 8000 ^uaie aiaes. It forms the western hound- 
of the provniw Gujardt, and when flooded during 

t^ rains, toe Gnffs of Kachh (Cutch) and EarS 
andcoavertstoet^oiyofKaihhmtoanidani In^e 

dry season the soil is imnrMnMtAir 


tre^ in the forests aio->-te 3 k; hlackwood of two varieties 
{DaRet^ Sim and JDalbergia lati/idia), SaRcrgia vfath* 
«nnr, ]?teroearpaa 2[arm^v&, T&minalh ^ahra, Acacxa 
arohtea, jdcaeur GofetAu, Saudea eordijblia, Kawka panel- 
Jdia, Siddia ^pinota, ffariwie^ 6 iWa, Jvga xploearpa, 
Fcpaltu cup&ratteaf nnd Tamarix indtea. The forests 
contain msi^ trees which, on account of thehr fruity nnts, 
or berries, are valnabl^ irresperiiTe of the quality their 
timber. Among these ate the mango {Manpi/era ieidica) ; 
the jack (Artoea> 7 >ns inUgriJ<dia\ Zi^hut Jvju^ 
JfanMloSf Teminalia C^bvla, Catoj^pllvm Inophyllunit 
Stada futilbfta, and Fongamia ghlra. The jnnde tribes 
collect gnm from several varieties of txee^ and In 
the Eorest Department dcdres a small lerenne from la& 
The palms of the Iterideniy ctmsist of cocoa-nut, 
palmyn^ and areca catedin. 



^ aoaw Awuuvay A AS QXTIC 10 CI 

into two tracts: the north-western part, consistiag ol 
^dl^ J^riih (Catch), and Gujardt; and the sonth-westcni, 
compnsmgthellarhattdconntry. Undulatiim sandy plains, 
with scattered craggy hills, ate fonnd in Gujardt : the^ 
mense allnvial flats to the north Being, for the most part. 

of blown sand, and the fertile coimttr consistine of 
a belt along the hutdeis of the sea. In Sin^ the countir 
erwpton ae banks of the Indus, or where reclaimed W 
“ “* “dtract of gtavd and sand, from wMch 

nSd fiTMfcn eiwhwnb m% ... _ 




a /n. ana mnnoy, and in oaer^ like 

^ seajead^ strewn with gravd or shinrie. 
to , 5 , 1 “^^ as the great sontoe of salt saSr 

^th the ariSS and heat, combined 

the snltxT deserts of Af^^ nsemWes 

toe at Haidaidhdi in Lower tempera- 

aonths of the yS is tog the sis hottest 


’ ^ ^ ''“‘j represeniea in the 

®” continnoas with the 
In the Marhatti 

connhy the greater portion of the snrface is coniDosed of 
° ^^ ^ ”toital strata of ba^t and tock^ 

tetrnns the total area 

rT^a I population at S5.624.C96 sends 

.^owever, ^ only available for tihe British part of 
he Presidenqy, winch contams an area of 943 Mnsm 
^ ard a total population of 1 W,62i 

Bri^ SieJis 

mtmiof from a maxi- 




the'iha':rf :s& 
a^aching 300 inS. ^ S^tSLm® aomeSmes 
above tbe Ghdts, on^«i^ ? ^ ^ 

««?>t in tbe hot mSTShS ^ *» dgweabla dimate 
toconntiy; aadinSulisirfA?f.v^* southern ilut- 
and other detached htShtoEjiS?^^®®^, Su^fc 
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revenue are tbe octroi duties, liouse tax, and wheel 
tax. 

A 0 BICUX.TUSAI. FEODT7CT& — The staple crops are as fol- 
lows : — Jofir {Sorghum vtdgare) and b&jr& {Holeus spicatus) 
are the staple food grains in the Dahhln and EMndesh. 
Bice is the chief product of the Konkan. 'Wheat, generally 
grown in the northern part of the Presidency, hut sj^cially 
in Sindh and Gnjar&t, is escorted to Europe in large quanti- 
ties from Ear&chl, and on a smaller seme from Bombay. 
Barley is princips^y grown in the northern parts of the 
Preadency. N&dianl {Eleiuine caraeana) and Eodrd (Poc- 
paium serohiculatum), inferior grains grown on the hiU. sides, 
famish food to the Eulis, Bhils, W&rali^ and other abori- 
ginal tribes. Of the pulses the most important are gram 
{Gicer arietinum), ti&r {Cajanus indtau), kultl (Dolichos 
bijlorus), and mug (Fhaseolus Mungo). Ptindpal oil-seeds: 
til {Sesamum orUniale), mustard, castor-oil, slower, and 
linseed. Of fibres the most important are cotton, Dakhini 
hemp {Hibiseut eanndbinus), and san or t£g (Croiolaria 
jujieea). hlnch has been done of late years to improve the 
cotton of the Presidency. American varieties mve been 
* introduced with mucdi advantage in the DhArwdr coUeo- 
torate and other parts of the southern Marhatti country. 
In TtbAndeab the indigenous plant from which one of the 
lowest classes of cotton in the Bombay market takes its 
name, ^ been almost entirely superseded ly the superior 
Hinganghdt variety, hliscellaneous crops: — Sugaroane, 
requiring a rich soil and a perennial water supply, and 
only grown in favoured loc^ties, red pepper, potatoes, 
turmeric, and tobacca Li 1871-72, 3,379,937 acres were 
under cotton erdtivation; in 1872-73 the area increased to 
3,715,945 acres. The total out-turn was 260,444 candies 
(560 B)} in 1872-73, against 221,144 in 1871-72. A 
legislative enactment has been passcid to prevent adultera- 
tion of cotton, and in 1872-73, 24 persona were convicted 
under it In 1872-73, 2281 steam cotton gins were at 
work with 158 steam presses. Two model farms have 
been established in the Presidency — one at Hdld, near 
Haidardbdd, in Sindh, and the other in Eh&ndcsh. Ex- 
periments have been instituted in the cidtivation of fibres 
and tobacca. Largo quantities of Carolina rice seed were 
distributed over the country, but the results hitherto 
cannot be deemed to have been succc-ssfuL The same may 
be said of the endeavours which have been mode to pro- 
pagate the cinchona tree near Mahdbaleshwar. Acreage 
under principal crops — Jo&r, 6,552,385 acres; baj^ 
4,560,271; rice, 2,009,115; wheat, 1,322,835; and pulses, 
1,167,809 acrca The land system of the Presidency is 
complicated, each province having a variety of tenures of 
its own. But the most important, and by far the most 
nnivcr^l, is the survey tenure created by the British 
administration, which gives a right of occupancy to the 
holder on condition of his paying the Government demand. 

Penue ‘WonKs a.>*d R.ulwa.ys. — ^L i 1872-73 the sum 
of £1,180,000 was expended on account of Public Works 
in the Bombay Presidency ; and the allotment under this 
head tends annually to increase. In the same vear there 
were five railways open — 1. The Grtat Indian 'Peniiumla 
Railway: total miles open, 1278; total capital invested, 
£25,569,568 ; total receipts during the year, £1,872,826 ; 
working cxiHjnses, £1,203,200; net ’p«>St, £669,626. 
2. Tlte Bombay, Biroda, and Central India Railway: 
miles open, 389 ; capital invented. £5.418,202; receipts, 
£564,931; working expenses, £338,786; net profit. 
£226,145. 3. The Kh.^mrion State Railway: miles open, 
8; c-apital invcstcvl. £48,530: receipts. £1241; working 
expenses, £562; net ^profit. £679. 4. The -\mr4otf P.wl- 
way : miles open. 51 ; capital invested, £43,730 ; receipts, 
£2302; working cxjWn'fs. £1241; net pro£t, JC 106 I. 5. i 
The Sindh tcction of the Sindh Panj.ti» and Dehli Railway: I 
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miles open, 106; capital invested, £2,646,106; receipts, 
£157,100; working expenses, £118,934; net profit, 
£38,166. Total miles open of the above five railw.ny.<, 
1786|; total capital invested, £36,726,136; total receipts' in 
1872, ‘£2,598,400; total working expenses, £1,662,723; 
total net profit, £980,667. Besides tbe.«c, the following 
milways are either in progress or abont to be undcrt.akcn : 
— (1), State line. Southern Marbattd country ; (2), Native 
State line, Yir&wal, Jun&garh, and Dhohiji; (3), P.4trl 
Brandi (State line, light rail}; (4), Anand and Ddkor 
Branch; (5), hlig&ngdon and Dbaboi Railway; (6), Wardh.4 
to Hingangb&t and Waroid : (7), Wadi to Uaidar&bid; 
(8), Ehandw& to Indor. In 1872-73 the Bombay Tele- 
graph Department bad 4406 miles of wire in operation. 

PosT-OmcES. — In 1872-73, 447 post-offices -were 
distributed over tbe Presidency; total mileage of postal 
lines, 10,208 miles; total number of letters, parcels, dec., 
de^tdhed and reedved, 17,601,982. 

hliKES A^‘l> Quauries. — ^Thc Fresidemy of Bombay 
though defident in mineral wealth, is abundantly supplied 
with stores of stone fitted for building and road-making 
purposes. At Tcagar, in the DhirwAr district, iron-orc is 
mined and smelted, but the scardty of fuel prevents opera- 
tions being conducted on on extensive scale. There arc also 
large slate quarries in Dbdrwdr. Mdndargd bill is quarried 
extensively for stone, the right of working it bdng annually 
sold by public auction, lb Bdg.4m district are quarries, 
from wbidi building stones, stone bricks, or oblong quad- 
rangular blocks of soft rock arc obtained in abundance. 
Limestone is also found in the river beds of this district 
There are a few trap and lateritc quarries in the Ratndgiri 
district. The trap stone is nsed for tank and well building, 
and for tbe plinths of houses; the lateritc Ls nsed for houi^e- 
building. Near Eardcbi arc five quarries containing a 
species of limestone, largely used in buildings in that 
town. 

Ma>'VFactures. — The indigenous manufactures of the 
country have rapidly dedined since the influx of Manchester 
goods. But cotton weaving is still carried on upon a small 
scale in every village of any importance. Dyeing i.s prac- 
tised in most places where fresh water is procurable. Printed 
cotton goods arc manufactured in all the large towns of 
Gnjardt, and the further the locality is remov^ from the 
direct influence of railways the better tbe work i*. Tlib 
is owing to Ac competition of European cotton g<yxls, 
which arc sold much cheaper, and arc more brilliant in 
colour, although less strong and durable, than the native 
manufactures. Most of the lower classes still wiar home- 
spun and woven goods; hut the cotton-mills creeled in 


i 



24 B 0 U 

that number : and the lev rates of mefi, vrith the natural 

< . 0 •». Ji. Al- - 


iron 


BAT 

sisted in 187B-73 of 18,168 officers nnd men, maintained 
at a total cost of j£30S,810 ; the avemge being 1 man to 
every 6*8 square miles of the area, and to 600 of the 
position. 

jSduoahok. — ^S lra University of Bombay, established in 
1867, is a body corporate consisting of a (^nncellor, vice* 
chancellor, and fdlovra. The Qovemor of Bombay is fo- 
ojieio chancer. The Educational Dequotmont is under a 
director of public instruction, vrho is responsible for the 
administtation of the department in accordance uiih the 
general educatiunal poliqyof the state. In 187!3*-73 tbo 
number of schools and eweges aided by the state or under 
its inspection vros as foUovre : — 7 colleges, attended by S44 
pupils; 4 professional scbools, uitb 276 pupils; 41 high 
school^ 7167 pupils; 176 middle class scbools, 16,612 
pupils; 3666 lover class schools for boys, 182,147 pupils; 

. VT '^ — r — : ."T *«o 253 lover dass sdiools for girls, 10,886 purnls; 12 normal 

SSSlftnfti?' the ruhest fand js dther ^Id schools, 602 pupils; total, 4088 schools; ^8,466 pnnils. 
^^th ^^i&ry in The total cost for the scbools was £285,650, of wlucl/tbo 

aB^th sM cotton, sad m gold, and silk thread, state contributed £99,600; the balance being obtained from 

Sindh, school fees, local eontWtion^ private end™ 


ii^*ovneis to compete with the Lancaahite manufactarers, 
notwithstanding the heavy cost of importing machmeiy and 
of European supervision. Several of the mills have a 
capital of some hundreds of thousands sterling invested 
in them; end their superior reputation for hming out 
unghused and genuine goods has almost driven the lover 
quiuities of Manchester fabtiiis from the merkeL In 1873 
^eon mills were at work in the town and island of Bom- 
bay, and five in other parts of the Fiesidemy. M(»t of 
th^ have botih spindlm and loomi^ and thrir yarn and 
jnece goods find a ready market In Ahmnd^b^ d, Surat, 
Yeohi, hTdsik, and Bombay, eonsidemble quantities of mlk 
goods are made, the silk b^g imported from CUna either 
in the cocoon or in skeins. Gold and silver thread enter 
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minor importance consist of pottery; 

utensils, cutlery, and agricunSdSnlSte llfS T • tr accretions of Muhammadans, and 
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TBADg.— The total value of ^e*temal tmd« nf ^'Aiyan races. The * 
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transfer, powers for its defence and for the administration 
of justice were also conferred ; a European regiment was 
enrolled; and the fortifications erected proved sufficient to 
deter the Dutch from their intended attack in 1673. In 
1687 Bombay was placed at the head of all the Company’s 
possessions in India ; but in 1753 the Government of Bom* 
bay became subordinate to that of Calcutta. The first 
English settlement in the Bombay Presidency was in 1618, 
when the East India Company established a factory at 
Surat, protected by a charter obtained from the Emperor 
Jahingh. After the termination of the second Marhattd 
war in 1803, the East India Company obtained the districts 
of Surat, Broach, Kaird, Jsc.; and on the overthrow of the 
Peshwd in 1813, they annexed Pdnd, Ahmadnagar, Xdsik, 
Sholdpur, Belgdm, Kdlaagi, Dhdrwdr, Lc. Sindh was con- 
quered in 1843, and became a part of the British empire. 
The native states under the supervision of the Government 
of Bombay are divided, historically and geographically, 
into two main groups. The northern or Gqjardt group 
includes the territories of the Gaikwdr, with the smaller 
states which form the administrative divisions of Eachh, 
Pjhlanpur, Rewd Ednta, and Mdhi Ednta. These terri- 
tories, with the exception of Eachh (Cntdi), have an histori- 
cal connection, as being the allies or tributaries of the Gaik- 
wdr in 1805, when final engagements were concluded be- 
tween that prince and the British Government. The 
southern or Marhattd group indudes Kolhdpur, Akalkot, 
SdwantwdrI, and the Sdtdrd and southern Marhattd Jdgfrs, 
and has an historical bond of union in the friendship they 
showed to the British in their final struggle with the power 
of the Feshwd in 1818. The remaining territories may con- 
veniently be divided into a small cluster of independent 
zamlnddris, situated in the wild and hilly tracts at the 
northern extremity of the Sdhyddri range, and certain 
principalities which, from their history or geographical 
position, are to some extent isolated from the rest of the 
Presidency. 

Admixistratiox. — ^The Government of Bombay is ad* 
ministered by a Governor in Council, the latter consisting 
of the Governor os president, two ordinary dvil members, 
and, as a rule, the commander-in-chief of the Bombay 
army. These are the executive members of Government. 
Por'making laws there is a legislative council, consisting 
of the Governor and his Executive Coundl, with certain 
other persons, not fewer than fonr or more than eight in 
number, nominated by the Governor to bo members of 
council for legislative purposes only, and intended to 
represent the non-offidal European and Native communities. 
Each of the members of the Executive Conneilhas in his 
charge one or two departments of the Government ; and each 
dejnrtmcnt has a secretary, an under-secrctaiy, and an 
a<isistant secretary, with a numerous staff of clerks. The 
politiral administration of the native states is under the 
superintendence of British agents placed at the principal 
native courts; their position varies in different states 
according to the relations in which the principalities stand 
with the paramount power. The administration of justice 
throughout the regulation districts of the Presidency is 
conducted by a High CSourt at Bombay, consisting of a 
Chief Justice and seven Puisne judges, along with di.<itrict 
and assistant judges throughout the districts of the Presi- 
dency. The revenue administration of the regulation dis- 
tricts is carried on by two revenue commissioners, seven- 
teen collectors, twenty assistant collectors, and a varying 
number of sapemumerarr assistants. (w. w. lu) 

Bomray City axd IsuLxir. 

The Island of Bombay, with an area slightly in excess 
of £2 square miles, is situated in IS* 53‘ 64' jf. 1st., and 
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72* 52' R long. It consists of a plain about 11 miles long 
by 3 broad, fianked by two parallel lines of low hills. A 
neck of land stretching towards the south-west forms the 
harbour on its eastern side, sheltering it from the force of 
the open sea, and enclosing an expanse of water from 5 to 
7 miles wide. At the south-west of the island. Back Bay, 
a shallow basin rather more than 2 miles in breadth, runs 
inland for about 3 miles between the extreme points of 
the two ranges of bills. On a slightly mised strip of land 
between the bead of Back Bay and the harbour is situated 
the fort, the nucleus of the city of Bomltay. I^rom thi.i 
point the land slopes westward towards the* central plain, 
a low lying tract, which before the construction of the 
embankment known as the Honiby Vclard, used at high 
tide to be submerged by the sea. To the north nnd cast, 
altbongb causeways and railway embankments have now 
shut out tho sea, a large area of salt-marsh Land still 
remains subject to inundation. 

In the foregoing article on the Bombay Prc-cidcncy it is 
e:q)lained that Bombay Island passed to the English Crown 
as part of the dower of the Infanta Catberinn, on licr 
marriage with Charles II., and that although the new 
acquisition was at first despised, it rose in 1687 to the chief 
importance in the East India Company’s possessions. In 
the next century it declined before tho growth of Calcutta, 
and sank into a subordinate settlement. The present cen- 
tury has again witnessed a revolution in its fortunes. Its 
splendid harbour and comparative nearness to the Suet 
Canal, with the s 3 -stcm of railways which now connect 
Bombay with the other Presidencies, have marked out for 
it a career scared}* second, if at all second in commctdnl 
importance, to that of Calcutta itself. The sudden demand 
for Indian cotton, which resulted from the American tvnr, 
gave nn unprecedented rapidity to its development. Tho 
cotton of Gujardt, Dhdrw.4r, and other {tarts of Bombay, is 
much superior to the Bengal fibre. Several yc.nrs of brillLint 
prosperity culminated in 1866-67 in a financial crisis, 
that left tho commerce of Bombay in n shattered state 
Depending os it docs chiefly on the one article of cotton, 
along with some export of grain and the Government opium, 
the trade of Bombay rests on a narrower Kasis than that of 
Calcutta, which in years of misfortune hast a large %’aricty 
of staples to fall back upon, such ns tea, indigo, jute, rice, 
bides, oil-seeds, Ac. Moreover, Bombay bos only the c(v;tly 
railway commnnication with the interior parts of IndLt, 
while Calcutta commands the confluence of two of th>* 
greatest river systems in the world, tlic Brahmaputra and 
the Ganges. Nevertheless, Bomhay i.« pre*sing close 
Calcutta os the commercial capital of Indix It« 
are about os great, and its exports not very far short. In 
1871-72 its total trade was £50,384,029 against a t«!.al of 
£54,136,829 in Calcutta. In that year the r.-mbay 
imports were 22J millions sterling ; the cx}y)rt«, 2.*$^ mil 
lions, and tho re-export-t, millions: total, .*50* milJin:.* 
sterline. 



style 01 aTctutectnieis lessimposiog tnantoasot me stately 
leadences in Cblcntta, it is suited to tlie dimate, nod 
has a beauty and comfort of its otm. The favourite 
suburb is M^bar hill, a high ridge running out into the 
sea, and terraced to the tcqp handsome houses, Tfhich 
command one the finest vievrs in the trorld. To tibe 
right of this ridge, looking totrards the sea, runs another 
suburb hnotm as BreatdiC^dy, built dose upon the beach 
and irithin the refreshing sound of the unves. Totlieleft 
of Malabar hill the island forms a ^dous boy, vrith a 
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buildings are on the scate, and have no rival Eurasian, and Nativo Christians, with 2993 classified under 

in any other dty of Tndin.. The private houses of the the head of “others.” Djein^, tanning, and working m 
European residents lie apart alike fiom the native and from metals may be noticed as specially active trades, but the 
tbe tr^AToantilA quarters ol the town. As a rule, each is most progressive and important industiy is the manufacture 
built in a laige garden or conpov^ j and althou^ the of yam and cotton doth. In 18< 3 thcro wore 5 steam 
stvle of ardiitectniB is less imnosimr than that of the statdv spinning and weaving mills in Bombay, giving employment 

to about 11,000 hands. In these factories 380,000 qiincUcs 
and 5000 looms wore at work. A considcrublo section of 
the population is supported by the cultiiiition of cocoa-nut 
trees and the prepamtion of intoxicating drinks from the 
juice of the diScrent species of palm. Bice is the chief 
agricnltuml product, but many varieties of garden vcgc- 
mbles ate profitably cultnutcd. Of these the most com- 
mon are onions, “bhendis* {AbdmosfAm esentenfus), and 
gourds of difierent sorts. Tlic imperial revenue from the 
toivn and island of Bombay is derived from two sources, 
—the one supervised by the collector of ^mbay, the 
other hy the commissioner of customs. The total receipts 
for the past year, under the first head, amounted to 
.£148,287, of which £23,131 was derived from land, 
£17,250 from excise, and £107,90G from stamps. The 
total amount collected by the commissioner of customs 
was £3,252,714, of which the customs Yielded £C09,C30 
and the export duty on opium £2,fi43,0S4. Owing to the 
difficulty of procuring colonists in the c.ariy davs of the 
settlement, the land is generally held on easy terms— the 
I» 3 -ment to Government being in most ca-ses of the natare 
enhancement or resettlement 
“s the land u nsed for cultivation only. Of the whole 
® returned ns cnltivnted, and 9 ns 

in Bombay, attended by 11,351 scholars, or 1 to every 58 
of the entire population. Tljo total strength of the local 

and 1124 are muni- 

«pai, and 2t8 Government po ice. Of the former 

.„a 18 n. Jinlrf S S: 

police u. Hi,pIojp.d M imVwM tlaly '.na ta 

e^. for Gor«™.t ^ ^ “ 

"f. «■« IfomW 

l»r. iSfoTwilSrf iw”*” of W- 

souk Tbe totd muiS{,«i ’ “ of 644,405 

amounted to £3U wW *873 

ly taxation, £59 958 oJn? •S22.3.041 was ntised 
^1,646 ®f «Cfviccs rendered, and 

reedpts The foDowin^nM*TP'*^' miscellaneous 

head of taxation pronef • Iff * "^'Icr the 

rate, £24,189j ffinn 

town duties, £45 ^. ’^28,090; 

Trust, £400a IJnfe th? .^tcs from Port 

mcluded the Haldllmr cS^nn^'l’l wndcred, are 

respectively £20,392 and^ 4 ?M rS® J-wIding 

the third head are A S®?’ ^turni unde? 
markets. The total SSdiw*’ Crawford 

^ount £25^325 Of this 

on pubUc works. : 

on the poKce debt coMumS fund 

0 municapal taxation per head incidence 

It IS estimated that the b«S? Population is 6 s. ‘JdL 
m about 855 lakhs of rS2 

rterhng. on which sum upwards of 8 i millions 

^unts to about 2-57 per taxation proper 

mcome and expenditurTto t mnmdpal 

®«mwipaldebtS ™:S,*® 3-64 per cent X 

nearly 2 | years' inSanT t® u*>out £790,000, or 

(w. w. H.) 
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BONALD, Loins Gabriel Ambroise, Yicomte be, 
philosopher and politician, tias bom at Monna, near 
^filhand, in Bouetgne, Franc^ on the 2d October 1754. He 
served for some years in the king’s mnsketeers, and after his 
marriage iras made mayor of his native place. Dissatisfied 
vrith the revolutionary principles then being acted upon, 
he emigrated in 1791, and joined the army of the Prince 
of Cond& Soon afterwards he settled, vrith his family, at 
Heidelberg, where he wrote his first important work, TMorie 
du pouvoir el riligieux dans la Soeiete civile, 3 

vols., 1796, in which his conservatism and reactionary views 
are fully expounded and illustrated. In this work, too, 
he predicted the certain return of the Bourbons to France. 
The book was condemned by the Directory, and in France 
very few copies escaped detection. Naturally, on his return 
to his native country, H. de Bonald found himself an object 
of Eospicion, and was obliged to live in retirement. He 
still continued to publish works of the same tendencies, — 
his Bssai analytique sur les Lois naturelles de Vardrt sadal 
appearing in 1800, the Legislation primiiive in 1802, 
and the treatise Du Divorce consideri au XIXT* 
Stide shortly after. In 1806 he was associated with 
Chateaubriand and Fi4v4e in the' conduct of tho Mercure 
de France; and two years later, after great persuasion, he 
allowed himself to be appointed councillor of the Imperial 
University, which ho had often attacked. After the 
Restoration he was made member of the Council of Public 
Instruction, and from 1815 to 1822 he sat in the chamber 
as deputy. His speeches and votes were invariably on 
the extreme Conservative side ; he even advocated a literary 
censorship. In 1822 he was made minister of state, and 
presided over the commission in whose han^ the censorship 
rested. In the following year he was raised to the rank of 
peer, a dignity which ho lost through refusing to take the 
oath in 1830. From 1816 onwards he had been a member 
of tho Academy. He took no part in public afiairs after 
1830, but retire to his country-seat at Monna, where he 
died on tho 23d November 1840. 

Bonald was one of the most able and vigorous writers 
of the theocratic or reactionary school, which comprehended 
among its numbers such men os Do Haistre, De lAmennais, 
Ballancho, and D'Eckstein. The great bulk of his writings 
belong to the department of social or political philosophy; 
but all the results at which he arrives are deductions from 
a few principles. The one truth which to him seemed, in 
fact, all-comprchcnsivo was tho divine origin of language. 
In his own somewhat enigmatic expression, L’homme pease 
sa parole aixint de parler ta pensie, words and thoughts 
ore inextricably linked together; the first language con 
tained the essence of all truth. From this premise he 
draws his proof for the existence of God, and for the divine 
origin and consequent supreme authority of the Holy 
Scriptures. The infallibility of the church as the exponent 
of spiritual truth readily follows. While this thought lies 
at the root of aU his speculations there is a formula of 
constant and significant application. All relations arc by 
him reduced to the triad of cause, means, and cficct, which 
he sees constantly rcpe.ited throughout all nature. Thus, 
in the universe there arc the first cause os mover, movement 
ns the means, and I'odics as the result; in the state wo have 
power as the cause, ministers as the means, and subjects 
as the effects ; in the family we have the same relation 
exemplified by father, mother, and children. It is also to 
be reraarkcil that these thru? terms bear specific relations 
to one another, the first is to the second as the second is 
to the tliirvL TIju*, in th.c gnat triad of the relijrious 
worhi, — God. the Meditator, and Man. — God fe to the Go-l- 
Man as the God-Man is to Man. It w-U K* ti-dilv 
appvrent how Ronald Wis able from th-?e irinriplt's to 
eor.s:nict a complete system of p.il;t:er.l al\K>!atL«m, for the 


-BON 27 

sufficiency of which only two things were wanted, — well- 
grounded premises instead of baseless hypotheses, and the 
harmony of the scheme with the wills of those who were 
to be subjected to it. Bonald’s style is remarkably fine ; 
ornate, but pure and vigorous. Many fruitful thought.* 
aru scattered among his works, whidi have been popular 
with a certain party ; but his system scarcely desems the 
name of a philosophy. 

Besides the ahovc-mentioaed works, Bonald p-jhlished 
jPhiloso;iAipia sur les premiers eAjets de ConTMissnees Mtrslfj, 2 
vols., 1818 ; Mllanges lilUraires et politigues, Dlmorjiraticn phUo^ 
sophique duprineipe eanSlUuli/ de la Soeiitf, 1830. The fir-i col- 
lected edihon appeared in 12 vols., 1817-19 ; the latest is that in 
S vols., with introdnetoty notice hy the AbW Mime. See AVf« 
sur M. le T'ieomtede Bojutld, 1811 (by his son), ana Damiron, rhil. 
en Eranee au XlXru Silele. 

BONAPARTE, or, as it was originally spelled, 
Buokaparte, the name of the Italian family from tvhom the 
great Napoleon was descended. The father of the fir?! 
emperor, Carlo Maria Bonaparte, was bom at Aj.'iccio in 
1746. He was a lawyer by profession, and took a vigorous 
part in Paoli's insurrection. In 1781 ho was one of the 
members of the council of Corsican nobility; be akoo 
held the post of assessor of Ajaccio. In 1785 he died of 
cancer in the stomach at Montpellier, whither he had 
removed for his health. His wife, Letizia Ramolino, boro 
in 1750, was celebrated for her majestic beauty and resolute 
courage. She accompanied her husband through the 
campaigns with Paoli, and in 1793 emigrated with her 
family to Marseilles, where for a time she lived in great 
penury. After her son was made first consul she removed 
to Paris , and, on the establishment of the empire, rccciicJ 
the title of Madame M6rc. She cared little for display ; 
and her frugal style of living frequently displca.*cd Napoleon. 
After the battle of Waterloo sbe took u)> ber abode in Rome, 
where sbe continued to reside till her death in 183C. Of 
her largo family of tbirtcen, eight sumved their father and 
have become known in histor}*. These in order of age are— 

L Joseph, tbo eldest son, boro on the 7th January 
1768. He was placed, along with his younger bruthcr 
Napoleon, at tho school of Autun, from wliicli the latter 
was soon afterwards withdrawn. On completing bi« educa- 
tion be contemplated a military career, but, on the de.vth 
of bis father, devoted himself to the care of lii.s family. 
He studied law at the University of Pi^a, and wa* received 
as an advocate in Corsica. He and his brotber eagerly 
embraced the revolutionary side , and in 1793 Uic whole 
family were compelled to emigrate to Marseille*. In the 
following year he married Mile, Clary, daughter cf a rich 
merchant, whose younger sister aftcrwrnlii became the wife 
of Bcroadottc. Two years later, when Naj>olcon w.-.-, 
made general of the army of Italy, Jo-c]ih cceompanied 
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Trith many fotebodinga, \eas obliged to accept ; and for a apent some time at Brnsi 

short time matters seemed suffimentiy smo^ But the vas in the political \ 7 ar 1 are 01 runs, ana in i iue jie 
smouldering discontent soon broke out into open dame obtained permission to resign. He bad a short intcrvicv’ 
orer the land, and the Spaniards, assisted by ^ Biituh. mth. Bfapoleon in Italy, and spent the two snccccding 
and Portuguese^ made a straggle for freedom. Joseph’s years in Coxmea. In 1798 bo nras elected deputy to the 
influence in the ki^om uras a nullity; the people Council of Fite Hundred, and at oncoset off for Puns, 
bad never accepted him, and Hapoleon, by ^ving absolute He vras au ardent adherent of the constitution of 1798 
command to his various marshals, toddm bis brother ^e year IH.), and sympathized ratW vritU the Abb£ 
of aU real pow». Thrice the new king was compelled Si^hs than with the extreme party'. His abilities were 

to uV imm dl&QTlO. ftTkn IVAfi KUnf.lk Mt4lsAtc1f«« 41«A^ t»A MMAm ^ Y... ^1.1^ ^ 


rapnmation m tne city. For these acts ha has sometii 

he rejoined his broth^inP&SlSet^^Sj^k™ i aftc^ Lucien was elected president of tho 

Careful prVmtions were 

emperor at the Me of Air. and ^ 5“^ Bnimaire the principles of tho 

upto him his own mem a living power. OntbatdnytbS 

being acwpted, he sailed for AmSca wd Mtff n?« ““”8e of Locicn nlonc^prc- 

Philaddphia, at Poin^Breera, on the hanks of SfjS! SS took port in pre* 

wre. Here he lived for some yearn under the titla nt oowficheme of government, and was appointed 

0»mte de Survflben^ eadeamd JZ ^ Hoc® as minister of the interior, fiis Sm- 

giadous manners. After the j5ywrol£ *J®P®®t^'*o^oabted, but differences with his 

a long and eloquentleirfadSfe; 



ambassador to Spaia He 

visit in 1839' 'ST'i^ZT? ™ pai^ a second Icon's satisfa^n S)* ootircly to Kapo- 

J^y SisW 


See HAtOHBow T Napoleon bad an interviow^A , ti^o peace of 
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regency irere nnavailing, and soon after parting from liis 
brother on the 29th June, he left Fiance. Arrested at 
Torin he tras kept for three months in confinement before 
he was suffered to settle again at Borne. He passed the 
remainder of his life in Italy, surrounded bj his family and 
busily engaged in literaty and antiquarian labours. The 
grounds around Canino proTed unusually ri(di in gems and 
Etroscan curiosities, of which a valuable cabinet was fotmed. 
He died at Viterbo, 29th June 1840 Lucien was a man 
of high abilities, resolute to his purpose, and of great cour- 
age and presence of mind He was il^nghout his whole 
life a moderate or constitutioiml republican. As a literary 
man he enjoys considerable distinction, though his great 
epic, Clutrlemagne (2 vols. 4to, London, 1814), was a 
failure. His MSmoires, unfortunately, have not been com- 
pleted. He was twice married. By Us first wife he had 
two daughters; by his second, four daughters and four 
sons. Of the sons the eldest, Charles Lucien Jules Laurent 
(bom 1803, died 1857), prince of Canino, is distingnisbed 
as a naturalist, and takes rank along with Wilson and 
Audubon. In 1822 he married his cousin, Zenaide, daughter 
of Joseph Bonaparte, whom he joined in America. He 
remained there till 1828, and gained high reputation by his 
works on American ornithology. After his return to Italy 
he began the publication of a magnificent work, lanografia 
della Fauna Italusa, 3 vols., 1833-41. On his fathm^s 
death in 1840 he succeeded to the title, and in 1847 began 
to interest himself in politics. He was ordered to leave 
the Austrian territories for having introduced political 
matter into a scientific congress, and in 1848-49 he took 
part on the Badical side in the disturbances at Borne. 
Driven from that city by the arrival of French troops he 
landed at Marseilles, but received an order to quit French 
territory. Not haring paid any attention to this ho was 
seized and conducted under escort to Havre, whence he 
iros compelled to take ship for England. He returned once 
more to Paris, but did not again interfere in politics. Of 
the other sons of Lucien, Louis Lucien (bom in 1813) has 
distingnished himself as a philologist, and is known by his 
writings on the Basque language as well as on the didects 
of Italy and England; and Hexre Napoleon, commonly 
called Prince Heiro (bom 1815), has lived a troubled life 
of adventure in Italy, America, and France. In January 
1870 ho shot and mortally wounded the journalist Victor 
Noir, who had called upon him to arrange preliminaries 
for a duel with M. Paschal Grousset. ^Riis unfortunate 
affair did inconceivable harm to the Napoleonic cause. 
The prince was found not guilty, bat was ordered to 
indemnify the family of Noir. From that time he took 
up his residence in London 

IV Mabie A^'^'E Eusa, born at Ajaccio on the 3d 
January 1777. She married in 1797 Felix Bacciochi, 
captain of infantry, who was poor but of good famUy. Lj 
1805 Lucca and^lHombino were erected into a principality 
for her, and she gave such proofs of administrative ability 
as to be named the Semiramts of Lucca. After the fall of 
Napoleon she lived for some time at Bmim, and latterly at 
Santo Andrea near Trieste, where she died in 1820. 

V. Loyis, the father of Napoleon IIL, was bom at 
Ajaccio in 177S. He received the greater part of hfe 
military education at the school of Chalons, and accom- 
panied his brother throughout the famous Italian cam- 
paigirs. He distinguished himself in various encagement^ 
P-irticularly at the battle of Areola, hut manifested little 
enthusi.'ism for a nulitary career. He took i^art in the 
Eg 5 *ptian expedition, and was Mat lad: from Criro to 
ti’jMrt the state of afTurs and solicit reinforcements. In 
1802, wiUi the greatest reluctaacj. fv>r he was cnamoure.! 
of another, he 'vas prevailed on to ir.any Hortesse Bean- 
harnais. Jivc;)hir.cV daughter. The forced marriage proved j 


exccedin^y unhappy. After the consulate he became 
general, and in 1804 was raised to the dignity of prince. 
He was commissioned to organize the army of the north in 
1805, and performed his task to the complete mtisfaction 
of Napoleon. Soon afterwards the Statcs-gcncral of Holland 
sent a deputation to the emperor praying that one of his 
brothers might be made their king. Louis, who was 
selected for this dignity, consented with considerable 
reluctance, and was proclaimed on the 6th June 1 SOG. But 
when he had assumed the reins of government he manifcstid 
the warmest interest in his new subjects. He procured 
the withdrawal of the French troops from Holland, and 
formed a cabinet consistingalmost entirely of Dutch notablc«. 
The decree blockading the British Isles was cxtrenK-ly 
offensive to him in bis new jmsition, and he evaded it so 
far as possible. In 1807 the death of his cldc.«t son caused 
him to withdraw for a time to the south of France, and on 
his return Hortensc did not accompany him. The relations 
of the king with Napoleon were anything but satisfactory. 
The emperor complained of not receiving due as.>:i.<tanro 
from Holland, and in 1809 sent Bernadottc to take com- 
mand of the army in that country. At the meeting of the 
two brothers in December 1809 there was a bitter quarrel; 
and Louis, who felt that his country was looked on as 
merely a province of the empire, was detained os a pri.«oncr, 
while Holland was overrun with Frcndr troops. Before 
obtaining his release he was compelled to sign a new treaty 
with the emperor, which greatly curtailed his power. Mat- 
ters were not improved after lus return to Amstcnlnm, 
and, on the 1st July 1810 he abdicated at Ha.'irlcm in 
favour of his elder son Napoleon Louis. He then set 
out for Tdplitz, where he resided with the assumed title of 
Comte do St Iasu. His kingdom was soon united to the 
empire, and no attention was paid to the arrangemeut he 
bad made. After the Bnssian campaign he offered his 
services to his brother, and tried again, but in vain, to 
resume his power in Holland. In 1815 he in.^tituted pro- 
ceedings against bis wife to obtain from her the custody of 
his elder son, and gained his cause. He refused to t.akc 
any part in the Hundred Days, and settled in Borne, 
where be passed most of the rcinaindcr of his life. His 
wife was reunited to him, but the death of his elder son, 
in 1831, was a blow from which he never recovered. Tlic 
unfortunate attempts of Louis Najrolcon at Sirasiiurg and 
Boulogne also affected him deeply; and he in vain attempted 
to procure his son's liberation from the prison of Hnm. .After 
the escape of the prince his father c.arncstly desired to f e 
him, but passports for Italy could not be granted. TltO 
disappointment was too much for Louis, who was scired 
with apoplexy, and died on the 25th July IIi« 

remains were conveyed to Saint Lcn in l£i7.^ Louis vi* 
of a somewhat retiring and philosophic dbi't-sitir-n. inrlir.' 1 

A. — ^..11 1..JI 
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year, and is said to iiave studied at Finis under Al exande r 
of ]^es. This does not seem Teiy probable, but bo 
certainly studied under Aleacandet’s successor, Jobn of 
Soididle^ to ‘whose diair be succeeded in 1263. O^ee 
yean b^ore that period bis fame had gained for him 


fond of art, and Uberal In 1810 Ifapoleon, altbongh be 
had a great Section for her, banished her from court for 
her inaiiltm g beha'nonr to Maria Louisa. Yet she joined 
him in the Isle of Elba in 1814, and would fain have 

him in lus exile at St Hele na. She was yean oraore uibe j^eniai jua uuue uau gainca lor nun 
reconciled to her hnsband dtottiy before her dea& on 9th permission to read upon the <S!!»ton<»f, and in 1256 ho 
Jane 1825 Fanline was Napoleon’s faToniite sister. She received the degree of doctor. So high 'was his reputation 
iras extremdy beautiful, and her statue as Venus Victrix;, both for btiUtancy of intellect and purify of mind that, in 
fy Ganova, is a wdl-known work of ark the fbUowing year, he was elected general of his order. 

Vll hlABZE ANNONCzana Caboune, bora at Ajaccio at once set himi^ to work to introduce better discipline 

1782. In 1800 she was married to Murat; in 1806 she and his mild regulations succeeded in Rffa nting mud! 
became grand-duchess of Berg and of Cleves, and in 1808 good. He was an advocate of asceticisni, and upon 
queen of Naples Li 1815, after the flight of her hnsband, &e monastic life as tiie surest means of grace. Itis worthy 
she was compiled to leave the cadtal, and siurendered to of notice that his orders Boger ^con was 
the Austriana She was for a diort time imprisoned at from lecturing at Oxford, and compelled to put hiwmftl f 
Trieste and was thra permitted to reside at Haimbmg under thesurveilhnce of the order at Phris. Bonavonturn 
near yienna ae afterw^ obtained leave to take up was instrumental in proenring the dection of Grccorv X. 
her ab^e at Tnmte mth Mu. In 1838 she who rewarded him with the titles of carnal and bishon of 

obtam^ a pension f^fhe Ytrach Oovernmen^ but did Albano, and insisted on his presence at the great Gonndi 

raSSft meeting ho died. 

to tojM t fa Wla U. T«Ml hyliriw ModS ^ bi foimJfr omoriad to 
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‘contemplation or intellect 
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and in intense absorUng love ; but it cannot be entirdy 
reached in this life, and remains as a hope for fnturiiy. 
The mind in contemplating God has £hree distinct aspects, 
stages, or grades, — the senses, giving empirical knowledge 
of what is without and discerning the traces {yestigia) of 
the divine in the .world ; the reason, which examines the 
soul itself, the image of the divine Being; and lastly, pure 
intdlect {intelUgentia) which, in a transcendent act, grasps 
the Being of the divine cause.' To these three correspond 
the three kinds of theology , — theologia symboliatj ihedogia 
propria, and thedogia mysliai. Each stage is subdivided, 
for in contemplating Ihe outer world we may use the senses 
or the imagination ; we may rise to a knowledge of God 
per vestigia or in ve^igHs. In the first case the ^ee great 
properties of physical bodies — ^weight, number, measure, — 
in the second the division of created things into the dasses 
of those that have merely physical existence, those that have 
Hfe, and those that have thought^ irresistibly lead us to 
conclude the power, wisdom, and goodness of the Triune 
God. So in the second si^e, we may ascend to the 
knowledge of God, per tmo^inem, by reason, or in imagine, 
by the pure understanding {yntelleeta^ ; in the one case 
the triple division — memory, understanding, and will, — in 
the other the Christian virtues — ^faith, hope, and charity — 
leading again to the conception of a Triiiity of divine 
qualities — eternity, truth, and goodness. In the last stage 
we have first inUlligetitia, pure intellect, contemplating the 
essential being of God, and finding itself compelled by 
necessity of thought to hold absolute being as the first 
notion, for non-being cannot be conceived apart from being, 
of which it is but the privation. To this notion of absolnte 
being, which is perfect and the greatest of ah, objective 
existence must be ascribed. In its last and highest form 
of activity the mind rests in the contemplation of the 
infinite goodness of God, which is apprehended by means 
of the highest faculty, the apex mentis, or sgnderesis. 
This spark of the divine illumination is common to all 
forms of mysticism, but Bonaventura adds to it peculiarly' 
Christian elements. The complete yidding up of mind 
and heart to Gk>d is unattainable without divine grace, 
and nothing renders us so fit to receive this gift as the 
meditative and ascetic life of the cloister. The monastic 
life is the best means of graca 

Bonaventura, however, is not merely a meditative thinker, 
whose works may form good manuals of devotion ; he is a 
dogmatic theologian of high rank, and on all the disputed 
questions of scholastic thought, such as universals, matter, 
&e principle of individualism, or the intelleetus agens, he 
^ves wei^ly and well-reasoned derisions. He agrees with 
Albert in regarding theology as a practical srience j its 
truths, .according to his view, are peculiarly adapted to 
influence the affections. He discusses very caref^y the 
natare and meaning of the divine attributes; considers 
universals to be the ideal forms pre'Oxisting in the divine 
mind according to which things were shaped; holds 
matter to be pure potentiality which receives individual 
being and determinateness from the formative power of 
God, acting according to the ideas ; and finally maintains 
that the intelleetiu agens has no separate existence. * On 
these and on many other points of scholastic philosophy 
.the Seraphic Doctor exhibits a co mb i nati on of snbtiltyand 
moderation which makes his'works peculiarly valuable. 

Editions of Bonaventnn’s works ore nmnerons. The most com- 
plete early edition was that in 7 vols. fo., Rome, 1588-96. They 
nave also been published at Lpns, 7 vols., 1668, and at Venice, 14 
yols., 1751, sm. The best edition m that by A. G. Peltier, b4;an 
in 1863. Of detached works the editions and translations ore veiy 
nnmerons. The following are perhaps the most important: — 
BretUoguimn tt Itinemrium Jfentis ad Dtum, cd. Hefue, 3d e^, 
1862 ; Thtalogit Strajihique, exlniiU tt traduitedeseeuvresde St B., 
^ Alix, 2 vols., 1853^6. For Bonaventnra's plulosophy, see 
Sdmann, Hantean, Stockl ; tiie works on the history of mystidsm by 
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Schmid, GSrres, Helfferich, 17oack, and Fieger ; and Ozanam, JDante 
et laJPhaXasadae CaihxdigjM ecu XUJ^t S&tde. There are two mono- 
graphs on him, — Maigeiie (A. de), Bexa sur la pMlosqpTvU de St 
BonaveiUure, l^S, and HoUenbeiw, StudienzuBonatentwm,l'Si2. 
Notices of his life are given in the Yenice edition, and in tiiat of 
Pdtier ; also in the Sistoire LitL de laFnmat, voL xix- (R, aD.) 

BONDU, a kingdom of ’Western Africa lying to the W. 
of Bambouk, from which it is separated by the Biver 
Ealeme^ between 14“ and 15“ N. lat, and 12“ and 13“ W. 
long. The conntry is an elevated plateau, with bills in the 
southern and central parts. These are generally unproduc- 
tive and covered with stunted wood; but the lower 
country is fertile, and finely clothed with the baobab, the 
tamarind, and various valuable fruit-trees. It is traversed 
by beds of torrents, whidi flow rapidly during the rains, 
bnt are empty in the dry season. Cultivation, though it 
extends over only a comparatively small proportion of the 
whole surface, is carried on with a measure of activity. 
The products consist of grain (four species), ric^ cotton, 
indigo, water-melons, cucumbers, tobacco, and fruite. The 
workmen in the different parts display considerable 
dexterity, though they employ very mde and defective 
tools. 7110 people consist chiefly of Fonlohs, though the 
country is mnch frequented by Mandingoes and SerawooUies 
for purposes of trade. The erqtorts consist of provisions 
and cotton doth manufactured in the conntry, and slaves 
and salt are imported. The caravans, bringing the former 
from the interior to the coasts pass usnaUy through Bondu. 
The religion and laws of t^ country are Mahometan, 
though the precepts of that faith are not very rigorously 
observed, ^ere are sriiools, however, in every town, 
where the Koran and the reading and writing of Arabic are 
taught; but the scholar is treated as the menial servant 
of &e teacher. The king is nearly absolnte, and commands 
a considerable body of troops, who are mnch employed in 
predatory expeditions, riiiefly for the purpose of colleeting 
slaves. His revenues are derived from a tenth part of 
the produce of the land, and of the salt imported, as also 
from duties on goods passing through Ms territories, 
with numerous presents expected or extorted. Park, who 
was the first European traveller to visit the countiy, 
experienced to his cost the raparily of the reigning prince, 
being obliged to give up even the coat which he wore. 
The royal residence was then at Eatteconda ; but when 
Major Gray visited Bondu it had been removed to Bulibani, 
a smalltown, with about 3000 of a population, surrounded 
by a strong day walk The population of the whole 
country is estimated at 1,500,000. 

BONE, Boka, Boukah, Beled-eTtA’iiEB {five town of 
jvjubes), or Akkaba, a fortified town and seaport of Algeria, 
in the province of ^nstantin^ 85 miles N.K of the city 
of that name, on a bay of the same name at the mouth 
of the Seybonse, in lat. 36“ 54' N. and long. 7“ 47' R 
The town is surroxmded with a modern rampart erected 
outside of the old Arab wall, the compass of which was 
found too small for its growtK In other respects also it 
has been greatly Europeanized; much of the old town has 
been demolished and the ground occupied ly new buildings, 
l^e streets are wide and well laid out, but in some instances 
are very steep, owing to the formation of the ground. All 
the or^aiy conveniences of a flonrishing French city are 
met with, — bazaars, markets, coffee-houses, hotels, reading- 
rooms, a bank, a theatre, barracks, hospitals, an orphan 
asylum, and schools of varions kinds, lliere is also a 
cathedral dedicated to St Augustine, as well as other Boman 
Qitholic churches, a nunnery for sisters of merqr, handsonie 
mosques, a synagogue, and a Protestant church. Bone is 
an important seat of the coral fishery, and carries on a con- 
siderable trade, the exports consisting chiefly of iron and 
lead ore, corn, coral, cattle and sheep, olive oil, salt fish, 
and tobacco. The manufactures comprise native garments. 
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tapesfeiy, leather, and saddles, and of late its soap has come 
into repute. In 1872 there entered the port 4ol Vrench 
7 e 8 sds,mthatonxiageof 187,415 tons, and 506 foteignships 
with a tonnage of 40,822. The anchorage was long insecure ; 
but about 1870 a harbour, riith an area of 195 acres, was 
eonstmeted by means of two breakwaters, and an inner 
tnsin, surrounded with masonry quays, and having an 
extent of nearly 25 acres. The marshes at the mouth of 
the river have also been drained by a system of canals, to 
the great improvement of the sanitary condition of the 
town, which has the farther advantage of an abundant 
supply of water obtained from the neighbouring hilk 
There are cork-woods and marble-quarries in the vicinity, 
and varions other resonices of the sarcoundiag country are 
heiiig rapidly developed. The woods, however, suffered 
severely from a conflj^tion in 1873 ; and it will he many 
years before the production of cork can become as extensive 
as before, The port will be rendered still more important 
ly the railway in course of consiructiou to various inland 
towns. Bhne is identified with the ancient Aphrodisium, 
the seaport of Sippo S^iiu or tflAo, bat it derives its 
name from the latter city, the ruins of which, cor^t- 
ing piincipdly of large dsterns, and part of the Soman 
walls, are still to he found about a mile to the « onth of the 
town. Hippo, the bishopric of Angnstine, was bnrat by 
the Van^ iu 430, pastiatty restored by Belisarins, and 
again sacked by the Arabs in the 7th cantoiy. The latter 
conquerors the dty of Bona, or Annaba, which has 
sinw pass- through many vicissitudes. IVom the 
begmmng of -e 14th to the middle of the 15th centurr it 
^ It^ns and Spaniards, and in the I6th 
iLTi? tme by Charles V., who strengthened 
originally built in 1300. iSm tS 
aoTOintion the Reach Cempagnie 
“ very active trade with thepVrt 
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I of his native city of Perugia. All his life (the dates of 
I whirii, are not qtd^e cer^n) wos^ spent in honourable 
, employment by the civic and xtdigioua bodies ot Perugia 
I and neighbouring towns. 

BONGO, a people of Centml Africa, who inhabit the 
country lying between C” and 8° N. lot, and 27° and 29° 
K long., which is watered by five important tributaries of 
the Bahr-el-Ghazel. The Bongo are a btachyccphaloue 
race of medium beij^t^ with a red-brown complexion nnd 
block hair. The grain most largely cultivated by them is 
801 — turn; but they obtain a considerable part of their 
food from the fruits, tubers, and fungi with which the 
country naturally abounds They also cat every living 
creature— bird, beast, and reptile — except the dog. To^cco 
is universally cultivated and smoked. They hare no cotton 
or flax, and go for the most part with no more ciothing 
than an ornamental girdle about the loins. TIic domestic 
animals are goats, dog^ and poultiy ; sheep and ealtlo are 
mce.^ Inn is abundant, and the people smelt and work 
it with great skill; it forms the only currency of the 
country, and is extensively employed for all kinds of useful 
and ornamental purposes. Their spears, knives, rings, and 
otMr ancles are frequently fashioned with great artistic 

elaboration. They have a variety of musical instruments, 

drams, rtnng—instrnments, nnd horns, —in the practice of 
which they take great delight; and they indulge in a i-ocal 
remtafare which seems intended to imitate a succession of 

ft ■““«**“* generally by purchase ; and 

a man is allowed to acquire three wives, but not more. 
Aftw maningc the women extend the under lip by the 
insertion of a pe^ of wood or bone, which is sradimliv 
increased. Tattooing is partially practised. Thetmethod 
of sep—tnro resembles that of the Perarians tha eam«< 

^0 th^'S? “ ^ l^ition with the knees drawn 

np to the chin ; and their tombs nre fraquently ornamented 

musical, and abounds in the j language u> 

of concrete term feviv rich Z?*? 

rimple. i Bongo L now « 


than had 

iu eighty.fivQ poitrmts of the tima these 

of ffiffmnt sizS & w ^ >1“ EliSibeth, 

admired, Theywere dien^ 8 imhes, are most 

de^ whicn,ok ‘^to’his 

Amdne after Titian, paintiri an a 

P»«e of 2200 ^ '»onght the great 

lopuS^U painter, whose 
fflMtremrkflbleciSunstaScS^^^ One of the 

mwuln IS the andden Sc- w » the 



Y 9fUV UUm\ 

exceeds 100,000. 

Cfeleb^*itretSi^S£n” » the island of 

gwat bay of the rame of a 

of the island to the dimfw’ south side 


nan province, Whi-l, r school of tha 

hut which, in thepSo?3%f and the i 

L j /lowers, came into tiie mf. and some of ^ 

had been used to overlook Criticism 

of the hfa of r - ®*ts®t works are a rhe 

of St Louis oj TmilonseifS ® “ W, 

’“‘“•sommnnalpalac^ 


itoi Vv vrenerai van 6o-» ^ 7 «*i*wiiwon in 

ont the war of Iggg l “ot very ajcccssful; 

^wation for the iavadera satisfactory 

are one of the mS 

fte E-tcn, AxchipeIngo®®®ii’^'^^ of tho peoples of 


i™' ouhe hlacasiir8,'’and wZ If *?®SQage alUed to 
« Im been studied and {LT« * sunilar charaetera. 

B^sgBareindusWoiBrnd Society. The 

more ertensivrfv Practise agricul- 

only for their own use, but also 



33 


B 0 N— B O N 


for export. They likewise carry on a considerable traffic 
in the mineral and Tegetable productions of their country, 
Bucb as gold dust, tortoise-sh^, pearls, nutmegs, camphor, 
aud Tatious mefficinal preparations. Their towns are 
regularly built, and they have schools of their own. The 
ting is dected generally for life, and always from their 
own number, by the diiefs of the eight petty states that 
compose the confederation, and he cannot decide upon any 
pubUc measure without their consent. In some of the 
states the office of chief is hereditary; in others any 
member of the privileged classes may aspire to the dignity, 
and it not unfrequently happens that the state comes to be 
goremed by a woman. The capital, also called Boni, is 
situated on the coast in 4** 37' S. lat. and 120° 30' £. long., 
and is the residence of the ting. Various Dutch settlements 
have been formed round the bay. Of the history of Boni 
not much is known. According to Temminck, it first 
acquired importance in the year 1666, when the rajah 
Falakkah, whose &ther and grandfather had been murdered 
by the family of Hassan, the tyrant of Sumatra, made 
common cause with the Dutch against that despot. hVom 
that date till the banning of the present century the 
Dutch influence in the kingdom remained undisputed. In 
1814, however, Boni fell into the hands of the British, 

' who retained it for two years ; but by the European treaties 
concluded on the downfall of Napoleon it reverted to its 
original colonizers. See Celebes. 

BONIFACE, Si, the Apostle of Germany, whose real 
name was Winfrid, was born at Crediton in Devonshire, in 
68U. B[e was of good family, and it was somewhat against 
his father’s wishes that he devoted himself at an early age 
to the monastic life. He received his theological train*' 
ing in the convents of Exeter and Nutcell, and at the 
age of thirty became a priest. In 715 he set out on a 
missionary' expedition to Friesland, but his efforts were 
frustrated by the war then being carried on between Charles 
hlartel and Hadbod, king of the Frisians. Despite the 
wishes of his brethren, who desired to make him their abbot, 
he again set out in 718, visited Rome, and was commissioned 
by Gregory IL to preach to the pagans of Germany. For 
five years he laboured in Thuringia, Hessia, and Friesland, 
and then returned to Rome to report his success. He again 
set out for Germany, and, armed with full powers from the 
'Pope, baptized thousands of the heathen, and brought back 
to the Church of Rome many Christians who had in a 
measure separated themselves from the fold. After another 
visit to Rome in 738 he proceeded to Bavaria, and founded 
there the bishoprics of Salzburg, Regensburg (Ratisbon), 
Freisingen, and Passau. He then resumed his labours in 
Germany, where he erected the districts of 'Wurzburg, 
Erfi^, and Burburg into bifiioprics. He also oiganized 
provincial synods in the Fiank^ Churdi, and obtained 
grwt influence over the king, Pepin, whom he crowned at 
Soissons. Boniface had been created a bishop Gregory 
H., and after the deposition of the bishop of hloinz in 7 45, 
that bishopric was converted into a metropolis and conferred 
upon hiin, innch a^inst his own inclinations. He had 
never relinquished his hope of converting the Frisians, and 
in 755 he set out with a small retinue for Friesland. He 
baptized a great number, and summoned a general meeting 
for confirmation at a place not far from Dokkum, between 
Franeker and Groningen. Instead of his converts, however, 
there appeared a mob of armed pagans, who fell upon the 
aged archbishop and slew him. &s remains were finally 
deposited in the famous abbey of Fulda, founded by 
himsdf. 

The epistles of Boniface hare been pnhlishcd by Seiiarins. 1G05, 
and by \Vurdtwcin, 1790 ; lus works oy Giles, 2’vols., 1842. On 
his life and labonis see LSffler, Bmifadus, 1812 ; Seitcr, Boni/aeitts, 
1845; Bettbexg, Kirehtngcschiehtc Deutsdilands, L; Xeandcr, 
Gkvrek Eis’-orif, Bohn's tiansl., vol. v. 


BONIFACE, the name of nine popes. 

Bokiface L, bi^op of Rome from 418 to 422, was a 
contemporary of St Augustine, who dedicated to him eome 
of bis works. 

Boniface II., 530-532, was by birth a Goth, and owed 
his dection to the influence of the Gothic king. He had 
for some time an anti-pope, Dioscurus. 

Bokiface m., 15tii February to 12th November 606, 
obtained from Phocas recognition of the headship of the 
Church at Rome. 

Boniface IV., 608-615, received from Phocas the 
Pantheon at Rome, whidi was converted into a Christian 
church. 

Boniface V.,. 619-625, did much for the Christianizing 
of England. 

Boniface VI. was dected in April 897, and died fifteen 
days afterwards. 

Boniface VII., who attained the Papal chair in 974, 
is sometimes styled an anti-pope. He is supposed to have 
put his predecessor, Benedict '\H., to deatL A popular 
tumult compelled him to flee to Constantinople ; but he 
carried with him vast treasure, and in 984 he returned and 
removed, by murder, John XIV., who had been elected 
in his room. He di^ in 985 or 986. 

Boniface VIIL, Benedict Cajetan, a man of great 
ability, was dected in 1294, Celestine ‘NT. having been per- 
suaded to resign. He meddled incessantly in foreign 
affairs, and put forward the strongest claims to temporal 
as well as spiritual supremacy. His bitterest quarrels 
were with the emperor, with the powerful family of the 
Colonnos, and with Philip the Fair of France, whom 
he excommunicated in 1303. He was about to lay dl 
France under an interdict when he was seized at Agnani 
by a party of horsemen under Nogaret, an agent of Ptilip, 
and Sciarra Colonna. After three days’ captivity he was 
rescued by the town’s people, but the agitation he had 
undergone caused his death soon after, on the 11th 
October 1303. In 1300 Boniface instituted the jubilees, 
which afterwards became such a source of profit and 
of scandal to the church. 

BoNiFACiE IX. was elected in 1390 and died in 1404. 
During his time the so-called Clement V. continued to 
hold state as pope in Avignon. 

BONIFACIO, a town at the southern extremity of 
Corsica, in the arrondissement of Sarten^ near the strait 
to whicih it gives its name. It is one of the most pictur- 
esque and interesting places in the island, its white houses 
bring built on the top of a white calcareous rock that can 
only be reached on foot or on horseback. It is well fortified, 
has a secure harbour, carries on some trade, and has coral 
fisheries. The rock is hollowed out into vast caves that 
stretch below the town. Bonifacio was founded in 833 
by the Tuscan Marquis whose name it bears, as a defence 
against the Saracen pirates. At the end of the 11th 
century it became subject to Pisa, and hi 1195 was taken 
by the Genoese, whose influence continues to affect the 
c^^racter of tHo population to this day. In 1421 it 
heroically withstood a protracted siege by Alpbonso of 
Aragon ; but in 1553 it fell into the hands of the Franco- 
Turldsh army. Population in 1872, 3402. (Sec Gre- 
gorovius’s Corsica, voL iL; Lear, Joum. in Corsica, 
p. 62.) 

BONN, the chief town of a circle of Rhenish Prussia, 
situated on the left bank of the Rhine, about IG miles by 
rail S.S.E. of Cologne. The central part is mostly com- 
posed of very narrow streets, but the outskirts contain 
numerous fine buildings, and the general apjicaraucc from 
the river is rather attractive. There are five Roman 
Catholic and two Protestant churches, the most important 
of which is the Minster or St Cassius, an old builffing in 

IV. - s 
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theTtansitian style, samounted by five tovreis. The tovm 
also possesses a “BathhaaB,” of modern erection, a coaxt’ 
bonse^ a hospital, a gymnasiam, and a theatre. By far the 
finest of its bnildiuga, however, is its famons aniveisity, 
which occupies the larger part of the southern frontage 
of the town. The present establishment only dates from 
1818, and owes its esistence to the Mng of Prussia; but 
ns early as 1786 the academy whidb £id been fbnndbd 
about nine years before was raised by iurchbishop 
Maxinultan Frederick of Cologne to the rank of a aai- 
versify, and continned to exercise its functions till 1794, 
when it was dissolved by the last elector. The building 
now occupied was originally tbe dectoTal palace, con- 
structed about 1717 out of the materials of the old 
fortifitttions. It was remodelled after the town came into 
Prnssian possession. There are five faculties in the 
nniversity— *a legid, a medical, and a philosophic, and 
of ^ Catholic and another of Protestant theology ; in 
18/3 It was attended by 752 students, ranking as 
righth among the German universities. Tbe library nnm- 
bns upwards of 200,000 volumes ; and the antiquarian 
museum contains a valuable collection of Boman rdics 
diseovcted in the t^hbourhood. A separate building for 
Mstomical aerations is sitnated in the extensive garden 
to the south of the nniversity; and an academy of 
agnciuture, with a natural history museum and botanic 
^rfen is established in thepslace of demensruhe 
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was the natural son of Sir John Savage of Cliftua in the 
same county. Strype in his MemoriaU of Cranmer, how- 
ever, says he was positively assured that Bonner was the 
leg timate ofispting of a poor man, who lived in a cottage 
long afterwards known as Boner’s place. About 1512 he 
entered as a student of Broadgate Hall (now Pembroke 
Gollege), Oxford; and in 1519. he was admitted as bachelor 
of the canon and of the civil law. Having been admitted 
into orders, he obtained some preferment in the diocese of 
'Worcester. In 1525 he took bis degree os doctor, and 
attracted the notice and patronage of IVolsey. Bonner 
was with the cardinal at C&wood when he was arrested on 
charge of high treason. After the deatii of 'Wolsey he 
adopted Lutheran sentiments, and insmuated himao lf 
tixe favour of Henry VIIL, who made him one of his 
dmplains, and emph^'ed him in soTcral embasaioy abroad. 
In 1532 he was smt to Borne with Sir Edward Came, to 
answer for the king, who had been dted to appear in 
person or ty prosy in regard to the divorce of Queen 
Catharine. In 1533, being again de^tched to Pope 
Clement VIL, then at Marseilles, to intimate Heniy’s 
appeal to a Inturo general council from the sentence pro- 
nounced against his divorce, ho threatened the Pope with 
so much resolntion, that his holiness talked of having him 
burned alive or thrown into a cauldron of melted lead. 
Clement did not foresee that the man whom ho had thus 
menj^ with the flames was destined to burn heretics 
m En^d m support of the very faith which, under 
aeary, he had lent Jus aid to overthrow. In 1538, heinc 
thm amb^ador at the court of Ranee, he was nondnated 
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a preface in Gardener’s treatise 2>e Vera Obedientia, and 
several homilies. 

BONKET, Chables, an eminent uaturalLst and philo- 
sophical \niter, was born at Geneva on the 13th March 
1720. The Bonnets, a Erench family whom the religions 
persecution in the IGth century had driven into Switzer- 
land, were accustomed to fill important posts in the 
Genevese Government; and young Charles Bonnet was 
expected to qualify hhnself to make use of the family 
infiuence by becoming a lawyer. But dry legal technical- 
ities proved to be auything but attractive to his rich aud 
imaginative mind, all the more that he found in the study 
of nature an emfdqyment which was not also a task. He 
made law his profession, but he never seems to have per- 
mitted it to interfere seriously with his favourite pursuits. 
The account of the ant-lion in Fluche's SpeOade de la 
Kature, which he chanced to read in his sixteenth year, 
turned his attention in particular to the wonders of insect 
life. He procured B4aumur’s work on insects, and with 
the help of live specimens succeeded, after minute and 
patient investigation, in adding many observations to those 
of Biaumur and Flucihe. The result of two years’ labour 
he made known to BSaumur, who was naturally not a Uttle 
surprised to find so much sagacity and power of researdi in 
a youth of dghteen. In 1740 Bonnet communicated to 
the Academy of Sciences a paper containing a series of 
e:qieriments establishing what is now termed partheno- 
genesis in aphides or tree-lice, which obtained for him the 
honour of being admitted a corresponding member of the 
academy. In 1741 he instituted a set of experiments 
respecting the reproduction of worms by fission ; and in 
the following year he discovered that the respiration of 
caterpillars and butterflies is performed by pores, to which 
the name of stigmata has since been given. Jn 1743 he 
was admitted a fellow of the Boyal Society ; and in the 
same year he became a doctor of laws, — ^his last act. in 
connection with a profession which had ever been distasteful 
to'him. His first published work appeared in 1 745, entitled 
TraiU d’Jnsectologie, in which were collected his various 
discoveries regarding insects, along with a preface on the 
development of germs and the scale of organized beings. 
Botany, particu^ly the leaves of plants, next attracted the 
attention of Bonnet; and after several years of Hili gant. 
study, rendered irksome by the increasing weakness of his 
eyesi^t, he published, in 1754 one of the most original 
and mterestii^ of Ms work^ TraitS de Tvsage des fmilles; 
in wMch among other things lie advances many considera- 
tions tending to show that plants are endowed with powers 
of sensation and discernment. But Bonnetis ^esight, wMch 
threatened to fail altogether, now caused Mm to turn his 
thoughts from investigation to speculation. In 1754 his 
Es^ide PsgeJiologie was published anonymously in London. 
This was followed in 1760 by the Essai analytique surles 
faculty de P&me, in which he devdops Ms views regarding 
.the physiological conditions of mental activity. He returned 
to physical^scienc^ but to the speculative side of it, in his 
Considerations sur les eotps organisSs, Amsterdam, 1762. 
The principal objects of this work were to give, in an 
abridged form, all the most interesting and wdl-ascertained 
facts respecting the origin, devebpment, and reproduction 
of organued bodies, to refute the theory of epigenesis, and 
to ei^lain and defend the doctrine of pre-esistent germs. 
Xn his Contemplation de laKatwe, wMch next appeared 
(1764-5), one of his most popular and delightful works, he 
sets forth, in eloquent language, the theory that all the 
beings in nature form a gradual scale rising from lowest to 
highest, without any break in its continuity. His last 
important work is entitled Palingenesie PhilosopMque, 
(Geneva, 1769) ; in it he treats of the past and future of 
living beings, and supports the idea of the survival of all 
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animals, and the perfecting of their faculties in a future 
state. Bonnet’s hie was singularly uneventfuL He seems 
never to have passed beyond ^e limits of his native 
country; nor does he appear to have taken any part in 
public affairs except for the comparatively fliort period 
between 1752 to 1768, during wMch he was a member of 
the council of the repubhe. The last twenly-five years of 
his life he spent in the country, simple and regular in his 
mode of lif^ easy in his circumstances, and happy in a 
small circle of friends. His wife, whom he married in 
1756, was a lady of the family of De la Bive. They had 
no ddldren, but Madame Bonnet’s nephew, the celebrated 
De Saussure, was brought up as their son. Bonnet died, 
after a long and painful illness, on the 20th May 1793. 

The ou&nes of Bonnetis plulosopMcal system may be 
set forth in a few sentences. Man, accorcQng to biin^ is 
a mixed being, composed of two distinct substances, — 
mind and body, — ^the one immaterial and the other matc- 
tiaL In what manner the two are connected we do not 
know, but of this at least we are certain, that bodily 
activity is a necessary condition of thought. All knowledge 
originates in sensations ; sensations themselves follow (but 
whether as physical effects or merely as seqnents Bonnet 
will not say) vibrations in the various nerves appropriate 
to each ; and lastly, the nerves are made to vibrate by the 
action of outward objects upon them. A nerve once set in 
motion by a particular object contracts a certain tendency 
to reproduce that motion; so that when it a second time 
receives an imjiression from the same object it vibrates 
Mth less resistance. It is the sensation accompanying this 
increased fiexibility in tiie nerve that is, according to 
Bonnet, the condition of memory. When refiection — ^that is, 
the active as distinguished from the merely passive element 
in mind — ^is applied to the acquisition and combination of 
sensations, those abstract ideas are formed wMch are usually 
placed in opposition to sensations, but wMch are thus, no 
matter how refined they may appear, sensations in combina- 
tion only. That wMch puts the mind into activity is pleasure 
or pain ; happiness is the end of human existence. Bonnet's 
metaphysical theory is based on two principles borrowedfrom 
Leibnitz, — first, that there are not successive acts of creation, 
but that the universe is completed by the original act of the 
divine will, and thereafter moves on by its own inherent 
force ; and, secondly, that there is no gap in the continuity 
of exbtence. The divine Being, accot^g to Bonnet^ otigi- 
nMly created a multitude of germs in a graduated scale, 
eacdi with an inherent power of sdf-devclopment. At every 
successive step in the progress of the globe, these germs, 
or what has been developed in their/plac^ advance nearer 
to perfection ; if some advanced and others did not there 
would be a gap in the continuity of the chain. Thus not 
man only but all other forms of existence are immortal. 
Hor is it man’s mind merely ; his body also will pass into 
the Mgher stage, not, indeed, the body he now possesses, but 
a finer one of wMtii the germ at present exists within Mm. 
This is equally true of the other animals, who also possess a 
germ that will develop itself in the next stage ; and every 
individual begins each successive stage with that amount of 
perfection and of knowledge wMch he had when he left the 
previous stage. It is impossible, however, to reach absolute 
perfection, because the (Stance is infinite. It is difficult 
to reconcile this last proposition with the law of continuify, 
if that law is to be accepted, as Bonnet seems to accept it, 
os on absolute principle of the universe, embracing all exist- 
ence divine and created, for surely the interval between 
the divine Being and the Mghest created being, instantly 
lessening though it be, is a break in the continuity of the 
chain. It is also difficult to understand whether the con- 
stant advance to perfection is performed by cvciy individual 
i on Ms own account, or only by each race of lyings as a 



vhftle. Is b man vkoii he dies at once translated to the 
i»'st sta^o, or must he wait until the time comes when the 
;> ivanci<»icnt of the whole human race takes place, before 
li-V at anj rate consciouslv, realizes the new s^ef There 
S'vnii, in fact, to be two dhtinct but somewhat analosons 
d<Ktrine5,— that of the coiistantl}’ increasing advancement 
of the imiiridual in future stages of existence^ and tiiat of 
the con^tactly increasing advancement of the race as a whole 
according to the successive evolutions of the globe. 

Ronnet's complete works appeared at lifeufehatd in 
1770-1783, partly revised 1^ himself. An English trans- 
lation Ilf certain portions of the Palinginitu Phitotophiqw 
vas published in 1787, under the title, Phtlosopkteal mid 
Critiml InguiriaeoiKtnting Chridianitg. (Sec A. Lemoinei, 
Charltt Uamtl, Paris, 1850 ; and the Due dc Oamman’s 
Charles Bmntl, philosophe et naiuraligte, Paris, 1859.) 

jBOXXEVAL, Cuvsn Asxkksotjs, CiotiTE a cele- 
brated French adventurer, known also os Achmet Pasha, 
was the descendant of on old family of Limousin. He was 
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prisoned for tw'O years at Grolde. On his liberation he 
returned to his priory. In 1530, when travelling in the 
service of the republic, he was unfortunate enough to fall 
into the hands of robbers, who delivered him over once 
more to the duke of Savoy. His imprisonment in the 
of Chillon, which has been celebrated in Byron’s 
poem, laked till 1536, when he was liberated by the com- 
bined force of the Bernese and Genevese. On. his return 
to Geneva, which had now completely emancipated itself, 
he reemved the honours and rewards that were due to Ids 
patriotism, being made a member of the Council of Two 
Hundred, and endowed with a pension. He died about 
1570, the precise date being uncertain. Bonnivard was 
the author of a history of Geneva, and left his boo^ and 
manuscripts to the town. 

BOHPLAETD, Aiu]^ Erencih traveller and botanist 
was bom at Eo(didle, August 22, 1773. After serving as 
a surgeon in the French navy and studying under Oorvisart 
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he found that the mournAil duty awaited him of nursing 
his father in his last illness. Immediately after his father’s 
death he again left home, and spent a considerable time 
in Italy, travelling as far south as Naples. Time and ex- 
perience had done much to alter the character of Bon- 
stetten since the days of his wild theorizings at Geneva. 
No longer a Republican, but still a Liberal, he was daily 
recognizing with greater dearness that the watchwords (tf 
revolution meant anything but law and order. On re- 
turning to Bern he became a member of the avoyer’s 
council, and soon after was appointed magistrate at Ges- 
senay. Thence he was removed in 1787 to Nyon in the 
Fays de Vand, a place attractive to him from its proximity 
to the intellectual life and society of Geneva and Lausanne, 

, but in other respects unsuitable ;* for the Fays de Yaud, as 
wdl from its nearness to France and to Geneva, as from 
the weight of the Bernese yoke, was nearly ripe for revolt^ 
and Bonstetten was, as a ma^trate, tmst^ neither by his 
revolutionary friends and former alUes, nor by his fdlow- 
rulers-in the government of Bern. He firmly declared 
that he should stand by his order, a declaration that was 
not without good effects; but in 1792, when Geneva 
was threatened by the army of the Convention, he took 
certain steps to avert the danger, whidi, as he had not 
received a military training, were not very jndidous. 
This increased the suspicion which the Bernese Government 
Mt towards him ; and, in consequence, he was permitted 
to exchange his office for one on the ^cino, where he re- 
mained until 1797, when political troubles and the French 
armies compelled him to leave his native country. At the 
solicitation of liladame Briin he at first repaired to Copen- 
hagen, but he finally determined to settle at Geneva, which 
proved to be his home for the rest of his life. There, 
as of old, he eqjoyed the society of many distinguished 
persons; but if this last half of his life is the most bril- 
liant, it is also the least eventful He died in February 
1832. 

As a writer Bonstetten cannot be said to occupy a very 
high place. His works, indeed, show a great power of 
observation, and an extensive insight into human character ; 
but as a psychologist he is deficient in method, exactness, 
and depth ; and bis style, like his thought, wants point and 
clearness. In psychology he occupies an eclectic position, 
and urges the necessity of making use of internal observa- 
tion in the study of mind. It is, however, in his social 
character, as a conversationalist, and as the friend, often 
the intimate companion, of many of the leaders of thought 
and action during his long lif^ that Bonstetten will be 
best remembe]^. The following are the titles of his chief 
works : — Seeherches sur la nature et les loie de Vimagina- 
tion, 1807 ; Etudes dPhxmme, ok Recherches mr les facultes 
de sentir et de penser, 1821 ; Sur V6ducation nationale, 
1802 ; Pensies sur divers lAJets de bien public, 1815 ; 
L’Ho mme d u Midi et Vffomme du Jford, 181 A 

BONVIOINO, ALEssA2n)RO. See Mobetio. 

BOOK, the common name for any literary production 
of bulk, now applied particularly to a printed composition 
forming a volume. The name is also used for the literary 
divisions of a work. 

Wachter, with some other writers, derives the word from 
the same root as the German biegen, to bend, as the latin 
rolumen comes from volvere. But the more common ety- 
mology makes the tree the parent of the book, and refers 
the origin of the latter (Angl. Sax., boe; Germ., Buck; 
Dutch, bock) to writing on the bark of the beech tree 
(Angl Sax., boe ; Germ., Buche ; Icel, bet/ke ; Dutch, 6 cm1v), 
or perhaps on beach boards. Analogy supports this deriva- 
tion. The bybles of the Greeks — ^whence their name for a 
book — ^refers to the Egyptian papyrus itself, and the Latin 
liber to the pellicle which enclosed its stalk. The codex of 
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the Romans meant at first the trunk of a tree ; and the 
leaves of a book indicate a similar origin. 

The earliest writings were purely monumental, and 
accordingly those materials were chosen which were suj)- 
posed to last tiic longest. The same idea of perpetuity 
which in architecture found its most striking exposition 
in the pyramids was repeated, in the case of literaiy 
records, in the two columns mentioned by Josephus, the 
one of stone and the other of brick, on which the children 
of Seth wrote their inventions and astronomical discoveries: 
in the pillars in Crete on which, according to Porphyry, the 
ceremonies of the Corybantes were inscribed ; in the le^en 
tablets containing the works of Hesiod, deposited in the 
temple of the Muses,' in Boeotia; in the ten command- 
ments on stone delivered to Moses; and in the laws of 
Solon, inscribed on planks of wood. The notion of a 
literary production surviving the destruction of the materials 
on whi^ it was first written — ^the “monumentum terc 
perennius” of Horace’s ambition — ^was unknown before the 
discovery of substances for qrstematic transcription. 

Tablets (iabuhe) of ivory or metal were in common nsoTalilcta, 
among the Gredm and Romans. When made of wood—- 
sometimes of citron, but usually of beech or fir — ^their 
iimer sides were coated with wax, on which the letters were 
traced with a pointed pen or stiletto (stylus), one end of 
which was used for erasure. It was with his stylus that 
Csesar stabbed Casca in the arm when attacked by his 
murderers. Two such tablets, joined together, were called 
diptychaP- the earliest specimens of bookbinding. They 
were fastened together at the back by wires, which acted 
as hinges ; the pages were called ceres, from their waxen 
coating, and a rais^ margin was left ronnd each to prevent 
obliteration by friction. Wax tablets of this kind continued 
in partial nse in Europe during the Middle Ages ; the oldest 
extant specimen, now in the mnseum at Florence, belongs 
to the year 1301. The leaves of the palm tree were after- 
wards used in their stead, as also the inner bark of the 
lime, the ash, the maple, and the elm. But the earliest, 
though long obsolete, flexible material of importance was Papyma. 
made from the concentric coats which wrapped the stalk of 
theEgyptian from which is derived our word paper. 

The time of its introduction has been mnch disputed ; bt:t 
it was certainly known long before Herodotus. The length 
of the Greek papyri is said to vary from eight to twelve 
inches; the Latin often reach sixteen. Some rolls, however, 
have been found as long ns thirty feet. They were written 
on with reeds dipped in gum-water coloured with charcoal 
or soot of resin, the writing being readily obliterated with 
a spongq; and it is conjectured that the surface was some- 
times prepared for that purpose with a wash or varnisli. 

Fliny mentions also the ink of the cuttle fish as having 
been used for writing, as well as a decoction of the Ices of 
wine.^ Red ink consisted of a preparation from cinnabar. 

The next material commonly employed after papyrus vnz 
parchment, made from the skins of animals, usually of Paichn 
sheep or lambs. Vellum is a finer substance, consi-cting of 
prepared calf-skin. Farchment is commonly ascribed to 
Eumenes,.]dng of l^ergamus, in Asia Minor; but he was, 
in all probability, not the inventor but the improver. 

Writing on skins is mentioned by Herodotus as common 
in his day; and Diodorus and Ctesias speak of ancient 
Fersian records on leather. The word itself (pergnmena) 
first occurs, according to Mabillon, in the writings of Tatto, 
a monk of the 4th centuiy. It appears to have superseded 
papyrus about the 7th century; but its quality' afterwards 

r See Montrancon, Pat. Once. p. 34. There are several srce.ia-.-=.« 
is the British Mnsenm. 

• For more on this subject see Canepirin*, De Airr~.'r.tif tv-js- 
eungue yenerir, London, ICGO ; Bcehmann’s 
and Becker's Charieltt and GaUva. 
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BOOK 


dctcnoratsfL At first only one side vras smtten on, 
tlie back brng frcqncntlT stained. Farcbments -nxitten. 
on both sides arc caUed by niny optsthojraphL The tenn 
lof-ftH is found, in early I^glish, to designate ibis material 
Its dearness in classical times led to the practice of erasing 
the original sniting for the purpose of snbstitnHng new. 
r.vchmcnts so obliterated are knosm ns palimpsats, from a 
(•reek trord signifying tsrice rabbed,or prepared for smtiiag; 
and they are alluded to xmder tbat name ^ Cicero (ad X)iv. 
vii. 18). Paper made from cotton (lAarta bomhpdna) came 
into use. according to Sfontfancan, tourards the end of the 
9th or the beginning of the lOth eentniy; and the-in> 
Tcntion nras opportune, as it cheeked the further use of 

fVtIimnsAfrfft whtrcfi /mm a*/ aw J 
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tion of much classical literature. cScero's J)e RtpvMim 
was discorered by Angelo Mai in the Tatrcan library 
written under a commentary of St Augustine on the Psalms; 
and the Institutions of Gains, in the libiaiy of the chapter 
at Verona, were deciphered in like manner under tireirwks 
of St Jerome. But the invention of linen paper gave the 
first teal impulse to hook production. He precise date of 
this invention is disputed ; Mnhillon refers it to the 12tb 
«ntury. Montfaucon, however, found no specimens earh'er 
^rml270, and Maffa none before 1300 ; the most ntnneroas 
of them belong to the Idth century. Scaliger ascribes the 
tnvenfion to the Germans, Maffei to the Italians, and others 
* refugees at Basel; while Dnhalde refers 

Porw'w Saracens in Spain. 

I«*cnlars respecting the various substances of 
«rly boofe, the reader may consult the first volirme of tie 
iWaw inUi d€ diplomatique, by the Benedictines of St 
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Middle Ages, and covers of boards were gradually intro- 
duced, the leaves being stitched together as well as folded. 

He internal arrangement of books has undergone latenul 
many modifications, wMch belong, however, chiefly to the “nange- 
subject of early writing. At first the letters were divided n*®*"- 
only into lines, their info separate words, and these by 
degrees were noted with accents, and distribnted by points 
and stops into period!^ paragraphs, chapters, and other 
divisions. Lx some countries as among m Oriental^ the 
dtteetion of the characters was from light to left, in others, 
ns the Koithem and 'IVestem nations, from left to 
right. He early Greeks followed the two directions alter- 
nately, — a method which was called howdrophedvn, from its 
analogy to the path of oxen when ploughing. Li most 
conntries the lines run- from side to side, but in some, parti- 
cularly among the Chinese, their direction is vertical 
^ He derision of early books concerns especially the 
literary historian. _ Heir scarci^ before printing is fllus- 
tofed by the conditions attached to purchase or loan ; bat 
it must be remembered that a particular book might easily 
bear a monopoly price, and that this is no test of the cost 
^those which might be multiplied by transcription, 
when, however, the small number of copyists in the 
Dark Ages and even later is considered the high prices 
raided in many instances do not appear suiprisinm 
A ermoDs collection of scattered notices of this Wnd h 
^ ven m the first volume of Barton's Hutarv of BngliA 
A cafal^c of the books in the Sorbonne in 
1000 volumes, is mentioned 
^Chovilher^ as havm* been valued at 3813 livres, eqaivst- 

writer, to as many ^ds 
sterling of the prMent day. In 1425, when the Enelish 
became martm of Paris, the duke of Bedford, restei^ of 
Franc^ sent the whole of the royal library into sSland • 
and the collection, which amounted to only 853 volumes' 

^ valued at 2223 livres. ^ vommes, 
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considerably cropped by tbe binder’s plongb ; and a 12mo 
and ISmo Have the 'water-mark on the fore-edge.” For 
farther information regarding 21S. books see Faijeo- 
GKAPHT, and for printed books Bibliogeafht. (k. f. t.) 

BooJssdhng. 

The trade in books is of a very ancient date. The early 
poets and orators recited their effusions in public to induce 
their hearers to possess mitten copies of their poems or 
orations. Frequently they were taken down viva voce, and 
transcripts sold to such as were wealthy enough to pur- 
chase. In the book of Jeremiah the prophet is repre- 
sented as dictating to Samdi the scribe, who, when ques- 
tioned, described the mode in which his book 'was written. 
These scribes wer^ in facl^ the earliest booksellers, and 
supplied copies as they were demanded. Aristotle, we are 
told, possessed a somewhat estensive library; and Hato is 
recorded to have paid the large sum of one hundred minse 
for three small treatises of Fhilolaus the Pythagorean. 
When the Alexandrian library -was founded about 300 
B.C., -various expedients were resorted to for the purpose of 
procuring boo^, and this appears to hare stimulated the 
energies of the Athenian booksellers, who were termed 
fiifiXuav KosniKai. In Rome, towards the end of the 
Republic, it became the fashion to have a library as part 
of the household furniture ; and the bookseller3 _ji6 ram‘ 
(Ci^,'.27e Leg., iii. 20) or httliopdce (Martial, iv.3l^, xiiL 
3), carried on a flourishing trade. Their shops (fabenut 
librarii, Cicero, PhiL, it 9) were chiefly in the Ar^letum, 
and in the Yicus Sandalarins. On the door, or on the side 
posts, was a list of the books on sale ; and hlartial (L 118), 
who mentions this also, says that a copy of his First Book 
of Epigrams might be purchased for five denarii. In the 
time of Augustus the great booksellers were the SosiL 
According to Justinian (ii. 1, 33), a law was passed securing 
to the scribes the property in the materials used; and in this 
may, perhaps, be traced the first germ of the modem law 
of copyright. 

The spread of Christianify naturally created a great 
demand for copies of the Gospds and other sacred books, 
and later on for Missals and other devotional volumes for 
churdi and private use. Benedict Biscop, the founder of 
the abbey at Wearmouth in England, brought home with 
him from France (671) a whole cargo of books, part of 
which he had “ bought,” but from whom is not mentioned. 
Passing by the intermediate ages we find that, previous to 
the Reformation, the text -writers or stationers {stacgoneres), 
who sold copies of the books then in use, — ^the ABC, the 
Paternoster, Cree^ Ave Maria, and other MS. copies of 
prayers, in the iieighbourhood of St Paul’s, London, — ^were, 
itt 1403, formed into a guild. Some of these “ stacyonercs ” 
had stalls or stations built against the very -walls of the 
cathedral itself,' in the same manner as they are still to be 
found in some of the older Continental cities. In Mr 
Anstey’s ifunimenta Academiea, published under the direc- 
tion of the Master of the Rolls, we catch a glimpse of the 
^wom ” university bookseller or stationer, John More of 
Oxford, who apparently first supplied pupils with thdr 
books, and then acted the part of a pawnbroker. Mr 
Anstey says (p. 77), “ The fact is that they (the students) 
mostly could not afford to buy books, and had they been 
_able, would not have found the ad-vuutage so considerable 
as might be supposed, the instraction given being almost 
wholly oraL The chief source of supplying books was bv 
purcl^e from the university sworn stationers, who Lad to a 
great extent a monopoly Of such books there were plainly 
very large numbers constantly changing hands.” Besides the 
sworn stationers there were many boolaellets in Oxford who 
were not sworn ; for one of the statutes, passed in the year 
1373, expressly recites that, in consequence of their pres- 
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ence, “ books of great value are sold and carried away from 
Oxford, the owners of them are cheated, and the sworn 
stationers are deprived of their lawful business.” It was 
therefore enacted that no bookseller except two sworn 
stationers, or their deputies, should seR any book being 
dther his own property or that of another, exceeding half a 
mark in -value, under pain of imprisonment, or, if the offence 
was repeated, of abjuring his trade within the universily. 

“The trade in bookselling seems,” says Eallam, “to 
have been established at Paris and Bologna in the 12th 
centiiry; the lawyers and universities called it into life. 
It is very improbable that it existed in what we properly 
call the Dark Ages. Peter of Blois mentions a book whidi 
he had bought of a public dealer (a guodam publico mangone 
librorum) ; but we do not find many distinct accounts of 
them till the next age. These dealers were denominated 
fdaiionarii, perhaps from the open stalls at wHch they 
carried on their business, though t^tai^o is a general word 
for a shop in low Latin. They appear, by the old statutes 
of the University of Paris, and by those of Bologna, to have 
sold books upon commission, and are sometimes, though not 
uniformly, distinguished from the Zt&ram, a word whidi, 
having originally been confined to the copyists of books, 
was afterwards applied to .those who traded in them. Th^’ 
sold parchment and other materials of -writing, which have 
retained the name of stationery, and they naturally exer- 
dsed the kindred occupations of binding and decorating. 
They probably employed transcribers ; we find at least that 
there -was a profession of copyists in tiie universities and in 
large cities.” 

^e modem system of bookselling dates from soon after 
the introduction of printing. The earliest printers -were 
also editors and boo^ellers ; but being unable to sell every 
copy of the works they printed, they Imd agents at most of 
the seats of learning. Antony Eoburger, who introdneed 
the art of printing into Enremberg in 1470, although a 
printer, -was more of a bookseller; for, besides his o-wn 
sixteen shops, -we are informed by his* biographers that he 
had agents for the sale of his books in every city of Chris- 
tendom. 'W'ynkin de Worde, who succeeded to Caxton's 
press in Westminster, had a shop in Fleet Street. 

The religious dissensions of the Continent, and the 
Reformation in England under Henry 'I’lII. and Edward 
YX, created a great demand for boo^ ; but in England 
nrither Tudor nor Stuart could tolerate a free press, and 
various efforts were made to curb it. The first patent for 
the ofSce of king’s printer -was granted to Thomas Berthelet 
by Henry YIIL in 1529, but only such books as were first 
licensed were to be printed. At that time even the pur- 
chase or possession of an unlicensed book was a punishable 
offence. In 1556 (3 and 4 Philip and Alary) the London 
Company of Stationers was incorporated, and very extensive 
powers were granted in order that obnoxious books might 
be repressed. In tbe following reigns the Star Chamber 
exercised a pretty effectual censorship ; but in spite of all 
precaution, such -was the demand for books of a polemical 
nature, that many were printed abroad and surreptitiously 
introduced into England. Queen Elizabeth interfered but 
little -with books except when they emanated from ‘Roman 
Catholics, or touched upon her royal prerogatives; and 
towards the end of her reign, and during that of her 
pedantic successor, James, bookselling flourished. Arch- 
bishop Laud, who was no friend to booksellers, introduced 
many arbitrary restrictions ; but they were all, or nearly 
all, removed daring the time of the Commonwealth. So 
much had bookselling increased during the Protectorate 
that, in 1G5S. -was published J Catalogue of tAr mott 
Vendible Boohs in England, digested under the heads of 
Divinity, History, Physic, &e., vith Scltodl Boohs, Uclrete, 
Grede, and Latin, and an Inirodudion, fur the use of 
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of Ae Press, irbicli contiinxed till 169^ 

In Ae first Oopyi^lit Act (8 Anne, c, 19), whicli speci- 
ally relates to bookBsUets, it is enacted ®®y 

wLbatt think Ae published price of a 
ablv hfeh, he may Aewnpoa make complaint to the aicn- 
bisbop of Canterbniy, and to certain other perMus nained, 
trho Wl thereupon examine mto his complaint, and if 
wsU founded reduce Ae price ; and any Aarging 

more than Ae price so fixed shaU be fined £S for ejeiy 
copy sold. Apparently this enactment remained a dead 

^^?hB modem bookselling trade divides itself into the sev^ 
ral btanAes of pubUshiog and wholcsalfi bookseuingi and 
Ae retail, the old or second-hand, and the periodical trades. 
Fnhliriung is confined to a few of the la^ cities, London 
nalnrally taldng the lead, foBowedhy Edinburgh, Glasgow, 
Oxford, ilanAester, Liveipool, Cambridge, DnWin, and a 
few other pUees; while purdy wbolessue dealers ate to 
be fonnd in Ae krge towns oidy. In Great Britain, and 
eternally in Scotland, booksdlera are located in eve^ 
amiJl town ; bnt in Ireland Aere are very few, except in 
the chief cities. Formerly Ae retail bodcsellers were ex- 
pected to demand the fall retail price of a book, and make 
no greater reduction than discount for ready money; bat 
this restriction has been discontianed as contrary to Ae 
spirit of fiee trade. Hie trade in old or (they are some- 
times called) second-handbooks is in a sense a higher class 
of bosiness, reqaiiing a knowledge of Inbliography, while 
Ae transactions are with individual books rather than with 
numhen of copes. Oecarionally dealers in this dass of 
books xqileniA Aeir stodm by purchasing remainders of 
books, which, having ceased from one cause or another to 
sdi wiA Ae pnbliAer, Aey c^er to the public as bargaina 
The periodical trade is entire^ the growth of the present 
century, and was in its infancy when Ae Fenny Magtuine, 
Ckamber^a Journal, and sunilar publications first appeared. 


book 


greatly promoted by the abolition of Ae newspaper stamp 
and of Ae duty upon paper, the introdnetionof attiactim 
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vg instahnents. 

The history <rf bookadling in Ae ::^ew World has yet to 
be written. The SpaniA settlements in America drew 
away from the dd countiy muA of its enterprise and bwt 
talent, and the presses of Mexico and oAer dries teemed 
with pubheations mostiy of a tel^ons Aaracter, hut many 
linguistic and hbtorical, were also 
published. Booksdlmg in the United States was of a 
somewhat Mer growth, althon^ printing was introduced 
mto Aew Torkas early as 1673, Boston in 1674, and 
^^&lpbm m 1683. Franklin had served to make the 
trade lilnstnons, yet few persons were engaged in it at the 
«cement of Ae present century. Ss"4flyf« 
scholars and libtanes were imported from Europe - bnt 

multiplKiJidly, 
ana wiwi toe spread of newspapers and edneation fbpwl 
also arose a demand for books, and publisbere set to worlr 

Atsmeans Ae wmksof theb«t««twt ^ 


np,*«. of labour, and Ae restrictive duties laid on in 
oirier^to protect native industry, coupled wiA Ac frequent 
iS^Smtwecu the two countries, a great chance l«a 
toSS during Ae last few yearn.. Books printed and 
llmnd^in Britain ore greatly appreciated, and 
nnMiciiprs in Ae absence of an international copyright, 
SKy £> to e-tfy of new 
bS.? S S imd PI&ddlM. otnl twin tter oW 

snpremaey as bookselling centres. 

Sf AiSralia the sale of books is not laige at presort; 
Aere are, however, indications of a great incrcaw. The 
booksellela there as in Canada, although supposed to be 
bound by the copyri^t law restncling Ac sale of any 
but cenuine editions, avail themselves of American and other 
reprints, in whiA Ac authors have little or no interest. 

In Ae course of Ae 16th and 17A cortanmi the Low 
Countries for a time became the chief centra of the 
bookselling world, and many of the finest foliM and 
quartos in our libraries bear Ae names of Jansen, Blauw, 
ot Hantin, with the imprint of Amsterdam, Utrecht, 
Leyden, or Antwerp, while Ae Elzevirs besides other 
\ 7 orks produced their chenning little pocket cinssics. WiO 
southern towns of Donai and St Omcr at the same time 
funiished polemical works in English. 

Germany, Ae birthplace ot Ac art of printing, is still 
Ae first bookselling conutiy in Ae world. Tlierc, dis- 
tributed over 786 towns, are 3473 publishers and book- 
sellers, Leipsie being Ae centre to which they all look, ail 
of any consequence having an agency Aere, where Aeir 
books are collected, and their own publications distributed. 
In Leipsie there are 105 commission-agents for 4S02 
books^Ts, of whom 1143 carry on business in Austria, 
lianee, Russia, Holland, America, and England. The book 
exAange has 115 members who transact business there. 
The otW centres of the German book trade are Stntt- 
gart, with IG agents for 542 bookscUers ; Vienna, with 31 
agents for 47 3; Berlin, with 29 agents for 305 ; and Fraguc, 
with 18 agents for 98. The great boob fair at Leipsie is held 
every year immediately after Easter, and is attended by 
boortellers from every part of the world. 

In France the press is still shackled, and every book and 
p^phlet must be registered before publication ; but not- 
withstanding this booksellers fiourisb, especially in idl the 
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large towns, and some of the finest illnstmtcd works of 
Ae day are issued from Ao FrcnA press. In Italy book- 
sellms are few, and in Spain they can hardly be said to 
have any existence at all 

ItorntbeFayfuft Gatalogut of Soohs for lS74it appears 
^t there were about 4500 books published iu Great 
Bntain and Ireland during that year. This number in- 
mndes new ^tions of works previously issued, ns well aa 
A^nncipal boobs publiAed in the United States. 

The values of books exported and imported during 1874 
arc given in the official recunis as follows • 

yjUTorfx 
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linitcd States 17,S07 

Bdginm 16,254 

Spam 4,17? 

holy 1,328 

Other coantries... 13,359 


Total £904.792 


Total £178,966 
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and in the same author’s Sliadawa of the Old BooJudlers, 
1865. See also llistory of BoolaelUrs, 1^ Henry Curwen, 
1873, and Bildtr-U^te zur Gesehiclde des BUdierJuindda, 
by Heinrich Lempertz, Cologne, 1854. 

BOOKBINDING is the art of fastening together the 
sheets of paper composing a book, and endosing them in 
cases of pasteboard covered \vith leather, doth, or other 
materials, — the object being the preservation of the book, 
and its protection from injury while in use. 

At the time when books were rarities, bdng either manu- 
scripts produced by patient secluded labour or the pro- 
ductions of the printing-press during the infant^ of 'typo- 
graphy, they were natui^y very highly prized; and as 
much labour and expense were bestowed upon the pro- 
tection and embellishment of a cherished folio as would 
suffice at the present day for the building of a house. The 
wooden cover of a book, with its metal hinges, bosses, 
guards, and clasps, seems, in all but dimensions, fit for a 
church door; but the great improvement in all the 
mechanical arts, together with the extension of education 
to all classes, and &e consequent difiiision of knowledge, 
has led to the multiplication of books, and the gradual but 
radical changes witnessed during the present century in 
the art of bookbinding. 

For a period of one thousand years — ^from the end of 
the 5th to the 15th century — ^boo^ were" excessively rare 
and eostly, and comparatively few bindings illustrative of 
the art during the Dark Ages have been preserved to the 
present day. From being thp task of slaves daring the 
Boman empire, the transcribing of books came to be the 
duty of monks, who copied and bound the works which 
were among the chief treasures of religious establishments. 
Numerous documents exist indicating the attention which 
was given by all grades of the priestly order to the bind- 
mg and preservation of their literaiy treasures. The 
general aspect of monastic bindings was thick, heavy, and 
solid, and according to modem ideas somewhat clumsy. 
Boolm for common use were enclosed in boards of hard 
wood covered with leather, with the binding protected 
by metallic bosses, comer phtes, and dasps. The literary 
treasures, on the other hand, of kings and ecclesiastical 
dignitaries, and the sacred volumes of diurches and monas- 
teries, were encos'ed in ivory sides, with appropriate subjects 
artistically carved on them, in sfiver and sometimes even 
giM. plaques, or in the enamels of Limoges, dsc.; and these 
bindings were frequently enriched besides with gems and 
jewels. Often these precious volumes were, in keeping 
with ancient customs, further preserved in boxes or cases 
no less rich and costly than the bindings thc^ were meant 
to preserve. As the period of the Benaissance approached, 
silk and velvet came into rise for ornamental bindings. 

The most ancient binding in the British Museum is the 
St Cuthberc gospels and manuscript, written about the 
beginning of the 8th century, bound in velvet intermixed 
with silver, nith a broad silver border, enriched with 
inlaid gema One of the most ancient and remarkable of 
bindings, a Leclionarium, which was formerly in the 
collection of M. Libri, that eminent bibliophile thus 
describes in his 2lonumej>te intdits: “^lanuscript upon 
vellum of the 11th or 12th century in an ornamented cover 
(fonning a diptych), both sides being gilt and silvered metal, 
with ivory carvings, figures in alto rilievo, and enamels 
ea faille d^epargne. The borders contain tUrty-two large 
ivory medallions (sixteen on each side), representing the 
old prophets and saints, with their symbols, and liartng 
inscriptions in ancient uncial letters, the whole surrounded 
with a foliage of ivory work in the Greek style, and with 
baguettes carved in compartments. The ivory medallions 
are very early, probably as old as the Gth century, whilst 
the enamels und metal ornamentation arc specimens of the 


handiwork of a rather later period. . . . TidsLeaionarium 
has evidently been inserted in the present cover at a 
later period, the original one having most probably 
been damaged or destroyed l^' use,” Beferring to this 
work, M. Libri, in the mtroduction to the volume above 
quot^, says: “Whether the enamels contained in this 
binding are Byzantine and contemporary with the ivory 
sculptures, or were introduced later (as we have shown was 
frequently the case) into an older covering, the medallions 
and other workmanship in ivory, adorning the sides of 
this coating, appear, from the ch^cter of the heads, from 
tbe inscriptions, and from the workmanship itself, to date 
back to the earliest period of the Byzantine school" 

With the invention of printing, and the consequent 
multiplication of books in a portable shape, came the 
modem style of bookbinding. The old massive boards, 
with their bosses, corner plates, and heavy clasps disap- 
peared, and thin sides covered with leather, parchment, 
and vdlum came into use. Bindings in wUch enamels, 
precious metals, or gems were employed almost entirely 
disappeared, and w*ere followed % bindings in richly- 
coloured leather or vellum, with elaborate designs, blind- 
tooled or worked in gold and colour, and gilt gauflrd edges. 
By the wealthy and pow’erful families of Italy this style of 
binding and ornamentation was first encouraged towards the 
.end of the 15th century, and skilful artists were employed 
to design appropriate decorations to be worked out by the 
bookbinders. Among the most famous early patrons of 
the bibliopegic art in Italy were Michael and Thomas 
Maioli, the books of the latter being the models on which 
were fashioned the bindings of later collectors and of other 
countries. More rare and artistically valuable still arc the 
works of another Italian collector of the ICth century, 
Demetrio Canevari, commonly called Mecenate, physician 
to Pope Urban. They are distinguished by a medallion 
executed in gold, silver, and colour, with the device of a 
charioteer driving towards Pegasus on an elevation, and 
the motto, OP0I22. KAI. MH.AOSIG^. These elegantly 
gQt bindings have, in the opinion of M. Libri, never been 
surpassed. 

Artistic bindings of Italy and Italian binders were 
brought to Franco by Charles YIIL and Louis XII. ; but 
it was not till the time of Francis L — himself a lover of 
books and bindings — that Grolicr, bis military treasurer 
and the governor of Milan, brought the French school of 
binding suddenly to the front, and placed it, where it long 
remained, at the bead of the art in Europe. The bindings 
executed for Grolicr usually contain on their obverse the 
inscription, lO. GROI.IER1I £T AMICORUM, and 
on the reverse his usual motto was PORTIO MEA 
DOMINE SIT IN TERRA VIVENTIUM. Of 
Grolieris bindings the learned Dc Thou, a later and little 
less famous French bibliophile, remarked “ that his books 
partook of the elegance and iioUsh of their owner." The 
Grolier style is yet recognized as the most chaste, elegant, 
and appropriate method of book ornamentation, and it 
immediately attained an enormous reputation in France. 
“The very tools used by his binders,” remarks M. Libri, 
“were employed for contemporary collectors, and his 
admirable patterns have been imitated and copied by other 
French bibliophiles. The gradual change in those patterns 
is very perceptible. At first they were formed by a simple 
and chaste combination of various liiiks only; but after- 
wards Grolier successively introduced into the designs 
more rich ornaments, such as small fiowers, wreaths, icc. ‘ 
Some of his later covers were resplendent with gold and 
coloured ornament, most elaborately tooled. 

After the pcric^ of Grolicr the taste for magnificent 
bindings in France grew into a passion, and the suniptuous 
bindings in which the famous Diana of Poitiers indulged 
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bookbinding 


are almost Trithont paralloL Tho designs for many of her 
bindings are said to have been prepared by order of her 
royal tovar Henty It, under the superintendence of tho 
celebrated artist Le Petit Bernard. Her books are marked 
with her favonrite symbols, the lunai* crescent and the 
bow, and the monogram Dq, sometimes (probably in the 
ease of love-gifts) with the H of Henty interlaced, and 
sunnounted by the crowiL It would be a useless nnd 
almost endless task to name the patrons of artistic bind- 
ings up to near the period of the revolntionary outbreak, 
during which long time French binders stood at the head 
of their craft. Such outstanding names among many 
bibliophdes as those of the historian De Thou (jracobus 
Augustus Thuanus) and Colbert, the mioister of Irfinis 
Xiy., cannot be passed over. Such was Colbert's care for 
artutie bookbinding thai* in a treaty with M ameco , be 
inserted a stipulation for a certain number of skins 
annually to be used for bindings in the BM'ua^gHe 
Soytde. Much less ia known concerning the bookbinders 
themsdves than of their patrons and the works they 
executed; but prominent among the bibliopegic artists 
of ail times stand the chief French rdiewrt of the 17lh 
and ZSth centuries— Le Gascon, Abb6 Dussenil, Padeloun, 
and Demme. Bindings by these artists are among tho 
esteemed prises of modem coUactora. 

Allhongh during the 16th and ITth centuries bindings 
were produced in England which snifer no disgrace by com- 
mmn with contempora^ masterpieces of French, Italian, 

Md German bibhop^, It TOs not tm well into the 18 th 

England took tho leading place in the work- 
and arfaatic finishing of books. Silk 
and velvet long remained the favourite coverings for the 

tko time of James I we find very elnborafelr worked 
substances. But, at the same iLe 

examples of work in 
calf, morocco, and vdlum, with Wind nnd i- ™ 

aad gat ganffr6 edges The 
bookSnder to How THI Wd J f 

James I to the Enclirii came as 

Utctaiy character, a coBector of ^ *? 

ings. John a lover of bind- 


In his bills he was in the habit of taking his patrons into 
his confidence in an unusual manner, and one of those may 
be worth copying. 

** Atsdiylwt Gl^axim MDQOXQF Flarmnn iUu^ravit. Bound 
in tho vciy tiest manner, sew’d with strong Silk, every Sheet round 
(n'eiy Band, not false bands : the Bock iined with Ilas<;ia Leather. 
CntEtcecding large; Finished in the most mocnificent manner. 
Emhetdered with Eumikb expressive of Tho Iligh Bonk of the 
Noble Patroness of The Designs, The other Ports Finished in the 
most Ekgant Taste with small Tool Gold Borders Studded with 
Gold ; and small Tool Panes of the most exact Work. Sleaattred 
, with the Compasses. It takes a great deal of Time making out the 
'diiTctent measurements, preparing the Tools, nnd making out new 


Patterns. The Back finished in Compartments with parts of Gold 
ork and open Work to iclicve the Bich close stnddcd 


studded work 



original Scotch b3ding“ ftSi fte ' 

tooled m aUvar, with^ Sfeh ill® 

The same collector ^ *^*8 initial M 

Trith Wind and gold 

With the name and aSa ofa,7p®'I®^ edgea 

!H«band of Queen^: « 

,®oen!t Societies,” renka » n pnper on 

1635 above the cAe/s rPmaSre ‘S®B^rit?h ™ 

artmls. of Bntish and Continental 


open Work 

work. AH tho Tools excnit studded points are obliged to be 
worked off plain first, nnd nltcrwards the Gold laid on and 'Workol 
off ogain. And this Gold Work nquircs double Gold lietne on 
Bough Grained Moroeeo. The impressions of the Tools must Ihs 
fitted and cover’d at the bottom with Gold to prevent flaws nnd 
emcka” 

Payne, in poverty and distress, came prematureir to n 
drunkard’s grave in 1797. His style of bimling Jias still 
many admirers, and the Boger Pa 3 nio stylo is one of the 
established methods of finishing in bookbinders’ establish- 
ments at tho present day. After Tame, Charles Lewis 
was the ne.vt famous English binder flourishing in London 
in the early part of the present century, and liis bindings 
como down to and connect with the work of biWioncjristic 
artists who still exercise tlitir calling. 

[ TTia operations of bookbinding arc now carried on upon 
a sMle which could not have been dreamt of even at the 

i! nnnnally issue from the press could not 
^iWy bo put into the hands of the reading public in flic 

dflk? a™ fiofd^^without the 
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BOOKBINDING 


Inttreen the powerful cast-iron rollers of the nmchine. After roll- 
ing, the sectuns compoang a ndnme, mpposing it to hare been 
necessary to press it in more than one division, are bron^t together 
and carefully collated. The whole of the sheets to compose the 
volume being found in thdr proper place and order, th^are taken 
in sections to the standing-ms^ in whidi a number of them are 
piled up between bonds, ^^e form of standing-press generally 
used is what is termed the Atholl or Isle of Man pres^ on account 
of the tluee arm^ or rather legs, by whidh the compound screw of 
the press is worked. 

The volumes are then adjusted and clamped up in the laying or 
cutting-press for the opemtion of saxoing tne bad;. Two or three 
grooves are, in this operation, sawn straight across the back of the 
volume, according to the number of bands on which the book is to 
be sewed. In these grooves-the bonds are lodged, so that when the 
sewing of the book u complete, the bands are “flush” with the 
rest of the tech, instead of projecting out as they did in old times. 
A dmht cut is made near each end for holding the “kettle stitch,” 
or s^liby which the sewer fastens her thread each time she passes 
up and down. The sewing is done at an apparatus called the sew- 
ing-press or fiame, upon which the number m cords to be employed 
axe fastened at proper distances, in accordance with the saw-marks 
in tiie back of the volume, ^e method of sewing varies according 
as the sewer is working one or two “dieebs on;” and the number 
of bands employed may bo from two to six, according to the size of 
sheet, weight of the book, fcc. When taken out of the sewing- 
finme the fly-leaves ore pasted on, and the volume being nea^' 
squared, tiie back is covered with a coating of thu^lue ; it is then 
hud on a board and allowed gradually to 'V^en the glue is 
. quite dry the back is rounded^ beating with a hammer, ana sub- 
sequently the volume is placed oetween two hafher-edffid boards 
above whi(di the back slight^ projects. These are then placed 
together in a lying^press, for the oa&tng process, &at is, the back 
of the book is wdl beaten until it projects a littie over each side of 
the bevdled board, so os to form a groove or place for the millboard 
covers to lie in. The book is now ready tm the boarding. The 
boards were formerly, as the name indicates, re^y of wood, but now 
of millboard of various thicknesses, according to the size of the book. 
They are cut a little larger than the book itself, and are attached 
tile ends of the bands, left for thatpnrpose, being passed through 
holes in the tides of the boards. The en^ of the dips or bands 
axe tiien frayed ou^ pasted down, and hammered &t and smooth. 
The volume is next placed between pressing boards, and put with 
others into the standmg-press, where it is submitted to a powerful 
pressure for several hours. Thereafter it is again fasten^ into a 
lying-press for catting or ploughing the edges with a knife-edg^ 
mtrument called the plough. The object of the Innder in this 
operation is to make evc^page of uniform size, presenting a smooth 
and equal “head,” “tail,” and “fore-edge.” ^e binder is careful 
to leave os broad a margin as practicable ; but the size of the 
snuQlest sheet is the real gauge of the whole book. The head is 
first cut, next the tail, ond Dcfore the face is cut it is necessary to 
have the bade flattened by passing “ trindles” through between the 
cords and the boards. After the face has been ploqghed the back 
springs back into its rounded form, and thus the face presents the 
appearance of having been cut in the round. 

The book is now ready to have its ed^ either xjirtnJbfof, coloured, 
marbled, or gilt. Sprinkling is accomplished by merely mixing the 
colour or colonis with paste or size, and throwing the mixture from 
.a bruth violently on the edges. The rmiform colouring of the 
edges is done by screwing me volume up in the lying-press and 
ap^ying the colour with a sponge. Jddrtling is usui^y carried on 
as a separate trade, and requ^ considerable atoitness. Ihe 
colours to be used are thrown into a square shallow trough contain* 
ing prepared gum water, and os they float on the top they are 
- dexterously mixed and combed through each other so as to pro- 
duce the kmdpf marble pattern dcso^. In this the edges to bo 
marbled arc dipped, and when they are withdrawn it is found that 
the marbled colours have adhered to them. In the gilding the fore- 
edge onface is first operated on ; and to levd it the &ck must 
again bo flattened, os in ploughing. The book is then firmly fixed 
in the lying-press, and the edges ore scraped and smoothed with a 
steel scraper. The edges ore next coloured, the gold size, consist- 
ing of white of egg mixed with water, called gloire, is laid on with, 
a eamcl's-hoir brush, and immediately covered with gold leaf. 
YThen dry, it is burnished by rubbing with on agate burnisher, 
and the head and tail are put through the same processes. GUt 
edges in early bound books were usually gaxfgri, ix,, had designs 
impressed on them ; but scarcely any such work is now done. 

The head-bands, wliich axe next attadied to the back head and 
tail, arc ornamental appendages^ which partly conceal Ac folded-in 
edges of the leather, and give a finishea aspect to the book. Th^ 
consist of strips of vellum or paxdimcnt worked over with coloured 
silk or cotton, and are partly glued to the backs and partly fastened 
threads passing through the kettle stitches, jhe back is then 
hhed with strong paper glued on it; two or three thicknesses being 
used according to the weight of the book. Xfearly all books are 
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now bound with open or clastic backs, that is, with the leather of 
the cover not attaued to the back of the sheets. The dastie back 
is composed of a strip of thin cardboard as long as the volume and 
a little broader than the back, so that it covers the whole back; and 
is glued in the joint at the edra of the millboards. Across this 
dastio bai^ false bands axe dued^to imitate the projections produced 
by the cords of ancient binungs; and when these are dry, the book 
is ready for covering. 

O^e materials used for covering are very various; but for the 
greater part of modem books calf-skhi dym of various colours is 
employed ; while kid-skin, and its imitation in sheep-skin or roan, 
and sheep-skin acknowledged as such, in which school-books and 
rtiany law-books are bound, are dso used in great quantities. The 
piece of leather, cut to a proper size, is moistened with water, next 
covered on the inner side with paste or glue, and then applied 
evenly to the millboard sides. The snperiinons edge of the leather, 
first pared to rednee its thickness, is turned over on the inside, and 
I Mnc^ed from view by the end papers attached to the sheets form- 
ing the book, which are subsequently pasted down upon the mill- 
boards. As a last tmeration in forwanmig, but one now frequently 
omitted, the book is "corded,” that is, firmly tied between two 
boards until it is dry, so os to insure perfect smoothness in the 
cover. A book ifha^-hmmd when ordy the back and comers am 
protected with leather, the rest of the boards being covmed with 
prei^d paper or cloth. 

Finishing. — ^Finidiing processes are so varied and numerous ac- 
cording to me material nnder treatment and the effect to be produced, 
that a lengthy treatise would be required to detail the operations. 
It will suffice here to notice the operations in finishing an ordinoiy 
white-calf binding. The whole of the leather is first washed over 
with a thin paste of the consistency of cream and allowed to dm 
The colouring is then done by bnuming over it a solution of "salts 
of tartar” (tartrate of potadi), which produces the brown tint of 
ordinary bindings. If the tides are to be fhrther ornamented, aa, 
for example, by forming “tree-calf,” they are washed over with 
^aire (white m egg). Each board when dry is separately bent 
convex, and water is spiinUed on till it mns downwards from the 
central ridge in a great number of separata branchii^ runlets. As 
the water is so mnning, a solution of copperas is mnnkled on and 
carried along and out by every txicUet, and thus the dark-coloured 
branched markings ore produced. Ilie appearance of “French 
calf” is produced by dabbing copperas ir^ a sponge on the 
brown covers. The bmk is nestpiuedfor title, by pasting a piece 
of coloured morocco into the space between the fi^ and second 
bonds. The points at which lines either blind or in gold are to 
-CTOS the back are then marked, the whole back is washed with 
tiiin paste, and two coatings of gloire ore applied to it. 'When dry 
the gold leaf is laid on, the lines and ornaments are tooled, and the 
title lettered with tools and letters which have been heated at a 
^ stove. The superfluous gold is cleaned off, and after polishing 
the whole with a hot iron tool the back is finished. The same 
processes axe followed with the tides and the “squares” when any 
ornamentation is tooled upon them. In tire case of finishing of a 
hi^ class, in morocco, &o., the ornaments are first tooled^ blind, 
glure is pencilled into the tines, and allowed to dry, and gold leaf 
u then laid on and tooled in. A book is said to be bound extra 
when well forwuded, Ihied with superior paper, and gilt round the 
tides and inside the ^uares. ^ 

Casing. — Previous to the year 1825, new books were generally 
issued in board’s, that is, in millboards covered with drm paper, 
upon which the title, printed on a white label, was pasted, 
although this was greatly superior to the Continental mode of 
covering new books with thin paper, something more degant and 
durable was needed and hir Archibald Leighton of London endea- 
voured to meet this wont by introducing coloured doth (glazed 
calico). One of the first books of importance bound in this material 
was the edition of Lord Boon’s works in seventeen volumes. The 
covering of books in doth cases can be done profitably only in a 
factory where there is much dirision of labour and many labour- 
saving marines. In cloth binding the preparation and omamenta- 
tion m the coses are ftronghont distinctfrom the preparation of the 
sheets and it is only in the veiy lost stage that the volume and its 
case axe bronght together. The first process in the prer^tion o! 
the doth cases is cutting the millboam This is now cuected by a 
rotary cntting-ma<iin^or “ripper,” an invention introduced from 
America, whence indc^ comes most of the madiineiy used in this 
species of binding. The machine contists essentially of a pair of strong 
spindles placed above each other, on which are mounted drcnlar 
scissor-edged discs, which ent in pairs like the blades of a pair of 
scissors, ^he cutting discs can be arranged on the spindles to cut 
any desired size of board, and the gauge-frame on the feeding table 
pushes the pieces of millboard into the machine by a motion com- 
municated by a cam-wheel. Such a machine will cut 50,000 pairs 
of boards in the working hours of a week. When the Iwrds are 
to be bevdlcd this is done in a kind of planing-machinc. The 
doth for the covers being ent to the requirra size and covered with 
glue, a ptir of boards are laid on with the help of a brass gauge. 
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1 ne otnamentanon on book cases consisis ox emoossuig or ouau 
tooSnc', black or coionr printing, and gilding; and the machines 
in'wiam the vork is done are &e same in principle. Ihcjr are 
ponezfnl presses^ snirked either by long lever handles or by povrer 
with heavy fly.wheels. Blind patterns, or ^ded vrork and titling, 
are done at one operation, tiie dies containing the pattern being 
heited either with steam or gas. In the case of omaments to » 
printed in ink, the pattens is fissi hloeked in the blind trfth a 
heated die, and sabsequentty ink-printed in the same pres with the 
ttiecobL 

The gatherings ooUating; and stitcUng dT the sheets differ in no 
tray firra the same processes already described tor leather vrark. 
hlae^eiy has been adapted for folding, bn^ for the working of 
foldinsanachines, guide points xeqoite to be printed on the sheets, 
MS boobs must ^ folded by the type and not by the edge of the 
rireet. A machine of American or^jin, besides (biding Sro sheets, 
wia cot, fold, and insert the half sheet of a ISmo. T&s mtehir,* , 
a^d^ by a single girl, b snfficient to fold from 1200 to 1500 
meets in an honr. The folded sheets ate sometimes condensed in 
another American machine called "The Smasher," wUch is 
mitoachontotheemhosangpress. After stitching, bookswhichare 
to be cased np with nncatedgM have thor face and taU cut sonare 
by of a trfmtning-madiiBe. The principle of this 
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BOOK-KEEPING. — The object of book-keeping is to 
oThiViit a distinct nnd correct state of one's niTairs, and to 
enable companies, firms, and individuals in trade, or other- 
wise occupied, to ascertain at any time the nature and cstent 
of their business, the amount ^ their profits or available 
income, or, as the case may be, the extent of their losses. 
To those engaged in trade or commercial pursuits book- 
keeping is absolutely necessary, as by it all transactions 
should be regulated, and their results exhibited. The 
more simple the system the betteri but care must be taken 
that the plan adopted is sufficiently comprehensive and 
mcplanatoiy, to satisfy not only the person keeping the 
books, but those who may have occasion to refer to them ; 
for, however satisfactoiy it may be to a trader to foUow a 
system which is intelligible to himself alone, drenm- 
stances might arise to render the inspection of others 
necessary, and from their inability to follow ont transac- 
tions in the books, suspicions would ptutiably be engendered 
for which there was no real foundation, licnee the 
nece3.«ity for the adoption of certain recognized and 
approved systems, which, being plain and easily tinderafood, 
mast prove satisfactory to all concerned. 

Book-keeping, when conducted upon sonnd ^nindples, 

IS inraluable; it not only shows the general result of a 
commercial career, but admits of analystja, by which the 
success or failure, the value or utter worthlMsucss of ib 
component parts, or each particular tran«« 3 ction, can be 
easily ascertained. In a word, on the one hand it nra- 
motes order, regularity, fair dealing, and honourable 
enterpnse; on the other, it defeats dishontstv, and pre- 
of man when dealing with his fellows. 
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systems of book-keeping are practically applied, so as to 
enable any one, ‘nithout diffic^fy, to acquire a thorough 
knowledge of the science. 

The questions to which a satisfactory system of book- 
keeping gives the trader ready and conclusive answers are 
such as relate — 1. To the extent to which his capital and. 
credit will entitle him to transact business] 2. To the 
assurance he has that all his obligations are honestly ful- 
filled; 3. To the ascertainment of the success or failure of 
his commercial dealings, and the position of his affairs from 
time to time. 

There are three recognized systems of book-keeping, 
namely, by “ single entry,” ” double entry,” and the “ mixed 
method.” 

I. SiKGLE Eetby. — T his system is denoted by its 
name, transactions being posted singly, or only once, in 
the ledger. Three books are gene^y kept — ^the cash 
book, &y book, and ledger, although the first-named is 
not essential, the cash entries being passed through the 
day book. Its only use is to check the balance of cash in 
hand. In the day book are entered daily all the purchases 
and sales, whether for cash or credit ; and aU the credit 


entries are then transferred to accounts opened in the 
ledger, that is, all goods sold on credit are charged against 
the customers, and what are purchased are carried to the 
(uedit of parties supplying them. In the same way, when 
cash is received from a customer for goods sold on credit, 
it is posted to his account, and the reverse entry is made 
when a trader pays for the goods he has bou^L Thus it 
will be seen that only personal accounts are entered in the 
ledger. 

To frame a balance sheet, or state of affairs, on this 
system, the book-keeper brings down the balances due by 
enstomers to him, also his stock of goods as valued, and 
the cash he may have in hand, on the l^-hand side of the 
sheet; whilst on the right-hand side he enters the balances 
still due by him for goods supplied, or money lent to him, 
and the capital, if any, with which he commenced busi- 
ness. The difference between the amounts of the two 
columns is either profit or loss ; if profit^ the merchant’s 
capital is increased to that extent, and if loss, then he is 
so much the poorer. 

The following skeleton balance sheet will give a better 
idea of the working and ultimate results of the system : — 


Salanee Sheet hy Single Entry. 


Assets. 

To Sundry Gnstomeis for Goods sold, per List...... 

„ Goods in Stock, per Inventory and Valuation .. 

,, Gfiah in Bimd 

£ s. d. 
216 10 0 
314 9 6 

3 4 9 

Liabilities. 

By sundry Tradesmen for Goods supplied, per List. 
„ Capitu put into the Bnaness 

„ Profit on Business to date 

£ «. d. 
184 7 8 
300 0 0 


484 7 8 
49 16 7 

534 4- 3 

634 4 3 


It wiU be observed that as the assets exceed the liabili- 
ties (including capital) by £i9, 16s. 7d., that sum, 
being profit, must be added to capital; if, in the next or 
following years, any loss should emerge, as a matter of 
course such deficiency must be deducted from the trader’s 
capital The advantages of single entry are simplienty 
and easy adaptation to snuU retail trades, as the ledger 
contains only emtstanding debts due to or by the trader. 
The disadvantage is in the difilculty of ascertaining the 
profits or losses on various goods, or on the several depart- 
ments of a business. 

n. Double Ektby. — It is how universally admitted 
that this ^tem is the best adapted for heavy, responsibly 
or speculative trades, for foreign trade especially, and for 
extensive mercantile concerns. As its name implies, it so 
far differs from the system already described, that every 
transaction must be recorded doubly in the ledger, that is 


to say, accounts must be opened in that book, to whicdi all 
entries in the subsidiary books, after being journalized, are 
twice carried, to the debit of one account and the credit of 
another. To illustrate this, let us assume that a merchant 
speculates in cotton, and purchases so many bales from 
John Sevan and Co. upon credit ; he debits “ Cotton 
account,” and credits "John Sevan and Co." He does 
not pay for it in cash, but gives his bill at three months 
for the amount; John Sevan and Co. are debited with 
the bill, and “ Sills Payable” are credited. He then sells 
the whole lot of cotton for cosh to Cairns, Brown, and Co., 
debiting " Cash ” and crediting “ Cotton account.” Lastly, 
he retires or pays the bill granted to John Sevan and Co., 
debits “ Bills Payable,” and credits “ Cash.” We will now 
put all these transactions into a “journal,” posting there- 
from to a "ledger,” and so illustmte book-keeping by 
double entry. 


Dates. 

JOUBXAL. 

Dr. 

Cr. 

1875. 


£ s. d. 

£ s. d. 

June 4 

Cotton Account. 

2349 0 0 


99 

To John Oevan and Co., Charleston 

• • 

2349 0 0 


For Bales, ® , « “ Maiy Jane.” 



Juno 6 

Jolm Beran and Co , . , 

2349. 0 0 


fl 

To Bills Pavabic 


2349 0 0 


For our accqitance, Ifo. 136, @ 3m/., due 6/9 Sept, nt County Bank, 



June 17 

Cash Account 

3200 0 0 



To Cotton Account 


3200 0 0 


For Bales, ® , sold to Cairns, Btoum, and Co., Manchester. 



Sept. 9 

Bills Payable 

2349 0 0 




2349 0 0 


1 For Billy Xo. 136, retired at Counh* Bank. 


Sept 30 

Cotton Account 

6J1 0 0 


To Profit and Loss .\ccount 


SJl 0 0 


• For Profit on Cotton, ex “Mary Jane.” 





ll.f-t'S 0 0 

0 0 
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Leoosr Accounts. 


Sr. 


COTTOK ACOOUKT. 


Or. 


Juse 4 
Sept SO 


To 3. Bom end C!o., for Bale^ «e] 

"Vsn Jane”..... | 

„ IM&t and Loai^ for gidn 


£ 1875. 

2348 0 0" 

851 0 0 


3200 0 0 


By C&sli for Bales, sold to Cairns } 
Brown, and Co.,,,,,., { 


£ 9. d'. 

0 0 


Sr. 


dous Bgtak ads Co., Cliarlcston. 


Cr. 


1876. 
Jnno 8 


To Bills paysU^ Ko. 136, dne 6/0 1 
Sej^, Oonnty Bank. ( 


£ s. d. 
0 0 


1875. 


By Cotton, per “ Slaty Jane," ) 

Bales, ® I 


£ 9. d. 

2340 0 0 


Sr. 


Baus PatadiiC. 




I87B. 
Sept 9 


To Oosli, Ko. 186, Tetiied.. 


£ t. d. 
2340 0 0 


1875. 
3unB 6 


By Jolm Boran imd Co., No. 136, dao } 
6/0 Sept., County Biink { 


Sn 


£ a. d. 
2346 0 0 


Oxait Accotnrr. 


1875. 
dime 17 


To Cotton Aeconnl^ Bronn, 

and Co, 


Cr. 


£ a. d. 
3200 0 0 


1875. 
Sept 0 


By Bills p^aWe, No. 136, retired at ] 

Gounty Bonk j 

Balauco 


£ a. d. 
SSiO 0 0 
8S1 0 0 


8200 0 0 


Sr. 
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1. Cash Book.— Ztot entiy is posted from this bool:, hot sot 
-di to the ledger os in doable entry— “Chaiges” being iiosted to 
the day boolc. It is not joutnalized, and is in itself a led^, as 
it contains the bank accouu^ and re^iorts its onu cash bdance. 
On the other hand, it is unlike the "Cash” of single entty, be- 
cause every entry is posted somewhere, whereas by the latter sykem 
only personal accounts are carried to the ledger. 

2. jDat Book.— This hook also exhilnts a marked difierence be- 
tween the journal of double entry and the day hook of dngle 
entry. The journal is simply a posting medium, and when its use 
is served is almost valudess. The single entry' day bool^ on the 
other hand, is only a posting medium to a certain extent, as it does 
sot embrara all transactions ; but in thia ^’stem tire day book 
snites the characteristics of journal and ledger, and also becomes 
in itsdf a profit and loss account, as by deducting the amount of 
charges from the amount of the business fees (say for solicitors* 
boolm) the profit on said business is shown. 

3. The Ledgers. — ^These books also lose their completeness under 
the mixed method. It has already been shown uat in double 
entry every amount must appear in the ledger, and in tin|^e entry 
that only pemnul accounts are posted in it. By this system not 
only are w personal accounts included, but those applicable to 
"&pit8l,’*to “Bank^” “Bills,” d:e.; whilst on the other hand, 
such accounts as “Profit and Loss,” “Charts,” and “Cadi” are 
erccluded. 

It would be out of place here to dwell on the many 
intricacies of this subject, or on tbe difficulties which are 
constantly presenting themedves even to the most prac- 
tical men. 'With a riiorougb knowledge of the art, how- 
ever, and that patience and perseverance eo essential to the 
calling of a book-keeper, the gravest impediments are 
overcome, and everything becomes rimple and plain. Our 
sole object having been to show the utility of hook-keejang 
as a science, and the peculiar features of ftTiating systems 
with their advantages and disadvantages, it is unnecessary 
to enter more minntely into detaOs by dcscribirig subsidiary 
hooks or forms of accounts, as these are only so many 
materials out of which the fabric of book-keeping is erected, 
and can he seen in any counting-hoiue or mercantile esta- 
blishment where regular systems are adopted, (r. b. c.) 

BOOLE, Qkobge, one of the most original logidaus 
and mathematidans whom England has produced, was 
bom in lincoln on the 2d of November 1815. His father 
was a tradesman of limited means, hut of studious char- 
acter and active mind. Being especially interested in 
. mathematical science the father gave his son early instruc- 
tion in the rudiments of the science he uus so greatly 
to advance; hut it is remarkable that the extraordinary' 
mathematiiml pow'eiB of George Boole did not manifest them- 
selves in early life. The classical languages formed at first 
the favourite subject of his studies. Not until the age of 
seventeen years ^d he attack the higher mathematics, and 
his progress was much retarded by the want of efficient heixi. 

When about sixteen years of ago he became ossistant- 
n^tcr in a private school at Doncaster, and he maintained 
himself to the end of his life in one grade or other of the 
scholastic profession. Few distinguished men, indeed, have 
had a less eventful life. Almost the only changes which 
can be called events are his successful estabh'shment of a 
school at Lincoln, its removal to Waddington, his afiiioint- 
ment in 1849 as professor of mathematics in the Queen’s 
College at Cork, and his marriage in 1855 to Miss Maiy 
Everest. 

To the pnhlic Boolc was known only as the author of 
numerous abstruse papers on mathematical tojiics, and of 
three or four distinct publications which have become 
standard works. IJis earliest ijublishcd paper was one ujion 
the “ Theory of Analytical Transformations,” jirinted in the 
Cambridge Mathtmatieal Jvurnal for 1839, and it led to a 
friendship between Boole and D. F. Gregory, the editor of 
the journal, which lasted until the premature death of the 
latter in 1 844. A long list of Boole’s memoirs and detached 
papers, both. on logi^ and mathematical tojiic-s, will he 
found in the Catalogue of Seieutific JJtmoirs xiuhlished Lv 
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the Bcyrrd Society, and in the suxix’lcnicntaiy volume on 
Differejdial Egmtions, edited by Mr Todhunter. To the 
Cawdjriige Mathtmaiwd Journal and its successor, the 
Cambridge and Dublin MaiJicmaiical Journal, Boolc con- 
tributed in all twenty-two articles. In the third and fourth 
scries of the Dhilosojdikal Magazine uill he found sixteen 
papers. The Boyal Society xtrinted six important memoirs 
in PhUosojth^l Transactions, and a few other memoirs 
are to he found in the Transactions of the Royal Society of 
Edinburgh aud of the Royal Irish Academy, in the Rulletin 
djs VAead&mis de St Petersbourg for 18G2 (under the name 
G. Boldt, yoL iv. pp. 198-215), and in CreUds Journal. 
To these lists should he added a paper on the mathematical 
basis of logic, puhh'shcd in the MeeJtanids Magazine for 
1848. The works of Boole are thus contained in ahout fifty 
scattered articles and a few scjiarate publications. 

Only two systematic treatises on mathematical subjects 
were completed by Boole during liis lifetime. The weffi- 
laaovin. Treatise cn appeared in 1859, 

and was followed, the next year, by a Treatise on the 
Calculus of Finite Differtnees, designed to serve as a sequel 
to tbe former work. These treatises have become the 
standard text-hooks on the important brandies of mathe- 
matics in question, and Boole, in comiiositig them, seems to 
have combined elementary exposition with the profound 
investigation of the philosophy of the subject in a manner 
hardly admitting of improvement To a certain extent 
these works embody the more imjiortant dlBcoverics of their 
author. In the 16th and 17th duqiters of the Differential 
Eguatiuns w'e find, for instance, a lucid account of the 
general symbolic method, the hold and ridlful cmxiloyment 
of whidi led to Boole’s i^ief discoveries, and of a general 
method in analysis, originally described in his famous- 
memoir printed in the PhilosopMeal Transaetions for 1844. 
Boole was one of the most eminent of those who jicrccived 
that the symhob of operation conid ho sejiaratcd from those- 
of quantity and treated as distinct objects of calculation. 
His principal characteristic v/as X'cxfect confidence in any 
result obtained by the treatment of symbols in accordance 
uith their primary laws and conditions, and an almost 
unrivalled tkill and power in tracing out these results. 

During the last few' years of his life Boolc was constantly 
engaged in extending his researches with the object of pro- 
ducing a second edition of his Differential Equations luudi 
more complete than the first edition; and part of his last 
vacation was spent in arduous study iu the libraries of the 
Boyal Society and the British Museum for the x>urx> 0 £e of 
acquiring a comxilcte knowledge of the less accessible' 
original memoirs on the subject. It must Le always a 
matter of regret that this new edition was never comx'lcted. 
Even the manuscrixits left at Lis death were so incomplete 
that Mr Todhunter, into whose hands they were put, found 
it impossible to use them in the X'uhlication of a second 
edition of the original treatise, aud wisely X'rintcd them, in 
1865, in a Eux*plcmcntaty volume. 

Profound and important as were Boole’s discoveries in 
X>ure mathematics, Lis writings on logic may be considered 
-as still more original. 'With the czccption of Dc Morgan, 
he was x>robubIy (he first English mathematician since the 
time of Wallis who Lad also written ux'on logic; and liis 
wholly novel views of logical method were due to the Fame 
profound confidence in symbolic reasoning to which he had 
succes-^fully trusted iu mathematical investig.-ition. From 
the X'reface to his Mathematical Analysis of D/gic, x>riutcd 
as a Fexjarate tract In 1847, we Icarii that FX-ecuiatiom: con- 
cerning a calculus of reasoning Lad at direrent times 
I occujiicd Boole’s thoughta,but it wtis not till the si-ring of 
I 1847 that a lucmomble logical tt*nlro^ersy ltd Lira to X'Wi 
hui ideas into a definite fonii. lioolc aflcrwaru.'- regarded 
this X'Mnx'hlet as a hasty a:.d imx-erfcct cxx'osi'.i'.n of his 
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logical Ejatem, and tie desired that his much larger nrork, 
An /nvotiffatim of the Laam of bought, on v/hitA. are 
founded UieMathewali&tl Theories of Login and PnAahUiiies, 


founded theMatkemalieal Theories of J^ie am rroOaOUit^, 
pnbiished in 1854, should tdooe bo considered as containing 
a mature statement of his rdews. Nevertheless, there is a 
charm of originality abont his earlier logical work which 
no competent reader can fail to npprematc^ and the intro* 
dnetion gives striking evidence of his profound views and 
wide reading. 

It is not ea^ to give in a few words a correct notion of 
Boole’s logical system, and only those who arc conversant 
with the principles of symbolical reasoning can exactly 
apprehend his position. He did not regara logic os a 
bmneh of mathematics, os the title of his earlier pamphlet 
might be taken to imply, bnt he pointed out such a deep 
analcigy between the symbols of algebra and those which 
can be made^ in his opinion, to represent logical forms and 
syllogisms, that we can hatwy help saying tW logic is 
maihomotics restricted to tho two qnaotiiaes, 0 and 1. By 
nnify Boole denoted the tiniveise td thinkablo objects; 
literal ffpmbols, such as at, y, a, v, «, &c., were used with the 
doctive meaning attaching to common ai^eotives and sub- 
stanliv^ Thus, if a? *=> homed, and y » sheep, then the 
successive acts of election i^resented by * and y, if pe^ 
^ed on unity, give the whole of the class honed shem. 
^le showed that elective symbols of this kind obey 
the same primary laws of oombinatios os algebraical 
^bois, whence it followed that they cotdd be added, 
snbtraeted, mnltipUed, and even divided, almost exactly in 
the same manner as numbers. Thus, I - * would represent 
the operation of selecting all things in the world except 
Mmarf rait^c, that is, all not horned thingt, and (I -a-) 
g - yj would give us ail things neither honed nor sheen 
By tte use of such symbols propositions could bo rcducS 
equations, and the syllogistic conclnsion from 
two poises was obtained by diminating the middle term 

Btifl more original and remarkable, however, was that 
contained in thoseT^u^ SI 
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of true genius, and his life was given to the single-minded 
pursuit of truth. Though he received a rojml medal for 
his memoir of 1844, and the honorary degree of LL.D. 
from tile University of Dublin, it may be said that he 
neither sought nor received the ordinary rewards to which 
bis ^Bcoveries wcfuld entitle him. 

On the 8th of December 1884, in the full rigour of hm 
Intcllecinnl powers, Boole died of an attack of fever, ending 
in snffasion on the lungs An cxcdlont sketch of his life - 
and works, by tho Bcv. R. Hnrley, F.R.S., to which the 
present writer is indebted for many particulars, is to he 
found in tho British Quarterly Jleview for July 18G6, No. 

(w. s. j.) 

BOOM, a town of Belgium, in the province of Antwerp, 
and 12 miles S. of that city, at the junction of the Brussels 
Canal with the River Bnpcl. It is an active industrial 
town, possessing tanuories, salt-works, starch-factories, 
breweries, and brick and tile works, and carries on a con- 
siderable trade. Population of the commune, 10,084. 

BOOMERANG, a missile instrament of the Australian 
aborigines, iu the use of which they are very dexterous. 

It consists of a piece of hard wood, with tiie curve of li 
parabola, and is about 2 feet long, 2?, inches broad, 4 
mm thick, and rounded at the cxtrcmrtic.s. One side is 
flat, the other ia rounded, and it is brought to a bluntish 
edge. It IS discharged with the hand by one 'end, the 
mnvex edge being forward and the flat side nnwarda. 
After advancing some distance, and ascending slowly in 

it begins to retrograde, 
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{See Memoirs of the Life of Barton Booth, 1733 ; Cibber, 
lives and Characters of the meat Eminent Actors, &c., 
pt. L, 1753.) 

BOOTHIA FELIX, a peninsala of British North 
America, between lat. 69° and 72° N., and long. 92° and 
97° W. Tt was discovered by Captain (afterwards Sir James) 
Boss, in 1830, and was named after Sir Felix Booth, who 
had fitted out the expedition. It forms' the western side 
of the gulf of the same name into which Prince Begent’s 
Inlet leads from Baffin’s Bay. From the American shore 
it is almost separated by lakes and inlets ', and^a narrow 
channel known as Bellot Strait intervenes between it and 
North Somerset Island, which was discovered by Sir £. 
Parry in 1819. The peninsnla is not only interesting for 
its connection with the Franklin expedition and the Franklin 
search, but is of scientific importance from the north mag- 
netic pole having been first distinctly localized there by Boss. 

BOPP, Fkakcis, glottologist, was born at Mainz on 
the Bhine, September 14, 1791. In consequence of the 
political troubles of that time, his parents removed to 
Aschaffenburg, in Bavaria, where .Francis received a liberal 
education at the Lyceum. It was here that his attention 
was drawn to the languages and literature of the East by 
the doquent lectures of Carl J. Windischmann, who, witih 
Creuzer, Gotres, and the brothers Schlegel, was full of 
enthusiasm for Indian wisdom and philosophy. And 
further, Fr. Schlegel’s book, Ueher die Spraeheund Weisheit 
der Indvr (Heidelberg, 1808), which was just then exerting 
a powerful infiuence on the minds of German philosophers 
and historians, could not fail to stimulate also Bqpp’s 
interest in the sacred language of the Hindus. He was, 
however, too strictly trained in grammatical and philological 
studies, and too eager for the scientific analysis of language, 
to allow the clearness of his judgment to'be warped by the 
romantic and speculative predilections of Windischmann 
and Fr. Schlegel. In 1 812 he went to Paris at the expense 
of the Bavarian Government, with a view to devote himself 
vigorously to the study of Sanskrit. There he enjoyed the 
society of such eminent men as Ch^, S. de Sacy, Langlte, 
and, above all, Al. Hamilton, who had acquire^ when in 
, India, a respectable acquaintance with Sanskrit, and bad 
brought out, coqjointly with LangBs, a descriptive catalogue 
of the Sanskrit manuscripts of the Imperial library. At 
that library Bopp had access not only to the rich collection 
of Sanskrit manuscripts, most of which had been brought 
from India by Father Pons early in the 18th century, but 
also to the Sanskrit books which had up to that time 
issued from the Calcutta and Serampore jiresses. 

The first fruit of his four years’ study in Paris appeared 
at Frankforton-the-Main in 1816, under the title TJdber das 
Conjugationssy^em der Sanshriisprache in Vergleichnng 
mit jenem der Cfriechischen, Lateinischen, Persisehfn, tmd 
Germanisehea Spraehe, and it was accompanied with a 
preface from the pen of Windischmann, bearing date 16th 
May of that year. In this first book, Bopp entered at 
once on the path on which the philological researches of 
his whole ^subsequent life were concentrated. It was not 
that he wished to prove the common parentage of Sanskrit 
with Persian, Greek, Latin, and German, for that had long 
been established ; but his object was to trace the common 
origin of their grammatical forms, of their inflexions from 
composition,— a task which had never been attempted. 
By a historical analysis of those forms, as applied to the 
verb, he furnished the first trustworthy materials for a 
history of the languages compared. 

After a brief sojourn in Germany, Bopp came to London, 
where he made the acquaintance oflVilkins and Colcbrookej 
and became the friend of Wilhelm von Humboldt, then 
Prussian ambns5.idor at the court of St James’s, to whom 
he gave instruction in Sanskrit. He brought out, in the 
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Annals of Oriental lAterainre (London, 1820, pp. l-65)f 
an essay entitled ** Anal}'tical Comparison of the Sanskritt 
Greek, Latin, and Teutonic Languages,” in which he ex- 
tended to all parts of the gramm&r what he had done in 
his first book for the verb alone. He had previously pub- 
lished a critical edition, with a Latin translation and notes, 
of the story of Eala and Damayantl (London, 1819), the 
most beautiful episode of the Mah&bh&rata, which he had 
with genial tact culled from the tangled labyrinth of that 
^gantic epic. Other episodes of the MahAbh&rata — Indta- 
loMgamanam, and three others, Berlin, 1824; Dilvvinm, 
and three others, Berlin, 1829 ; and a new edition of 
Eala, Berlin, 1832 — followed in due course, all of which, 
with A. W. Schlegel’s edition of the Bhagaradgttd, 1823, 
proved cxcrilent aids in initiating the early student info 
the reading of Sanskrit texts. On the publication, in 
Calcutta, of the whole Mahfibhftrata, Bopp discontinued 
editing Sanskrit texts, and confined liimself thenceforth 
exdueivdy to grammatical investigations. 

After a short residence at Gottingen, Bopp was, on the 
recommendation of IV. von Humboldt, appointed to the 
chair of Sanskrit and comparative grammar atBerlin in 1821 , 
and was elected member of the Boyal Prussian Academy 
in. the following year, both which posts he held up to 
his death, Oct. 23, 1867. In his quality as Sanskrit pro- 
fessor he brought out, in 1827, his AnsfUkrliches Lehrge- 
hdude der SanSerita-Spraehe, on whidihe had been engaged 
since 1821. A new edition, in Latin, was commenced in 
the following year, and completed in 1832. A shorter 
grammar (Eritische Grammatik der Sanskrita-Spraehe in 
kurzerer Eassung) has run through three editions (Berlin, 
1834, 1845, 1863). At the same time he compled a 
Sanskrit and Latin glossary (1830) in which, more espe- 
cially in the second and third editions (1847 and 1867)- 
account has olso been taken of the cognate languages 
His chief activity, however, centred on the elaboration of his 
Comparative Grammar, wUch appeared in six parts at con- 
siderable intervals (Berlin, 1833, 1835, 1842, 1847, 1849, 
1852 ; 1 511 pages in small 4to),under the title Tergldcjiende 
Grammatik des Sanslarit, Zend, Griednschen, Lateinischen, 
Liithauischen, Altslavisehen, Gofhiscken, vnd Lcntschen. 
How carefully this work was matured may be gathered 
from the series of monographs printed in the Transadions 
of the Berlin Academy (1824 to 1831), by which it was 
preceded. They bear the general title, Yergleichende 
Zergliedenmg des Sanskrits und der mil ihm vencandten 
Sprachen. Two other essays (on the "Numerals,” 183p) 
followed the publication of the first part of the Comparative 
Grammar. The Old-Slavonian began to take its stand 
among the languages compared from the second part 
onwards. At the instance of the carl of Ellesmere (theii 
Lord Francis Egerton) the work was translated into 
English by Mr E. B. Eastwick (3 vols., 1845 j second 
edition, 1854). A second German edition, thoroughly 
revised (3 vols., 1856-1861), comprised also the Old- 
Armenian. From this edition an excellent French trans- 
lation was made by Professor Michel Bi4al, which came 
out in 5 vols. in 1866, jf. A third German edition has 
been published since the author’s death, in 1871, 

The task which Bopp endeavoured to cany out in his 
Comparative Grammar was threefold, — ^to given description 
of the original grammatical -structure of the laiignagcs m 
deduced from their intercomparison, to trace their phonetic 
laws, and to investigate the origin of their gramm.ntical 
forms. The first and second points a-ero subservient to the 
third. As Bopp’s researches were based on the best avail- 
able sources, and incorporated every new item of information 
that came to light, so they continued to widen and dtcpcii 
in their progress. Witness his monographs on the vowel 
svstem in the Teutonic languages (1S3C). on the Celtic 
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60 


Jhe^Sigainst which the student of comparative philo- 

that has been made ^inat Bopp of 
«n i»ii.Mnng the study of the native Sansknt gramnors, 
wfw exLe ought to be made in Ms favour. Bi 
early days of Sanskrit studies the r^uiate mater^s w^ 
uotLaSible in the great librariffl rf Eutom ; aod 'f^JJ 

had been, they would have a*®*'**^ ^“3 

for years, wWle the grammars of Forster, Wilkins, md 

Colebrooke, from which his grammatical 
derived, were all based on native grammai& The further 
charge that Bopp, in Ms Oomparativa Gr<mmar, gave 
nudue prominence to Sanskrit may be disproved by his own 
words; for, as early as the year 1820, ha gave it as hia 
oMion that frequently the cognate languages serve to 
wlinnilBta grammatical forms lost in Sandmt {Awmm cf 
Or. Lit., i 3),-— an ojunion wMch he has further devdoped 
in all his subsequent writings. In hia translations from 
the Sanskrit Bopp was not successful. He seems to have 
felt tMs himself ; for, after the pubbcation, in 1838, of 
Ms metrical translatioa of the Story of ITalOf he resigned 
that task to more skilful hands. 

The method of ttaeing the life and growth of language, 
so successfully applied by Bopp in the case of the Indo- 
European lang na g ea, has become the corner stone on wMch 
all modem linguistic sdence testa. His leseardie^ carried 
with wonderful penetration into the moat minute and almost 
microscopical details of liuguistie phenomena, have led 


B 0 B — B OB . „ T 1 . ■ 

. , • —7 Wti discovered near the Clear Ijukc in 

Albanian \ of ,i-ater now called the Borax I^ike. 

“e^ii seasSS the water almost entirely disappears 
w the Sin of the Borax Lake, which is situated in a 


seats, the closer or more distant affinity, and the tenets, 
practices, and domestic usages of the ancient Indo-European 
nations, and form the only safe bads on wMch further 
investi^tions in each direction ate postible. The outlines 
of his great work had been distinctly traced by him in Ms 
very fimt publication, from which the smence of comparative 
grammar may truly he said to date. In grateful tecoguition 
of that fact, on the fiftieth anniversary of the date of 
Windischmantfs preface to that work, a fund called Dw 
Bopp-Sliftttvg, for the promotion of the study of &nskrit 
and cornparutive grammar, was established at Berlin, to 
which liberal contributions were made by his numerous 
pupils and admirers in aU parts of the globe. 

Bopp was specially favoured by fortune in living to see 
toe results of his labours everywhere accepted, and his name 
ju^Iy celebrated. But the sun toat g^l^ the writer's pen 
did not shine upon him, and he died a poor mau,~by his 
genmne Mndhn^ and unselfishness, hia devotion to his 
tomily and fnends md his mre modesty, endeared to all 
Jl» W (SrfjT. TrmIMo. 0^ 

5^^, ■- nttndiMaoni Th. bAm, X 
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the name“f tiS ™der 

Central Ast at of 

and in Pet^\ and in re^nt 

, nu in recent years an important source of 


from the basin of the JJorax liOKo, ivmuu w - - 

region containing hot springs and the 
a^on. In 1863, when the lake measured 4000 feet long, 
1800 feet across at its widest “d about 3 feet deqj 
the water was found to contain 240 1 *^6 grains of solid 
mtter per gallon, of which 636-08 groins rcprMcnted 
SsSS iSrox. The bed of the lake is occupied vnth 
a^nosit of borax crystals, which are obtained by sinking 
caissona pumping out the water, and digging up tlio 
deposit. Californian crude borax is fit for use by ossav^ 
and others without undergoing any purificaliou ; but that 
obtained from Thibet contains a greenish eucrusting matter 
of a soapy consistence wMch has to bo separated before 
the mn tonftt is fit for use under the name of refined borax. 

The supply of borax is, however, more largely derivrf 
hy nrtifiaal means from boramc or boric acid, or from salts 
in wMch that acid occurs, than from these natural sources. 
Boramc acid is found among the ejecta around the ctatets 
of some volcanoes, and it is found in jets of ^vapour wliich 
stream forth from fissures in the earth in regions of 
volcanic disturbance. The chief source of boradc acid at 
the present day is found in the Marcmma of Tuscany, an 
extensive and desolate track of country embracing an area 
of about forty miles, over which jets of vapour and heated 
gases {noffioitt) and springs of boiling water spurt out 
from nnmerous chasms and fissures. The Marcmrna is dis- 
turbed by frequent volcanic shocks ; at some points the 
mouths of the fissures open direct into the air, at others 
they are covered by small muddy lakes (tatfoni). In 
addition to a smalt impregnation of boracic acid the 
soffioni contain ammoniacm vapour, to fix and obtain which 
the gases at some works arc led through sulpliurie acid. 
For obtaining the boracic acid a series of basins or ortificial 
lagoni are formed over the soffioni, so nnanged that ivnter 
to be charged with the add is conveyed by gravitation from 
the first to the lost of the series. Water is led into the 
highest and by the action of the heated gases it is soon in 
a state of ebullition. After being so left for about a day 
it is drawn off into the second, where it remains under like 
diramstanccs for the same period, and so to the end of the 
series, when the water should contdn nearly 2 per cent, of 
boracic acid. The mechanical impurities bdng allowed to 
subside, the liquor is then run into evaporating pans, shallow 
lead-lined vessels, heated by the gases from the soffioni 
themselves. The evaporating pans are worked on a con- 
tinuous vysXtaa, similar to the lagoons ; the liquor placed in 
the upper being concentrated down to half its original 
bulk is run into the second, and so on till it reaches a 
degree of concentration fit for crystallizing out the acid. 
In recent years artifiml soffioni have been formed by boring 
through the ^rock till some of the numerous chasms or 
chambers, with wMcIi the interior is honcr-combcd, ate 
re^ed, when immediately all the phenomena of a boradc 
soffione ate established. From some of these artificial 
soffiom issues witer of suffident ridincss in acid to bo led 
eTOporating pans. Similar emanations of 
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to many uses for \rliidi botaxis emi^oyed. . In 1855 Dr T. 
Bichardson patented a process for using the picked and 
w ashe d boronatrocalcute .as a substitute for borax in the 
glass manu&cture and preparation -of pottery glazes. It 
is, bowever, chiefly employ^ as a source of boradc add, 
and there ate also sevei^ methods of obtaining borax 
direct from the compound salt. 

Commerdal boradc add usually contains a condderable 
percentage of sulphates of ammonium, magnesium, and 
caldnm beddes other impurities. To prepare borax from 
this add, from 110 to 120 parts of crystallized sodium 
carbonate are required for 100 parts of boradc add. 
The soda is dissolved in a lead-lined vessel heated urith 
steam, to whidi the boradc add is added in repeated 
clmrges. The vessel is covered and the carbonate of 
ammorna ^ven off is led into a solution of sulphuric add 
and fixed. For tiie production of ordinary or prismatic 
borax the solution is brou^t to a strength of 20° to 
22° Baum6 (1*161 to I'lSO sp. gr.) and allowed to cool 
down as slowly as possible, so that the crystals may 
assume the large size demanded in commerce. Octahedral 
borax is deposited when a solution indicating 30° Baume 
(sp. gr. 1*264) is dowly cooling down from 79° to 56° 0. 
Bdow this point the formation of ordinary borax takes 
place. 

Under the blowpipe borax parts with' its water, and 
mdts into a dear-glass which has the peculiar property of 
dissolving many metallic oxides, and thereby edibiting 
characteristic colours, on which account it is of great value 
in blowpipe analysis. The same property also renders it 
a valuable material for pottery gla^ and enamds, and os 
it adheres closely to dean surfaces of metal and prevents 
thdr oxidation under high heat, it is indispensable for use 
in hard soldering, and is largely emplryed in brass manu- 
factures. It is also one of the ingre^ents employed in 
glass-making. Borax forms with oils and fats a soap which 
has been proposed as a detergent ; but experiments con- 
ducted by the late Professor Thomas Anderson of Glasgow 
show that it has a: more corrosive influence on fibres than 
common soap. In Bdgium powdered borax is used in 
domestic washing, with the object of economizing soap. 
Borax is used in medicine as an external application in 
akin diseases, and the preparation known as mel borads 
is a useful gargle in ulceration of the month and throat. 
In Bweden boradc add is extensivdy employed for the 
preservation of meat and milk; and while it forms au 
efficient antiseptic, food prepared with it is said to be 
perfectly fit for usa A very beautiful pigment, now much 
used in calico-printing, under the name of GnigneVs green, 
is a borate of diromium. 

BOBDA, JEA2i Chasles, mathematician and nautical 
astronomer, was bom at Dax on the 4th hlay 1733. He 
studied at La Fltcihe, and at au early age obtained a com- 
mission in the cavalry. In 1756 he presented a valuable 
paper to the Academy of Sdences, who elected him a mem- 
ber. He was present at the battle of Hastembeck, and soon 
. afterwards joined the naval service. He visited the Azores 
and the Canary Islands, of which he constmeted an admir- 
able map. In 1782 his frigate was taken by a British 
squadron; he himsdf was carried to Bngland, but was 
almost immediately released on parole, and returned to 
France. He died on the 20th Febraary 1799. Borda was 
an admirable mathematician, and contributed a long series 
of valuable memoirs to the Academy of Sciences. His 
researches in hydrodynamics were highly useful for marine 
engineering, while the reflecting and repeating circles, 
as improv^ by him, were of great service in nautical 
astronomy. He was associated with Delambre and M4- 
cham in the attempt to determine an arc of the meridian, I 
and the greater number of the instraments employed in | 
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the task were invented by him. (See Biot, “ Notice sur 
Borda” in the Mem, de VAead. des Sciences, iv.) 

BOBDHAUX, one of the finest and wealthiest commer- 
dal dties of I^nce, formerly the capital of Gnienno 
and Bordelais, and now the chief town of the department 
of Gironda It is situated 370 miles S.E. of Paris, in 
44° 50' N. lat. and 0° 25' W. long., on the left bank of 
the Garonne, about 60 or 70 miles firom its month, and in 
the midst of an extensive plain which comprises the 
district of M4doc, well-known for its red wines. Opposite 
the town the river makes a semicircular curve, and widens 
out into an extensive basin, which serves as a Wbour, and 
is lined with quays on both sides for a distance of three 
miles. Yessds of 800 tons can come up to the town, and 
ships of the greatest ordinary tonnage have depth enough 
as far as Fadllac, about 35 miles &m the mouth of the 
river. The basin is crossed by a magnificent stone bridge 
of 17 arches, 1534 feet long, which was built in 1821, and 
remained in the hands of a company till 1861 when it was 
dedared free. A short distance further up the river is 
spanned by a railway bridge. Few dties in Europe can 
show such a striking water-front as Bordeaux ; and ^ongh 
the streets of the older part are narrow and mean, those of 
the newer portions are wide and well paved, and contain 
handsome houses and public buildings. The prindpal 
square is the Place des Qninconces, whidi is adorned with 
statues of hlontaigne and Montesquieu. Among the 
ecdesiastical buildings the most important are the cathedral 
of Saint Andrd, a fine Gothic structure with two spires 
160 feet high; the churdi of Saint Michd, founded in 
1160, and formerly remarkable for a spire 319 feet in 
height, destroyed by a storm in 1768 ; Saint Croix, pro- 
bably in existence before the 7th century, restored in 
1864-5; Saint Paul, built by the Jesuits in 1676; and 
the chur^ of the CoUdge Boynl, in which is the tomb of 
Montaigne. The great intdlectnol activity of the dty may 
be seen from the fact that it possesses an academy (with 
faculties of theology, law, sdence, and literature), a 
medico-pharmaceutical school, a lyceum, a school for deaf- 
mutes, a normal school, and a school of navigation; 
numbers among its societies an academy of sciences, arts, 
and belles lettres, a medical society (founded in 1798). an 
agricultural society, a philomathic, a Linnaean, a horti- 
cultural, and an art^ological society ; and maintains nine 
daily papers, about as many weeklies, and two or three 
monthly periodicals,- besides the official publications of 
several of the above-mentioned societies. Its communal 
library, which dates from 1566, contains about 200,000 
volumes; and it has also an antiquarian museum, a 
museum of natural history, and a picture gallery. Among 
its benevolent institutions are the hospital of Saint Andrd, 
founded in 1825 to replace au older building of the same 
name, whidi dated from 1390, a children's hospital, 
originated in 1619, a hospital for incurables, a maternity 
and a military hospital, the lock hospital of Saint Jean, 
aud a magnificent deaf and dumb asylum. Of theatres 
there are five, — ^thc Grand Theatre, finished in 1780 and 
seated for 1300 ; the Theatre Loui^ opened in 1868, for 
2500; the Theatre Frangais, dating from 1857, for 1300; 
the Theatre National, opened in 1866, for 1000 ; and the 
Thdfltre des Folies Bordelaises built in 1872. A few 
buildings are of merely antiquarian interest, the most im- 
portant being the Palais Gallicn, which is really au old 
Homan amphitheatre of the 3d century, and the tower of 
Pey Berlaud. Bordeaux is the scat of an archbishop, 
and has a court of appeal, a court of assize, and tribunal* 
of primary instance and commerce. It Lis also a mint, 
the coinage of which is marked by the letter K. Its 
commercial institutions are necessarily nninerou? and varied; 
comprising an exchange, banks, insnrancu-ciiScef, custom- 
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1 ItafUitlarOUlMea. 

1 Church (rf St Mletirt 
S nace dn lUTch< Kenf 

4 Grand Sdmlntln. 

5 IMtt SCmlnatre. 

t Airhuatorthelmann 
T riue del Csim^na 
8 Plaea BooreogM 
8. Cnitora Honia 
18. Exchange. 

IL Flaee da la Beam. 

II, Place 8*480118188 
13b MHitair Hospital. 


14. dimeh of 8t Kteholaa. 
16.St John'eHoipUel. 

16. Itoi^tal tor Incarahlca. 
11. Spnagogne. 

18. ft damci'a ChapeV 

19. Bairecln. 

38 Qld Falala do dnitlce and 
SI Panl'e Charch. 

91. IiTcA Impdrlel. 

99 Old Chapello dca lilan- 
dais. 

93. St Andrew's (Cathedral) 
34. Mvnicipal Barradsa. 


Ciouiul'l'lnn of Bovileaiix. 


98, notddeVRIe. 

98. PriMw DCpancmental. 

91. Palais deJnstIce. 

98. Place d'Armes. 

98. St Andrew'i Hospital. 

38. St Haphaera liartacki 
n. Chnch of St Enlelle. 

S9, Tohacco Ua'infsctory. 

33 Place Ilodca<e: 

34. ChOTch of St Ihnno. 

38. Chnieh of St Senrin. 

38. Pcaf and Hnmh Inotltn 
tinn, i 


SI. Mint. 

38. Place AeTnoniv. 

88. IhflWTe d« VartOfs. 

40. Piece del Omnd* ni.innirs. 

41. Church of Xoltc Italic. 

49. note! de rAeadfinIc. 

4X Place dcla Comddle. 

44 Grand Thcalie. 

4 A Hotel dele Prdfcrtnre 
46. Old Chmeh of St Item). ' 
41. Chapene de Xotre Dane 
de Ben Seemra. 

4B. ArehtiWhqi'a Palace. 


49. Hfitrt dele Matte*. 
f«. Chuich of the CarwrlMw. 
61. Bath'. ^ 
ta. English rroteitant 
Chorrh. 

33 Protestant Clrareii. 

3L l.'nircpC! rtVI. 

63. Chnrch of St lAnlsana 
Archlrca du l>dpRTt> 
mmL 

33 ColMgedcTlTnU. 

37 Chnreh of St Qol. 


comprise com, {rmts, suger, wood, rean, ra^ medder, 
tartar, gams, indigo, and native manufactures. Shipbtuld- 
ing is a leading indnstiy, the number of firms in tbat 
department being about twenty in 1875. In the some 
year 220 vessels belonged to the port, with a total tonnage 
of upwards of 92,000 En^idi toi^ 

Bordeaux, or Sitrdigala, was originally tbe chief town 
of tbe Bituriges Yivisd. UndeT the Bomau empire it be- ' 
rame a fioniishing commercnal (»ty, and in tbe 3d century 
it wu made the capital of Aquitania Secunda. Ausonius, 
a writer of tbe 4tb centniy, who was a native of place, 
describes it as foa^square and surrounded witb walla and 
lofty towets, and celebrates its importance n« one of the 
greatest edncarional centres of Gaul. In the evils that 
resnlted from tbe disinte^tion of tbe empire Bordeaux 
had its full share, and did not recover its prosperity till 
the beginning of tbe lOlb century. Along with Guionne 
it belonged to tbe English kings for nearly three hundred 
(1154-1452), and wes for a time tbe seat of tbe 
bniliaut court of the Black Prince, whose son Bicbard was 


bom in the city. An extensive commerce was ^dually 
developed between the Bordeaux merchants and tlicir Icllow> 
subjects in England, — London, Hull, Exeter, Dartmouth, 
Bristol, and Clicster bmng tho princiiml ports with which 
they traded. For full details regarding the character of the 
traffic and its influence on tho destinies of the city iho 
reader may consult Frandsque Michel's ffittoin dw Com- 
mme cl de la ITavigalim de Bordeavx, 1867. In 1548 tho 
inhdlntants resisted tho imposition of the salt^tox hy force 
of nnnB, a pardonable rebellion for which thqy were 
punisli^^ bj' Montmorency with merciless severity. At a 
later period they held out for the Frondents against the 
royal amy- under Louis XIV, and Bicholicn, with an 
olffitinacy that biou^t tho monarch and his minister to a 
I humbler mood. During the Beign of Terror tho city 
I suffered almost as severely as Lyons and Marseilles, and its 
e^meree was greatly r^nced under Napoleon L In 
\ . 1 ^..^^ dedared for the House of Bourbon; and Louis 
AVLLL afterwards gave the title of duke of Bordeaux 
to his grandnephew, better known os the Count de 
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Chambord. lu 1870 the French GloTemment vros 
transferred to Bordeaux from Tours on the approach of the 
Germans to the latter city. Population in 1872, 190,682. 

Dapr6de Saint ^Maur, Stit. Curicusede Bordeaux, 1760; Deneime, 
ffist, de la ville de Bordeaux, 1771 and 1862 ; Bemadan, Hid. do 
Bordeaux, 1838-40 ; O’BdUj, ERd. eompUte do Bordeaux, 1858-60. 

BOBEAS, in Greek Mythology, uras a personification of 
the north Trind, and to be like it he ivas represented as 
rou^, powerful, and accustomed to gain his ends by 
irresistible force. A favourite instance of this was the 
'story of his carrying off the beautiful Oreithyia, a daughter 
of Erechtheus, Mng of Athens, when he found her gather- 
ing flowers by the banks of the Ilissus, or at the sources of 
the Cephisus, — others said the Areopagus, and others, 
again, the CitadeL He had sought before to woo her in 
vain, and now carried her to Mount Hsemus in Thrace, 
where they lived as king and queen of the winds, and had 
two sons, Zetes and Calais, and two daughters, Cleopatra 
and Chione. For the loss of Oreithyia the Athenians in after 
times counted on Boreas’s friencU^ness, and were assured 
of it when he sent storms which wrecked the Persian fleet 
at Athos and at Sepias. For this they erected to him a 
sanctuary, or, as others said, an altar near the Ilissus, and 
hrid a festif^ in his honour. Thurii also, which was a 
colony of Athens, offered a sacrifice to him every year, 
because he had destroyed the hostile fleet of Dionysius the 
elder. Boreas was described as a son of Astrseus and 
Aurora. In works of art he was represented as bearded, 
powerful, draped against cold, and winged. On the Tower 
of the Winds at Athens he is figured holding a shell, such 
as is blown by Tritons. Boreas carrying off Oreithyia is 
the subject of a beautiful bronze relief in the British 
Museum, found in the island of Calymna. The same 
subject occurs frequently on the painted Greek vases. 

BORELLI, GioYAi^Ki Ai.vokso, the head of what has i 
been called the iatro-mathematical sect, or that which, 
misled by the great progress which the application of 
mathematics had produced in the physicd sciences, 
attemptj^d to secure the same advantage for medicine, by 
subjecting to calculation the phenomena of the living 
economy. He was bom at Haplea, January 28, 1608, 
taught mathematics for some time at Fisa, and seems after- 
ward to have held the professorship of medicine at Flo- 
rence. He was greatly favoured by the princes of the 
house of Medici; but having been engaged in the revolt 
of Messina, he was obliged to retire to Rome, where he j 
spent the remainder of his life under the protection of | 
Christina, queen of Sweden, who honoured him with her ' 
friendship, and by her liberality softened the rigour of his 
fortune. He died of pleurisy on the diet December 1679. 
Borelli, more judicious than Bellini, restricted the applica- 
tion of his system chiefly to muscular motions, or to those 
phenomena of the animal economy whidi are in certain 
points subject to the laws of mechanics, and was led to 
the discovery of some principles new in themselves, and 
directly opposed to the received beliefs of his tima His 
followers, less cautious, wishing to generalize the applica- 
tion he had made, hy hypotheses, to which the return to 
a sound medical philosophy has done justice, greatly 
retarded the restoration of the sdence. 

The works of Borelli are, — 1. Belia Causa delle Felri maligni, 
Fisa, 1658, 4to; 2. Do Benum usu Judicium, Stn»bnt;g', 1664, Sro; 
3. Euelides Beditutus, 1628, 4to ; 4. ApoHonii Pergai Conieorum 
libri V. VI. et vii., norcnce, 1661 ; 5. Theoriec Hedieeorum Plantl- 
arum ex Causis l^ttsieis deduelx, Florence, 1666, 4to ; 6. Traetatus 
de I't Pereussionis, Bologna, 1667, 4to; 7. Hidoria et Meieorolooia 
ineendii jEthnei, Reggio, 1669, 4to ; 8. He Jfotionibus naturalibxts 
a gravitate 2)endentibus, Bologna, 1670, 4to ; and 9. He ATotu AnU 
maiium, opus postbumum, Rome, 1680, 1681, 4to. 

BOBGA, or Borgo, a seaport town of the Russian Grand 
Duchy of Finland, situated in the province of Xyland, at 
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the entrance of the River Boiga into the Gulf of Finland, 
about 25 miles KW. of Helsingfors, in 60° 22' N. lat. and 
25° 45' E. long. It was at one time a wealthy and hand- 
some city, but has grMtly decayed. It is still the seat 
of a Lutheran bishopric which extends over a large part 
of Finland ; and it possesses a beautiful cathedral, a 
gymnasium (where the well-known Swedish poet Runebeig 
lectured for many years), and a theatre. Ihe weaving of 
sail-clpth and the manufacture of tobacco are the principal 
industries, and the chief articles of trade are wood, batter, 
and meaL In 1873 the value of the imports, mainly from 
Germany, England, and Russia, was upwards of £141,000, 
while that of the exports was rather under £50,000. Borga 
was the seat of the Finnish diet in 1809. Population, 
which is mostly Swedish, in 1867, 3420. 

BORGERHOUT, a flourishing township of Belgium, in 
the arrondissement of Antwerp, and on the road from that 
city to Tumhout. It has bleachfields, dye-works, woollen 
factories, and corn-mills. Population, 10,787. 

BORGHESE, a noble Sienese family, one of whom, 
on be^g elected pope in 1605, assumed the name of Paul 
Y., after which the family became among the most powerful 
of the Roman nobility by their union with the Aldobrandini. 
Camillo Filippo Ludovico, Prince Borghese (born 1775), 
married in 1803 Pauline, sister of the Emperor Napoleon, 
and widow of General Lederc. In 1806 he was made 
duke of Guastalla, and for some years acted as governor of 
the Piedmontese and Genoese provinces. After the fall of 
Napoleon he fixed his residence at Florence, where be died 
in 1832. The Borghese pdace at Rome is one of the most 
magnificent buildings in the city, and contains a splendid 
gallery of pictures. 

BORGIA, CjEsab and Lticbetia. The history of Ctesar 
and Lucretia Borgia up to the death of their father has 
been related under Aeuxastoer VI. (vol. i p. 487). Alex- 
ander’s sudden decease at an unfavourable conjuncture 
proved the ruin of Ciesar, who, as he subsequently told 
Machiavelli, had provided for every contingency except that 
of his father and himself bring disabled at the same time. 
Though suffering from a dangerous illness, popularly be- 
lieved to be the effect of poison, he possessed himself of his 
father’s treasures, and exerted sufficient influence in the 
conclave to procure the election of a friendly pope. The 
pontificate of Pius IIL, however, only endured for a few 
weeks, and his successor, Julius II., the hereditary enemy 
of the Borgias, threw Cwaar into the prison of St Angelo, 
where he was detained until be had consented to deliver up 
all his fortresses. He was then sent to Naples, where the 
Spanish viceroy, Gonsalvo de Cordova, in violation of his 
pledge, caused Mm to be arrested and sent to Spain. 
After two years’ confinement in the castle of Medina del 
Campo, he escaped and took refuge with his brother-in-law, 
the king of Navarre, in whose service he was slain before 
Yiana, March 12, 1507. Ca-sar possessed considerable 
abilities, but these are in general much overrated by 
historians, especially by Lord Macaulay in his essay on 
Machiavelli His extraordinary success was not so much 
owing to the superiority of his qualities as to his utter 
emancipation from every restraint of conscience and 
honour. As a ruler he was intelligent and sagacious ; his 
subjects regretted him, and his mercenaries scn’cd him 
with remarkable fidelity'. Lucretia Borgia’s life, after her 
marriage to the duke of Ferrara’s son, wa.« jjrospcrous and 
uneventful, or at most only troubled by the not vciy well 
attested homage of Cardinal Bembo. She obtained uni- 
versal respect by her piety and prudence, and her patron- 
age of men of letters, and died in 1520. In fact, although 
intelligent and liighl\* educated she vras essentially a 
common-place woman, incapable from every pomt of view 
of the atrocities imputed to her by libellers in her om; 
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dav, and bv posts and xomancsis evor since* She has BCBKU, or Bobgc, ft Monfry jp the inf enor of Africa^ 
suffetcd Ticariously for her father and brother. See espe* atuated hetxreen the Iith and 20th parallels^ of Jf. ]at,, 
ebUy her latest historian, Gregororins (Huereaa Sorgia, and between 18’ and^ 21’ £ loa^, and forming part of 
1874), whose volumes contain a mass <d most interest- the ^eat Soudan i^on. It is bounded aor&wx^s by 
ing information, espedally relating to Lncretia's early the ^besti fountains, and is in great measoreoccnined by 
years, but whose rtn^ation of his heroine might have lesser devationsbeloDmng to the same ^tem; to the south 
been much more decided. The English biography by or rather south'West li^ the Bodele basin, from which it 
Gilbert b well intended W devmd of Uterary or l^torical is separated by a narrow stretch of higher ground. Thfl 
Tidne. (b. g.) dimate is mudi better- than that of the nei^lumting 

BORGO 8.4.17 D0EXC70, a walled town of Italy, in conufries to the south and east ; hut the eastern trade-winds 
the province of Farma, and capital of a dreondatio, b blow persbtently with great violence, bdng strongest from 
situated on the Stiroue, a sub-tributary of the Po, about early morning till almut three P. 3 I. The light sand 
15 miles TT. of Parma on the railway to llilan. Besides that covets a urge part of Gie country b drifted by it into 
its mthcdral, a bnilding of the 13th century, in the countless heaps, i^t change their slmpe and position from 
Lomtord style, adorned with rude sculptures, it possesses day to day. It b plain, from the fish-ukelctons sHtt ' 
a cislle and tort, a throlo^cal seminary, a college, a mnsb strewing the grimnd, that a consideralrio portion of the 
school, and a temacKable institution for mendiGants. The south of Borku has at no very distant day been like BnAoin 
^miMg of hemp and s^ and the manufacture of glass and other ^ricts under water. At present the irrisated 
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JOM 08 XOXIii,™om S»rosm». 


Sfc of m<TOlai,r^3 iZfJf ly llw ralfal. of Bonm for ttS 

*®*«*«% oiltivatcd, produdnir in abund ^ the army 

snnnbTf Tn “^ent breed, and there b a copious m their expectation of reaching Borku. Dr 

ISnS country^ Syear 

between Haussa null An j.. A ^^wuntofhis soioum in the 



B O R- 

most of the leading literaty men of the time, more 
particularly 'with Pope, 'with whom he kept 'up a long 
correspondence, and for whose grotto at Twickenham he 
famished the greater proportion of the fossils and minerals. 
His letters to .Pope, St Aubyn, and others, with answers, 
fill several volumes of hIS. l^ere are also MS. notes on 
Cornwall, and a complete unpublished treatise Concerning 
the Creation and Dduge. Some account of these MSS., 
with extracts from them, will be found in the Quarterly 
Review, October, 1875. Borlase’s memoirs of his own life 
were published in Nichol’s Literary Aneedoiee, voL v. 

BOBH, Ignatius, Basox vox, an eminent mineral- 
ogist and metallurgist 'was bom of a noble family, at 
Earlsburg in Transylvania,- in 1742 He was educated 
in a Jesuit college at Vienna, and entered that order, 
which, however, after sixteen months, he quitted. After 
studying law at Prague he travelled into Germany, Holland, 
and France. On return to Prague he engaged in the 
study of mineralogy. Austria produces 'various metals in 
considerable abnn^nce, and the administration of the 
revenue arising to Gk>vernment from this source is con- 
ducted by local boards, under the control of the chamber 
of mines at Vienna. This administration offers a field of 
soma preferment; and Von Born 'was received into the 
department of t^ mines and mint at Prague in 1770. 
About this time he met with an accident which nearly 
proved fatal, in the course of a joura^ through Transyl- 
'vania Having entered a mine at Felso-Banya, whilst the 
air was charged 'with arsenical 'vapour, he was stupified for 
fifteen hours, and long afterwards suffered from a cough 
and general pain. Some time after this accident he 'was 
affected 'with 'violent colics, and in the latter part of his life 
was deprived of the use of both legs. These calamities, 
however, did not repress the activity of his mind. He had 
to ^ve up his assessorship of the mining council, but con- 
tinued to produce 'works on mineralogy which won him a 
European reputation. He met with much opposition in 
attempting to introduce amalgamation in Hungary, in place 
of smelting and cupellation, for extracting silver from the 
ores. His opponents endeavoured to prove his process 
inferior to that already in use ; and, after it had been tried 
successfully, pronounced it to be merely the old Spanish 
process of amalgamation. The emperor, however, ordered 
that his method rirould be employed in mines belonging to 
Government, and that he should receive a third part of 
the savings arising from the improvement daring the first 
ten years, and 4 per cent, of this third part for the next 
twenty years. In 1 766 he 'was appointed by Maria Theresa 
to arrange the imperial museum at Vienna, where he 'was 
made councillor of state, and continued to reside until his 
death. Von Bom attempted satire 'with no great success. 
The Staate Perudce, a tale published without his know- 
ledge in 1772, and an attack on Father Hell, the Jesuit, 
and king’s astronomer at Vienna, are two of his satirical 
works. Part of a satire, entitled Monadiologia, in wMch 
the monks are described in tbe technical language of natural 
history, is also ascribed to him. Von Born was well 
acquainted with Latin and the principal modem languages 
of Europe, and 'with many branches of science not imme- 
diately connected with metallurgy and mineralogy. He 
took an active part in the political changes in Hungary. 
After the death of Joseph, the diet of the states of Hungary 
rescinded many innovations of that scheming ruler, and 
conferred the rights of denizen on several persons who had 
been favourable to the cause of the Hungarians, ani^ 
amongst others, on Von Bom ■ At the time of his death in 
1791, he was emplcyed in writing a work entitled Fasti 
Leopoldini, probably rdating to the pradent conduct of 
Leopold IX, the successor of Joseph, towards the Hun- 
garians. 
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BORNE, Ludwig, German political writer and satirist, 
of Jewish family, 'wus born 18th ]ilay 1786, at Frankfurt- 
on-the-Main, where his father, Jakob Barach, carried on 
the business of a banker. He studied first at Berlin, where 
he became acquainted with Schleiermacher and the famous 
Henrietta Herz, and afterwards at Halle, intending to enter 
the medical profession. His inclinations for pure Utemturo 
proved too powerful to allow him to cany out this design,, 
and in 1806 he removed to Heidelberg in order to study 
financial and political economy. Two years later he took 
his degree at Giessen, and in 1811 he received an appoint- 
ment in the bureau of police in his native town. The 
reconstitution of Frankfurt os a free city after the fall of 
Napoleon’s powref in Germany soon deprived him of a 
situation which was but little suited to his tastes or abilities. 
He then devoted himsrif to literature, and for a time edited 
a newspaper entitled Staats-Ristretto, which wus quickly 
suppressed by the Government on account of its liberal 
tone and the boldness of its criticisms. The same fate 
attended his next venture. Lie Zeitschwingen, which ap- 
peared for only four months. In 1817 he renounced his 
Jewish faith and took the name of Borne, by whi(di he is 
always known. From 1818 to 1821 he edited Die Wage, 
a paper particularly distinguished by its lively political 
articles, and by its powerful but sarcastic theatrical criti- 
cisms. For some years after the suppression of his paper, 
Borne resided' principally in Paris, Hamburg, and Frank- 
furt. After the July revolution (1830) he hurried to Paris, 
expecting to find the newly constituted state of society 
somewhat in accordance with his own philosophic views ; 
but in this hope he was completely disappointed, and the 
bitterness of his anger lent additional force to the satirical 
letters he began to publish in his last literary venture. La, 
Balance. 'While advocating his favourite scheme of a 
closer union between France and Germany, he assailed 
with unsparing sarcasm and polished wit the German 
dynasties, whom he looked upon as the great opponents of 
liberalism. He died at Paris in 1837. Borne’s works are 
remarkable for brilliancy of style and for a thoroughly 
French vein of satire. His most elevated piece of criticism 
is the Lenkrede auf Jean Paul, in w'hich he shows him- 
srif fuUy able to appreciate the great German humourist. 
The Memel der Framosenfresser may be taken as a sped 
men of his unrivalled powers of sarcasm. There have 
been several complete editions of his writings, the latest 
being that of 1862, 12 vols., Leipsic; his life has been 
written by Gntricow, 1840.- 

BORNEO, one of the largest islands of the world, is 
situated about the middle of the East Indian Archipelago, 
and lies immediately under the equator, bctw-cen 7” N. and 
4" 20' S. lat., and between 109“ and 118“ R long. It forms a 
kind of irregular hexagon, and its area is estimated by Engel- 
hardt at 289,000 Ebg. square miles (more than double the 
area of the United Kingdom). Its coast-line is much less 
broken than that of most of the neighbouring islands ; and 
there are some extensive bays, such as Maludu in the 
north and Sarawak in the west, none of them are so deep as 
greatly to interfere with the regularity of its contour. A large 
proportion of the seaboard is of allu'vial formation ; and in 
'various districts the deposition of new land is very per- 
ceptibly going on. The whole of the ground, for example, 
to the west of the Kandang Mountains in the kingdom of 
Landak has been gained from the sea during the last four 
centuries, and it is evident that many smaller islands 
which fringed the coast in former times have been incor- 
porated xrith the mainland. This process^of extension gora 
on all the more rapidly, because the neighbouring sea is 
very shallow, except on the eastern side. 

Of the interior of the island a considerable part has been 
only partially explored, so that the physical features can 
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hardl^v be given with safficient precision and detail The 
geneial'^'^^cdiaracter of the country is mounlainouSj though 
none of t.^he ranges and few of the individual peaks attain 
to any grei'ie^t elevation The centre of the island seems 
to be occupi’ioed by a kiad of table-land, with which the 
principal chaiu^ts connect themselves more or less directly. 
Of these the nT^'ost extensive may be traced from Capo 
Datb, on the wcs^^ coast, in 2“* 6' 24*^ N. M, northwards 
through the length 6\ f the island, which it divides oswater- 
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The ( rtnstorn slope of tho Kiimbang and Ivini-balu range, and 
discharges its waters into tlm Chincso Sen. The most im- 


weacora siopo oi luo unmoang ana juni'Uaui range, and 
' discharges its waters into tlm Chincso Sen. The most im- 
portant of its rivm are tho Satannk, tho Batang-Lupar, 
the Seriba^ tho Bcjang (which is navigable for 140 miles), 
the Baram (about half a mile wide at its inbnth), the 
liimbang or Bruni llivcr. the Tewaran. the Biiitulu. nwfl 
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Kni-balu itself, xu mo Boma-wcsicm vcrsaiit t&o Jaigcst 
river is the Knpuns, which, rising towards the centre of 
the island, in about 114" 3i long., falls, after a long and 
fading course, into the sea botu’cen Mcinpawa and 
Sukkadana. It has eijght navigable moutbs, and at 
Bintang, where it receives tho Melawi, its jjrincimi 
tnbutary, it has a breadth on072 feet nnd a varying depth 
of 6 to 11 fathoms. Tho Banjcniiassin or Barilo, which 
m the master stream of the southern versant, rise.v in the 
e" Imp V ««ches tho Sea of Jav.-! in 114® 30’ 
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Macassar. Most of the rivers of the northorn versX‘*“‘‘ ®^ 
comparatively smaU, as the island narrows into n 
promontory. Besides the Sebuku, which rises in "Xfi**® ®^ 
Pentyieangan and falls into tho sea at TemeUngan ®"."‘ 
Bomu, tie Gunong-Tebur, and tho Buluagaii are *7 
worthy of mention. ^ all 

Among the lakes of Borneo that of Kini-halu, near ' 
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but many others are of consideraUo aza The 

ox^pli^, on the JCapuas River, is, accordP?®® 

In tho valley of the BaniermniKin nm <1... u-i.! , iici» 


V, 

— — Sintong there is an extenrire 

^’“® discovered (bl 

SnihnTir'^i names of the LueV*' 

Snmbah, afalajm, or van CapeUan Lake. f r 

zssi”" »“ ■*»> if 

almost hecaUed temSto^ 
which isalmostunSe ®s« 

thermometer is 82®, nhilc\ wrireS**??" 

Bunnsi^ nnd hardly ever evnn ^ ® ^® -i 

difference betwren ”®®®' “f®®®^® 92", The 

rigidly marked; thoataosph^i^sT ” ”®* 

and while, on tho one tonS 2,™ ro«»d, 

tinnoas dowaponr, there is ^8 bardly a day of con- 
without a shower Bnrincr a ^ ^® hand, a day 
from Novem^J io 

Inst, are ‘®*™“t®> "‘Win they 

m the dunatio chamctenrft^^ ’°^®?“”.®'6f®nt variety 
when viewed in relataon to I districts, especially 

for exampto ®®®® «® 

statistics of th^DS^ On®^^ unhealthy; but from the 
European has to ‘lint the 

the idand SjavF more to fear in Borneo than in 

diseases are n “®?"S "“ses the prevailine 

wmt of deaSST^^^toi ^®°d «? 

wnuness. Scrofula is common throughout the 




BOR 

country, and dephautiasis is frequently met -witli on the 
coast. Small'poz, dysentery, and fevers are the usual 
epidemics ; and ophthalmia sometimes attacks whole tribes. 
About a sixth of the native population in some quarters 
suffer from a kind of ringworm, called kurab, which is 
identified with herpes farvnosus. . Consumption is not 
uncommon. 

The mineral wealth ,of Borneo is great and varied, 
including diamonds, gold, platina, qui^ilver, cinnabar, 
copper, iron, tin, antimony, petrolmm, sulphur, rock-salt, 
marble, and coaL Landak and Fontianak are the best 
diamond districts, and Sambas, Landak, Montrado, and 
Borneo Proper fumi^ the greatest quantity of gold. The 
annual amount of gold collected in the island cannot be 
ascertained; but the amount exported from Brnni in 1870 
was 5789 dollars. Coal of excellent qualify is foundinthe 
valleys of the Banjermassin, the Euri, the Gunong-Tebur, 
and the Melawi, as well as in Sarawak, and in the island of 
Labuan. The Enfi deposit was discovered in 1845 or 
1846 above Samarinda, and has since been stnuh in a 
number of places along the main river and several of the 
tributaries. A mine was opened at Felarang, but does not 
seem to be at present worked. Another, however, at 
Fengaron, on the Biam Eiva, yields annually about 
9000 or 10,000 tons. The coal-fields in Borneo Proper 
were conceded to Sir James Brooke in 1846, and since 
1868 have been in the hands of the Oriental Coal Com- 
pany, which has as yet taken no advantage of its 
rights. Antimony was discovered to be a Bornean product 
by Mr J. Craufurd, the well-known geographer, who, 
in 1825, learned that a quantity had been brought to 
Singapore by a native trader as ballast. The supply is 
practically unlimited, and the chief mine, is at Bidi in 
Sarawak. 

The fauna of Borneo comprises a large variety of species, 
many of which are numerically of great importance. Among 
the Quadmmana, which, are very well represented, the 
most remarkable is the orang-outan (or mias, as it is c^ed 
by the natives), an animal only to be found dsewhere in 
the Island of Sumatra. It frequents the low-lying districts, 
eqiecially in the neighbourhood of the Dyak plantations. 
The wawah, a kind of gibbon, several Semnopithed (os the 
longnosed ape and the golden-black or duysomelas}, and the 
large-eyed Stenops iardigradus are also worthy of mention. 
The larger beasts of prey seem to be altogether wanting, so 
that little check is put on the natural fecundity of the 
graminivorous species. A small panther and ^e Felis 
macrocelis are the largest animals of the cat-kind known; 
for though the tiger has sometimes been reported to occur 
in the mountains, its presence has nevei been verified. 

' The Malay or honey bear is very common. The rhinoceros 
is found on the north-west coast, and the elephant, 
introduced by the Chinese or Portuguese, in the neighbour- 
hood of Cape Unsang. TTild oxen of the Sonda race are 
not uncommon ; and the whole island swarms with droves 
of wild pigs, which are distinguished by a curious 
protuberance of hair on each side of the head. These 
famish food not only to the Dyaks, who are very fond of 
the fiesh, but also to the crocodiles that abound in the 
principal rivers. Three or four spedes of deer arc 
enumerated, one of which, the pclandok of the Malays, is 
remarkable for its smallness and beauty. Squirrels, 
porcupines, civet-cats, rats, bats,, and lizards are well 
represented, and snakes of various kinds, from the boa 
constrictor downwards, are abundant, while the marshy 
districts swarm with frogs and leeches. The latter attach 
themselves in a most troublesome manner to the passing 
traveller. A remarkable fiying-frog was discovered by Mr 
■V7nllace. Birds ate comparatively rare in many quarters ; 
the most important being eagles, vultures, falcons, owls, 
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hom-bills, cranes, pheasants, — ^notably the Argus-pheasaut, 

— partridges, ravens, crows, parTOts,woodpeckers, doves, and 
sw^lows. The CypstVas eseulenius, or edible-nest swallow, 
is very common. Mosquitoes and saudfiies are the chief 
insect pests, and in some districts are very troublesome. 
There is also a kind of ant called the sumpit-api or fire-ant, 
the sting of which is very painful The lepidopterous insects 
are remarkable for their number, variety, beauty, and size. 

In one favourable situation Mr Wallace caught 120 different 
species of moths in one night. The Coleoptera are no less 
numeronriy represented, as, indeed, might be expected in 
so richly-wooded a region. The lakes and itvers, as well 
as the surrounding sea, abound with fish. Dr Bleeker in 
his “ Bijdragen tot de Eennis der Tchthyologische Fauna 
van Borneo,” in the Natuurhundig Tydsehrift van FederL 
Ind., describes 176 species which he obtained during his 
residence in the islanA 

The domestic animals of Borneo are few both in number 
of species and for the most part in number of individuals. 
The character of the country has prevented the development 
of pastorM modes of life. In some districts, as in rite 
neighbourhood of Ambong, there are bullocks of the 
Brahmin breed, about thirteen hands high ; the buffalo is 
sometimes employed in agriculture; and sheep and goats 
occur. The cat and dog are both domesticated. A few 
horses, introduced Toy Europeans, and only possessed by the 
wealtMer classes, are found in Banjermassin and Sarawak. 

The flora of Borneo is very rich, the whole surface of Pli 
the island being clothed in luxuriant vegetation. The king 
of the forest is the iappan, which, rising to a great height 
with a single brandbless stem, is crowned with a splendid 
dome of foliage. From the wood of this tree the chiefs 
construct their official seats. The iron-wood, so remarkable 
for the durability of its timber, is abundant ; it is used 
by the natives for the pillars of their houses, and forms an 
artide of export to China. It is almost rivalled by the 
Itayv. Umesu in hardness. In all about sixty kinds of timber 
are furnished in more or less profusion. Palm-trees are 
abundant in great variety, indnding the nipa, cabbage, fan, 
cocoa-nut, and sago pahns ; the two last afford large supplies 
of food to the natives. Gutta-percha, camphor, dnnamon, 
doves, nutmegs, gambir, and betd-nuts are all produced 
in the island ; most of the tropical fruits flourish, such as 
the mangostron, the lensat, rambutan, jack, jambon, and 
blimbang ; nor must the wonderful durian forgotten, 
of which Mr Wallace enthusiastically declares that it is 
worth a voyage from Europe to taste it. It is a large fruit 
with an exceedingly strong spiked outer covering, and not 
unfreqnently inflicts severe wounds by falling on the 
passers by. Yams, potatoes (an indigenous sort), melons, 
pumpkins, cucumbers, pine-apples, and bananas, sugar, 
pepper, cotton, and tobacco are cultivated, though not as 
yet on a very extensive scale. In the south-eastern division 
of the Dutch territory the export of cotton was in 1854 
1795 picols. Hie product of the wild plant is very good, 
and is exported from Borneo Proper. Among the more 
beautiful of the flowering plants are rhododendrons, orchids, 
and pitcher-plants, — ^the last reaching a most extraordinary 
development, especially in the northern districts about Kini- 
bain. Epiphytous plants arc veiy* common, many that are 
usually independent assuming here the parasitic character. 

The Vanda Lmni, for example, "grows on the lower 
branches of trees, and its strange pendent floner-stalks 
often hang down so as almost to reach the ground.” Ferns 
arc abundant, but are not so varied as in Java ; Mr Wallace 
collected fifty species. 

The population of Borneo consists of a considerable ishi'. 
variety of races, of very different origin, and of different 
degrees of civilization. The most imjKirtant numerically 
ore the Dvaks. the Malays, the Chinese, and the Buginese : 
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im<l. from their poUttcal influcttcci the Arabs and the 
Uatciu 

The Drabs, Dayaks, or Dayabkere arc genemUy regarded 
os the most abori^nsl. For themsdres they have no general 
designation; W, broken as they are into nnmerons tribes, 
they arc distingnished by setmate tribal names, many of 
trhich seem to be merely the names of the rivers on which 
their settlements are sitnated. Though regarded hj tho 
^falays as aliens, and looked down npon as almost beneath 
humanity, they ^long to the same race. Separation, how- 
crer, must hare taken place at a very early date, K^el, 
who has attempted to form a classification of the Dyaks 
according to their ethnographical affinity, divides them 
into five principal branches. The first of tbes^ which he 
calls the north-western, indndcs the natives (ti Strong, 
Samwab, Sambas^ Landak, Tayan, Melionow, and &ngow. 
They all speak the same kngaage, and are remarkable for 
their dependence on the M^alay princes. The second 
branch, which is called emphatically the hlalayan from its 
greater retention of Malay characteristics, oeenpies the north 
coast in Banting, Batang-Lupar, Rejang, and part of the 
valley of tho Kapnas. To the third or Parian branch 
belong the Dyaks of the rivers Knti and Passtr, who aro 
said to speak a language like that of Macassar. The fourth 


missionaries. In moral character he is far ,snperior to the 
civilized Malay, being unsuspicious and hospitable, and 
honest and tmUifal in a striking degree. The various tribes 
differ greatly in relj^ons ceremonies and beliefs, and it is 
hard to ^ve a satisfactory idea of them. They have no 
temples, priest^ or regular recmrence of worship ; but the 
father of each family performs such rites as the exigencies 
of each day demand. A supreme god seems generally 
adbiowledg^, but subordinate deiii^ are supposed to 
watch over spedal departments oi the world and human 
affairs. Sacimces both of animals and fruits — andin some 
coses even of hnman beings — are offered to appease or 
invoke the gods ; divination of various Muds is resorted to 
for the purpose of deciding the course to be pursued in any 
omergeniy; and criminals are subjected to the ordeal by 
poison or othenrise. There is a very strong belief in the 
existence of evil spirits, and all kinds of calamities and 
diseases are ascribed to their malignity. Thus slmost the 
whole medical ^tem of the Dyaks consists in the applica- 
tion of appropriate charms or the offering of conciliatory 
Motifices, Many of tiiose natives who have h^ much 
mtercourse with the Malays have adopted a kind of mongrel 
Mahometanism, xrith a mixture of Hindu elements. The 
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first civilized pe<^le who had dealings with Borneo : their 
own annals speak of tiibnte paid to the empire Fha-la 
on the north-east coast of the island as early as the 7th 
centnrr, and later docmnents mention a Chinese coloniza- 
tion in the 15th. The traditions of the hfalays and 
Dyaks support these statements, — the people of Bmni 
regarding themsdves as partly of Chinese descent, and the 
annals of Soln recording an extensive Chinese immigration 
about 1575. Be tiiis as it may, the flourishing condition of 
Borneo in the 16th and 17th centuries was largely due to 
trade with China. The Chinese founded in the ISih century 
an important colony in Bmni ; but their numbers were 
lessened by the bad treatment of the princes. The jMahty 
chiefs of other districts invited them to come and develop 
the mineral wealth of the country, and -before long they 
were ' to be found in considerable numbers in Sambas, 
^ontrado, Pontianak, and elsewhere. They were at first 
forbidden to engage in commerce or agricultnre, and pre- 
vented from wearing fire-arms or possessing gunpowder. 
About 1779 the Dutch acquired immediate authority over 
all strangers, and thus had the means of controlling the 
new colonists, who soon proved themselves rather trouble- 
some. Their numbers continually increased, and thqr 
pushed inland to new mineral districts, forming friend- 
ships and contracting marriages with the I^ksL For the 
better management of their afiairs th^ entered into ex- 
tensive associations, which gradually assnnied more and 
more of a political character until they were almost regular 
confederacies. This rendered them at once more disposed 
and more able to assert their claims to independence; 
and it cost both the Dutch Government and the Bajah 
of Sarawak several severe contests to bring them to terms.. 
They form at the same time one of the most valuable 
elements in Bornean civilization, and are an industrious, 
intelligent, and well-educated race. It would be. hard to 
find a man among them who cannot read and write ; and 
their first care in a new settlement is to found a sdiooL 
The greater part of those on the west coast are emigrants, 
originally from the northern boundaries of Qnang-tnng 
and Qnang-sL They are rough, stem, and quarrelsome. A 
more polished dass come from the coast district of Amoy, 
and look down on their mder fellow-countrymen, from 
whom they keep themselves markedly distinct. The 
former class are called Kdis by the Bomsans, and the 
latter OUohs. 

ties In regard to the number of the population of Borneo it is 

poia-' difficult to arrive at anything like a satisfactory estimate. 
The inland districts seem to be veiy thinly inhabited; 
and the Dyaks increase in numbers at a very slow rate, in 
spite of their being both a healthy and moral people. This 
is attributed by ^ Wdlace mainly .to infeennffity on the 
part of the women brought on by the excessive labour to 
which they are subjected from early girlhood. The popula- 
tion of the Dutch territory was stated in 1871 at 335,677 
natives and 131 Europeans in the western division, and at 
847,846 natives and 320 Europeans in the south-eastern, 
mal^g a total of 700,386 ; but the statements rest on 
little ^tter than conjecture. If they approximate to the 
tmth, the population of the whole island may be set down 
at between 1,000,000 and 2,000,000. Earlier estimates 
carried the total as hi^ as 3,000,000. 
totial Borneo is politically divided into Borneo Proper or Eruni 
on.*, (inclusive of Sarawak), the territory of the sultan of Suln, 
and the Dutch possessions and protectorate. Bmni is an 
» independent country, governed by a sultan, who is nom- 
inally absolute; but the real power is distributed among 
the subordinate chiefs^ who act each as much as possible 
as his own master. The inhabitants are all serfs of 
the sultan or the chiefs, who may dispose of their 
property, their wives, or their children in the mo^ 
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arbitrary manner, hfirhometanism is the state religion. 

The capital, also called Bmni, is a la^e and flonrishing 
city. The estimates of its population have all along greatly 
varied. Among the most recent is one which makes it 
30,000 or. 40,000, while the population of the whole king- 
dom is given at 225,000. A considerable traffic is carried 
on with Malacca, Singapore, China, Bio, Sambas, Ponti- 
anak, and other places in the Dntdi possessions. Thera 
is an extensive &lung in the river, the produce of which 
furnishes the people with a large proportion of their food. 

The fishermen form a distinct caste, and the same is the 
case with the workers in brass, the blacksmiths, the gold- 
smiths, the matmakeis, &c. The manufacture of golffiaca 
and silk embroidery is carried to great perfectioiL For 
accounts of Sarawak and the Sulu territory the reader is 
referred to separate articles. 

The Dutch territory forms two great divisions, the Dutch 
western and the south-eastern. The western, governed tenitoiy, 
by a resident, is subdivided into two parts, Pontianak 
and Sambas, the former administered by the resident him- 
self and the latter by an assistant-resident and the sultan 
of Sambas. Pontianak inclndes Landak, Tajan, Mampawa, 

Sintang, Selimbon, Upper-Eapoas, and Montrado, wlffie to 
Sambas belong the districts of Pamangknt and Seminis. 

The south-eastern division is subdivided into an eastern and 
a southern part. Under the southern are Eota-Waringin, 
Fembnang, Sampitite, Great and Little Dyak, Bekompai, 

Dnson, Banjetmassin, and Tanah-Laut; and under the 
eastern are Tanah-Bnmhu, Ensan, Passir, Enti, Sambi- 
liung, Gnnong-Tebnr, Bulungan (the three last being also 
known as Beron), and the ^dnng lands. The east coasts 
from Sebamban in Tanah Bnmbu to Eaninngan in 1° 3' N. 
lat., belongs immediately to the Dntch Government. In 
the western division several important military toads have 
been constructed, and the xesonress of the country are being 
opened np. 

Borneo has never, as far as we have information, formed a History, 
political unity ; and even its physical unity as an island is 
so little known or considered by its native inhabitants that 
it possesses in their langnages no general designation. 

As a natural consequence Borneo has no proper history. 

The island was first discovered by European navigators in 
the beginning of the 16tb centnxy, according to one account 
by Lorenzo de Gomez, a Portuguese, in 1518, and according 
to another by Don Jorge de Menezes in 1526. Before 
long commercial relations were formed with the natives by 
the Portuguese traders, at first in the city of Bmni itself, 
and then in various other maritime states. In 1573 their 
Spanish rivals tried to open a connection with Bmni, but 
their attempts were without success till the sultan being 
dethroned appealed to them for assistance, and was restored 
in 1580. From that time they kept up intercourse with 
the country, hut it was not nnfrcqnently intermpted by 
war. In i645 an expedition was sent to punish the in- 
habitants of the capital for their piratical excursions. Tbo 
real influence exerted by the Fortngnese and Spaniards on 
the condition of the country was very slight ; and the only 
effort at proselytizing of which we have record came to an 
untimely end in the death of the Theatine monk, Antonio 
Ventimiglia, who had been its originator. Meanwhile the 
Dutch and English had been gaining a fooling in the island. 

In 1604 IVaerwijck began to trade on the west coast, and 
in 1608 Samuel Blommacrt was appointed Dutch resident 
in Landak and Sukkedana. The English appeared for the 
first time about 1609, and by 169S had an important 
settlement at Banjermassin, from which, however, they 
were expelled by the influence of the Dntch,^who alout 
1733 obtained from the snltan a monopoly of the tract.*. 

The Dutch, in fact, became paramotmt all round the^wwt 
and south coasts, and tbe king of Bantam ceded his rights 
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and stimnlated Vitnini- 

giants from the nelghhonring islands to the »o^8J7® to a Chifd. mi ; Cra^i^. /’J; 

fiiemsslras mote and mote to pnaey, and lendeied &e . tT. E. BrotKa nad |. H. y* 

tode of dvilized nations aW an imposaWUly. 

In 1811, howler, an mhassgr tos sent to tte Jceilsr 


formed an advantage^ traa me oui have anwarcA in 

Jnmself a grant of a distnct of conntiT,^l“«l‘ ^c^and o^r rtriodicakl ; ** Conttibndftni geopaM»e itdime 

to colonize and cultivate. An expedition vraa also amt 3 ^gojnjo''ij, the Cemet of Guido Cor, 1S7'I. (H. A.T?.) 


the enteipnse ot the JUutch uoremment. a mccesaon oi «« . ' - -- -.- 

active commissioneis-BoeHioltz, ToWas, Haletrijn, Arc.— It » a^ttt 20 miles in length by U » » 

soon laid the foondadons of an extensive supremacy. gencraDy monntainoos surface and steep and rocky t ioie.. 
Ahont half of the kingdom of Banjennassinttassnrrender^ Besides a good fiecstonc, ■which is largely exported for 
bythefinItaninl823,andfBrtherconcessionst««gjanted huilding, it fninishcs limestone, blue marble, coal, and 
by his son in 182S. ATeamrhae, George Alaller was Oats, flax, and The pomito- 

exploiing frie east coast, and obtsio^ from the saltan of tion amounts to ahonl 33,000, Md is chiefly employed in 
Kuti an acknowledgment of the Satch antharity— a con- agricaltnrc, fishing, htcwtng, distillation, and thc^ manu' 
cession which seems to hare been immediately regretted, factnre of catthen'warc. ^ enving and ^cloch»inaking arc 
as the enteipiising traveller was rfiortly afterwards killed, also carried onto some extent. The capital is Hbnne, and 
The ontht^ ot a war in Java torned the attention of there are six other small towns on the island,— Svanike, 
the Batch in eome measure from Borneo, and nothing 2iex&e, Hasle, Allinge, and Seandvig,— the total town 
was done by them to check the {oxacy whidi was growing popniation amonnting to 11,100. On the nonli-wc.'it 
more and more xmendarahle. On the rise of Singapore coast are the mins of the castle of Hammerslrans, ■which 
dirert trade had been opened with Sarawak and BmnI, was bnilt in 115S, and long served as a state-prison ; 
and it wm a matter of moment to the English merchants while another old castle, erected by Giiisiian V. in 1054^ 
their traffic should be safe b 1838 Sic James and_ important as commanding the entrance to the Baltic, 
Brooke, an EngUrfima^ whose attention had been turned is situated on Chnstiansoe, one of a small group of islands 
to state of afiuira in tte Eastern Archipelago, sot om about 11 loiles to the north-cast. The island of Bornholm 
^ if possible, to remedy the evfl. has bad a very eventful history. For a short time, in the 

V ^ ohtained. from the snltan of Braid the 9th century, it fonned a separate prinmpality or kingdom, 

aign^ anthonty m Sarawak^ and before many years were which ■was aftenrards united to Bcnmatk In 1510 it 
ww be sneceed^ in raring order and peace to the dis- ■was capfnred hr the Banseafic League, and in 1522 it 
tnct, and, with the assistance of the Englirfi Government, became directly subject to the dty of Liiheck. In 1645 

^ thegwedestookitlistorm.andtle£poSnoTit^ 

^e^Brit^ SsSv ^patbies of the people were with Denmark, and a ppp- 

iacorporatina the ^ccceded in _ex^^^^ 


their protectorate, and aboat the sme ^ V®-, «ngacm of Hanssa. Its area fa 

sinular character was formed with TaJt. -Si its popniation at 
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One of tile finest districts in tlie country is that of TJje, 
which is inhabited by the Ghameign tribe. The labour is 
chiefly performed by female slaves, who, besides their other 
labours areobh'gedto perform the perilous task of guarding 
the growing crops against animal depredators. The rice 
and wheat are excellent, but are grown in small quantity. 
The grain which forms the stajile food of the people, m a 
species of millet called gussub, which thqr form, not into 
bread (an article here entirely unknown), but into a species 
of paste, which, by the addition of butter and honey, forms 
the highest boast of Bomu cookery. Cotton and indigo 
grow wild, and afford the materials for the cloths finely 
dyed with blue stripes, which form the staple fabric of the 
country. Onions and water-mdons are almost the only 
vegetables, and besides tomatoes the only fmits are a few 
limes and figs. The prevailing bush is the Asdepias 
gigaatea, and the woo^ consist largely of acacias and 
tamarinds. The caoutdiouc tree is very common, but its 
juice has not as yet been utilized by the inhabitants. All 
the domestic animals are reared and there are very 
numerous herds of. oxen, possessed chiefly by the Shuwa 
tribe. Animal food is thus very cheap, and forms a large 
proportion of the ordinary diet. 

'Wild animals, in great numbers, find both food and 
cover in the extensive districts of wood and marsh. Lions, 
giraffes, elephants, hyenas, crocodiles, and hippopotami are 
common ; and antelopes, gazelles, ostriches, and various 
other animals are pursued as game. The country abounds 
frith bees ; and the honey, thon^ only partially collected, 
forms one of the chief Bomnese delicacies, l^e dimate, 
especially from March to the end of Jime is oppressively 
hot, rising sometimes to 105° and 107°, and even during 
most of the night not falling much bdow 100°. In May 
the wet season commences, with violent storms of thunder 
and lightning. In the end of June the rivers and lakes 
begin to overflow, and for several months the rains, ac- 
companied with sultry weather, are almost incessant. The 
inhabitants at this season are severely aMcted with fever 
and agu^ which cany off great nrrmbeis. In October the 
rains abate ; cool, fresh winds blow from the west and norUi* 
west ; and for several months the climate is both healthful 
and agreeable. 

The leading people of the country, called Bocnuese or 
Ifanuri, present a perfect specimen of the negro form and 
features; having large mouths, thick lips, and broad noses, 
but good teeth and high foreheads. The females add to 
their want of beauty by extensive tattooing; they also 
stain 'their faces with indigo, and dye their front teeth black 
and their canine teeth re£ The law allows polygamy, but 
even the richest have seldom more than two or three 
wives. The marriage ceremonies last for a whole week, 
the first three days being spent in feasting on the fiivourite 
national dishes, and the others appropriated to certain 
symbolical rites. The favourite amusement is to watch 
the wrestling of slaves taken in war from the neighbouring 
nations. Another amusement is a rude game bearing some 
resemblance to chess, played with beans and holes in the 
sand. The Mahometan religion is universally professed 
in Bomu, and with bigotry and violence. The prevailing 
language of the people is known as the Eanuri It has 
no affini^, according to Dr Barth, with the great Berber 
family. A grammar was published in 1854 by S. 'W. 
Koell^ as well as a volume of tales and fables, with a 
translation and vocabuldiy. 

■ The pastoral districts of the cormtiy arc occupied by 
the Shuwas, who arc undoubtedly of Arabian race, and 
speak a well-preserved dialect of that language. Of the 
date of their immigration from the East we have no 
knowledge : but they were in the country as early as the 
middle of the 17th century. Their total number is from 
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200,000 to 250,000, and they are divided into numerous 
distinct clans. Their villages in general consist of mdely- 
constmeted huts, of an exa^erated conical form. Another 
^be, called the La Salas, inhabit a number of low fertile 
islands in Lake Chad, separated from the continent by 
channels which those who know the tracts cau ford on 
horseback. 

The military force of Bomu consists almost entirely in 
cavalry, amounting to about 30,000, who are mounted on 
heavy steeds, which, as weill as their riders, are frequently 
cased in light iron mail The Shuwas, however, are clad 
only in a light shirt, and mounted on small unseemly nags, 
and the Kanembu spearmen are almost naked, and fi glit 
with shield and spear. Camels and oxen are used for 
conveying the baggage. The shdkh of Bomu is surrounded 
by a mounted body-guard, who likewise compose his 
pincipal nobles and chiefs. It is indispensable to the 
duel of rank that he diould possess a hnge belly, and when 
high feeding cannot produce this, padding gives the appear- 
ance of it. Notwithstanding the heat of the climate, the 
body is enveloped in successive robes, the number indicat- 
ing the rank of the wearer. The head likewise is enclosed 
in numerous turbans. 

The towns are of considerable size. They are surrounded 
with walls 35 or 40 feet in height, and 20 feet in thickness, 
having at each of the four comers a triple gate, composed 
of strong planks of wood, with bars of iron, ^e abodes 
of the principal inhabitants form an enclosed square, in 
which are separate houses for each of the wives ; the chiefs 
palace consists of turrets connected together by terraces. 
These are well built of a reddish day, highly polished, so as 
to resemble stucco; the interior roof, though composed 
only of brandies, is tastefully constmeted. Enka (or 
Sukawa, as it is called from its consisting of two distinct 
parts) is situated near the western shore of the lake, and 
has a population of 60,000. Still mom populous is 
Ngomu, Ajigomou, or Gomu (the town of the “ Blessiug’'), 
which lies about 18 miles to the south-east. It carries on 
a large trad^ and contains about 50,000 inhabitants. On 
the 'VVaube or Yo are still to be seen extensive remains of 
Old Bomu or Birni and Gambarou or Ghambam, which 
were destroyed by the Fulbe about 1809. Among the 
other towns of more or less importance are Alaw, where 
Edris Alawoma, the famous ^g of Bomu, is buried, 
Alamay, Allauna, or Eabshari, Borzani, Lamiso, Mashcfia, 
Uje Maidugari, TJje Maibani, ‘W'ushek, and Yo. 

The history of Bomu goes back only to the 9th century 
of our era, and its early portions are very fragmentary and 
dubious. The first dynasty known is that of the Sduwa or 
descendants of Sef, which came to the throne in the person 
of Dngu or Duku, and has its capital at Njimiye in Kancm. 
Mdiometanism was adopted about 1086 by the ruling 
monardi, Dflnama Ben Hum6, and has since continued the 
religion of the country. From 1194-1220 reigned Selma 
or Abd-el Jelil, under whom the power of the kingdom was 
greatly extended ; and Dunama, his successor, was also a 
powerful and warlike prince. In the following reigns the 
prosperity of the country began to diminish, and in 1386 
the dynasty was expelled from Njimiye, and forced to seek 
refuge in the western part of its territory* by the invasion 
of the BulAla. Mai All Gbajideni, who founded the city of 
Birni or Ghastgcomo,on theltiver'VV'au.rendcred his county 
once more redoubtable and strong. Bis successor. Edris, 
completely vanquished the Bul&Ia and subjugated Kaniin ; 
and under Mahomet, the next monarch, Bomu reached its 
highest pitch of greatness. A scries of for the most part 
peaceful reigns succeeded till about the middle of the ISth 
century, when Ali Omarmi entered ui»on a violent struggle 
with the Tuaricks or Imoshagh. Under Lis .*oa ALmed 
(about 1808) the kingdom began to be harassed by iLc 
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d-Ainin el-Kanemi, a mere private Mwidual, 

*«n<iin«r to a oelcstial mission, hoMted the g^n 
a^oroohet, and undertook ae deUverance of ^ country. 
ae^F&Iatehs appear to have been taken 5“^^ 
and we in ten wnft» driven completdy out of 

the cona«flK»» having ae army wholly devoted a 
ine conq«*»Y_> ^ ®_5 ai. iritis assumed ae 


bob — BOR , 

4 In Soain and Lniigncdoc, perbnp^ tho 

modern botoUj,h. ^“ , ^ continuously 

fornmof onmentind(V^den^“^^^^ ^ 

pttsery^ but ihe sy^te® fa 
scabm (or as^sois), rtlinriAmsiPoe. was obviously 


SiJirp^Wy Wwia me difficujy. a^ tee 
SSeiga power. More moderate, and perhaps mote 
SS he tavested ae nearest heir d the anm^t ki^ 
^ria aH ae appearance and pomp of soveiw^^,-^wy 
reserving for himself, under ae tide of a^, Ml ita 
reality.^ The court rf ae king or aolten tras established 
at New Bomn, or Bitni, which was ma^ the wpM the 
old dty having beau entirely destroyed during the Fdinten 
invasion; while the sheikh, in military state, took up his 
rMi^unnA at ae new city of E.nh& Fawly eatohhshed 
be ruled the country wia a tod of iron, and at the rome 
time inspited his subjects with a supetstiams notion of his 
sancUty His zeal was peculiarly directed against moral 
or religious offences. The most ftivolous faults of females, 
as fatiVin; too lou4 «od walking in ao street unveiled, 
rendered the offender liable to public indictment, while 
graver errors were vifflted wia ae most iga^mions pan* 
isdunents, and often wia deaaitsdf. BhnemldiediulSSo, 
and was succeeded by hu son, SheOch Omar, who alto* 
geaer abolished the nominal kingship of the Sofawo. ^e 
mtercourse of Haropeans wia Bonn ha% dnringhis reign, 
been for ae most port saafactory os well as frequrat. 
The expectations entertained at varioos times of openii^r 
up a viable commerce wia the people have not been as 
yet realized, audit seems likely, frtm ae latest report^ that 
before long the traveller in Central Africa will have little 
to hope or fear from ae aeikh of Bornn. Or Bara, who 
was at Enka in 1851, foreboded this decay; and Or 
Nochtigal, who in 1870 conveyed ae friendly presents 
sent by King William of Prussia, in acknowledgment of 
the aeikh’s kindness to so mta^ Gennon explorers, writ« 
thus in December 1872 :>*< 

“Tfaenpuitteclensea of Bmn ia an undeiuahle and lojuentoble 
net. ItistaMngplacBvithiireteatingnpidity, andaetwosMcss 
wealonss of SheiSh Oinar*-athiBtwise so wortay and hiavo a man— 
most bew almut all the blsma Bis sons and ministers nlander 
tbs provinces in an abnest unheard of gnmni» r > trade and inter* 
eonise an olntert at a standstill ; good faia and confidenee exist 
no mote, The indolencs of the coort avoids miUtny expeditions, 
and anaielff and a laek of seoniity on tee nnites are tee come* 
g™p«» A* two7eB» ago tee prince of ^dcr conld kill the 
% or prtow rf klnnic^ a ^teihl vassal of the tecta, and 


If*""™** «*« Butian m nuiaer ror rne mnr. 
te of tto faitirinl Mnmmm for the sake of a few csmel-loads. 

Of tto sman pnnees of tee western provinces of Bornn now 
W m mdBenmnate tribute to the prince of JSnder, who on his 

Thus 

wdpnbUoaomhty 


i 2V«r*ls in 

t«Bftn» >d/iva, Tol. ii., 1857 ; Bohl&s Zund tntd Folk tn Afrira^ 
M78; Pbtomatm’sJfaft«7.^ 07^ M7. ^ ^ 

the idea of sdf-goverament by «. 
anTi- ” ”?“Pbfied m the cohMites and mumo^a of Rome, 
<?«wrio»«e, and lesser senate, coiS 
pp^ of the imnal orders, which aloim with the de/ejsw 
^sitelts ^pear to have existed in monnip -nnu; fv.. 



lJ wf*i“ *®, in vigoos nnta the rmgn of 

^ the Philosopher (Conte, 46, 47), yet os the local Mwer 

imperial, and as h^ in 
France and Italy it seems almost univetsallr to have dm- 

tutorial jurisdictions, i w5as the 


ZSlMTcootunB tW OT begin to tad w cMrttts M ae 
cifLss of Narbonne, the burfftsfes oi Carcateonne, the 
eoantfr of Beaers, the magistrates of Rouemues, tlio ro/iifojs 
of Toulouse. It is during the reigns of Louis the Fat, 
W thVLion, and Philip Augustus that chartcro of rom* 
^«e become fJequcnt. These charted, which soiuctwncs 
lear to be granted on acconnl of the poverty of the towna 
folk, the entities of the cleigy. or theatlacks of iheloca, 
SeSntuTB, were probably dictated by the iiccuniiiry needs 
of tee Crown; but they attest the ^mng power-— the «c 
fatio rights of the indiwtrial population. Ihey distingoish 
between JBourgeoisies and Communes projicr : the lorincr 
obtained a confirmation of andent customs, of oxcinptioa 
from feudal jurisdiction, of personal liberty, bnt they did 
not obfaun an elective iminiciiuil govcrnmeiit In Italy the 
revival of dric autonomy tins much more rapid. Although 
Frederic Barborossa reserved to himself in the jicacc of 
Constance tee right of iiomiiiatlng consuls in the Italian 
towns. Bishop Olho of Frisingen tells us teat the imperial 
infiuenco did not count for much ; and in 1288, at least, 
we liave in the Potestas (Podcsta), the Concilium Geiicrole, 
and Concilium Novem Doniinorum of Siena, a type of the 
independent reptibliGan city. 

The Bttxon igriff or Ini^ is properly the fortified house 
of tec iwwcrful man. Related forms arc buri;us (Latin of 
4te centniy); In/y (High German) ; latirys (Gothic) j borp 
(Qaolie}; vvpyos (Greek); bar, bore, and boniy (French); 
and broeb, a pledge. The bnrpviww, or iuhabiiant of a 
walled town, was opposed to rillanmi or inhabitant of the 
«?&r, or open town. The Gemot, or assembly of the 
originid township, liad the power of making by-tnws (the 
Danish prefix means " town”), and of electing the Cere/a 
(Reeve), tec Rydcf, and the Tithuig'inan or constable, 
tee first of whom represented the assembly in tlio courts 
of tee hundred and the shira The Cemot also saw to 
the collection of taxes imposed by the higher courts, 
the pursuit of criminals, and the ecarrii for stolen goods. 
In mercantile places, such ns London and Bath, the chief 
officer was called Port:>Gerofa from the gates in which the 
market was held. 

The freteolder of this period had undoubtedly political 
as wdl os personal lib^y. Gcncmlly speaking, how- 
ever, although common property may Imvo been held by 
a gu3d or corpoiutioo, and special privileges of trade or 
inheritance may have been cqji^'c^ there is before tbo 
Conquest little trace of mnnidpal organization. The 
Logemanni of Lincoln and the Justices of Chester were 
apparently among tee most ancient resident magistrates, 
but tee manner of their election is unknown. The Conquest 
divided the boroughs iuto those which formed irnrt of the 
royal demesne and those which held of the barons and 
dignified rimrehmen,-*— the interest of tho Crown and its 
grai^es in the property and in tho i»ofits of faira and 
market^ Aa, being, 'at first absolute, hut latterly con 
verted into ajima htrgi or petpetad leat from tee whole 
borough in lieu of tribute from individual burqesses. The 
ron-dective tefliff succeeded to the reeve, and proved a 
agent in carrying out teo oppressive and arlntrary 


sometimes fanned out, 
and th» led to still mote severe exaction. To tea hailiff 
sucked the mayor (nwijor), who accounted to Exchequer 

foar Wlft imnnal Vanfa A- n . . . 
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and grants of the right of appointing prcqmsiti (provosts), 
hoUivi (from Greek j3dX\ctv or Latin bajulus), aaijustieiarii 
increase in number towards the reign of John, and are pro- 
bably included along with the various exemptions from tolls, 
&C., granted by Henry IL in the “ liberties and free customs” 
guaranteed by the Great Charter. The terms a1dp.rTnn.n, 
capital citizen, capital burgess, and jnrat were of fluctuating 
signification ; but the lut three were finally applied to 
members of the Common Council which gradually took the 
place of the assembly of incorporated burgesses. The rights 
of a free burgess might be acquired by birth, apprenticeship, 
marriage, or purchase j and as prior to EdwaM IIL’s Laws 
of the Staple these rights included exclusive privileges 
of trade, they were properly connected with the payment 
of local taxation and the performance of local duties, 
from which non-freemen (strangers and temporary resi- 
dents) were exempt. In many cases it is probable that 
the “ civitas,” or community of freemen, was identical 
with the eoninvium eot^ratum, or Rp.cnlftr Frith Guild 
of traders and craftsmen, possessing portions of town 
land. Such voluntary associations for protection of trade, 
the administration of common property, or for religious and 
diaritable purposes, were more highly developed in England 
than in any other part of Europe. The members of the 
leading industry naturally assumed the direction of 
municipal affairs, and when their guild was recognized by 
the Crown their bye-laws acquired a binding force. For 
instance, in deeds of the 12th century relating to the 
magistrates of Paris the terms hurgenaes and mereatoraper 
dquam are used as synonymous. (Brentano on Gilds.) 
Such guilds gave compensation to brethren who had 
incurred losses by shipwreck or undeserved misfortune, and 
made gratuitous loans to poorer brethren for carrying on 
their trade. It was their special endeavour to obtain 
staple right, the right of coinage, immunity from tolls, &c. 
Gradually, however, the distinction arose' between the 
merchants proper who formed the gildae mercatorue, and 
the craftsmen, who had at first traded in the raw materials 
they worked with, but who were now oppressed and 
deprived of civic rights by their wealthier brethren. The 
man " with dirty han^ ” or *' blue nails," the man 
" without hearth or honour, who lives by his labour,” or 
“hawks his wares in the streets,” was threatened with a 
serfdom like that whicih the barons and bishops had 
imposed. ' But at this juncture the great craft guil^ arose 
to assert the rights of manufacture. In the time of Henry 
YL their victory in England was complete, and the Crown, 
which had previously recognized the constitution and 
liberties of a town by con&ming the guild, now used in 
its charters the words of express incorporation (coaifn«RAe» 
perpetua et corporate^. A glance at the names and forms 
of the most modem municipality will show how closely 
trade organization and burghal government have been 
intertwined. 

In Ireland the earliest traces of burghal life are connected 
with the maritime settlements on the southern and eastern 
coast The invasion of Henry IL colonized these Ostman 
ports with Anglo-Norman communities, who brought with 
them, or afterwards obtained, municipal charters of a favour- 
able Mnd. The Euglish settlement obviously depended on 
the advantages which the burgesses possessed over the 
native population outside. Quite different from these were 
the new close boroughs which during the plantation of 
Ulster James L introduced from England. The conquest 
was by this time completed, and by a rigorous enforcement 
of the Supremacy and Uniformity Acts existing liberties 
of the older boroughs were almost entirely withdrawn. By 
the new nrles published (in terms of the Acts of Settlement 
and Explanation) in 1072 resident traders were permitted 
to become freemen, but neither this regulation nor the ordi- 
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nary admissions through birth, marriage, and apprentice- 
ship succeeded in giving to Irdand free and vigorous muni- 
dpalities. The corrupt admission of nou-resident freemen, 
in order to outvote theaudent freeholders in p arlia mentary 
dections, and the systematic exdusion of Boman Catholics, 
soon divorced the “commonalty” from true local interests, 
and made the corporations, which elected themselves or 
selected the constituency, dangerously unpopular. 

In Scotland burghs or burrows are divided into Boyal 
Burghs, Buighs of Begality, and Burghs of Barony. The 
first were erected by Royal Charter, and every burgess 
held direct of the Crown. It was, therefore, imiiossible to 
subfeu the burgh lands, — a distinction still traceable in 
modem conveyancing. Where perhaps no charter ever 
existed, the law on proof of immemoiM possession of the 
privileges of a Royal Burgh has presumed that a diarter 
of erection once existed. The diarter gave power to dect 
provost, bailies (French terms whidi superseded the ancient 
mayor and aldermen), a id conncil, a power long exercised 
under the Act 1469, which directs the new council to be 
chosen annudly by ^e retiring council, and the magistrates 
by both coundls. The jurisdiction of these magistrates, 
which was specially reserved in the Act of 1747 abolishing 
heritable jurisdictions, was originally cumulative with, and 
as large as, that of the sheriff. It is now confined to police 
offences, summary ejections, orders for interim aliment (for 
prisoners), payment of burgh dues, and delivery of title 
deeds. Three head courts were held in the year, at which 
ail burgesses were obliged to attend, and at which public 
business was done and private transactions were ratified. 
There were three dasses of burgesses — ^burgesses t» sua 
arte, members of one or other of the corporations ; 
burgesses who are guild brothers ; and simple burgesses. 
The Leges Burgorum apparently contemplate that aU 
respectable inhabitants should have the franchise, but a 
ceremony of admission was required, at which the applicant 
swore f^ty and promised to wateh and w’ard for the 
commuiufy, and to pay his “maill” to the king. These 
borough moills, or rents, and the great and small customs 
of burghs, formed a large part of the royal revenue, and, 
although frequently leased or feued out for a fixed duty, 
were on the accession of James L annexed to the Crown as 
an alimentary fund. Burgh customs stiU stand in the 
peculiar position of being neither adjudgeable nor arrestable ; 
they ore therefore bad security. The early charters contain 
the usual privileges of holding a market, of exemption 
from toll or tribute, and that distraint will be allowed only 
for the burgess’s own debts. There was also the usual strife 
between the guildry and the craftsmen, who were generally 
Xirohibited from trading, and of whom dyers, fieshers, and 
shoemakers were forbidden to enter the guildry. Deacons, 
wardens, and visitors were appointed by the crafts, and 
the rate of wages was fixed by the magistrates. The crafts 
in Scotland were frequentl 3 ' incorjiorated, not by Roj'al 
Charter, but, os in the case of the cordiners of Edinburgh, 
by seals of cause from the corporation. The trade history 
of the free burghs is very important. Thus in 1466 the 
privilege of importing and exporting merchandize was 
confined to freemen, burgesses, and their factors. Ships 
are directed to trade to the king’s free burghs, there to pay 
the customs, and to receive their coequets or custom-house 
seals; and in 1503 persons dwelling outside burghs arc 
forbidden to “use any merchandize,” or to sell wine or 
staple goods. An Act of 1633, erroneonsh' called a 
fieation of the Privileges of Burghs, extended these jinri- 
leges of buying and selling to retail as well as wholc-iale 
trade, but restricted their enjr^ment to Roj-al Burghs. 
Accordingly, in 1672, a general declaratory Act was j>assed 
confirming to the freemen in Royal Burghs the wholesale 
trade in wine, wax, silk, dyeing materiids, &c., i'ersuitit:g 
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f^neiallf to all peisons the export of native taw material, 
specially |»ennitting the botgesses of Barony and Begality 
to export thtir own maonfactores, and such goods as they 
may buy in '* markets,'* and to import against these comign- 
ments attain materials for tillage^ building, or for use 
in their own mannfactnte^ with a general permission to 
retail all commodities. This extraordinary ^stem was 
again changed in 1690 by an Act which dented that 
freemen of Royal Bni^ Aonid have the sole right of 
importing everything by sea or land except bestial, and also 
of exporting ^ sea evm^hing which was not native raw 
material, which might be freely ea^Kurted by land. The 
gentry were always' allowed to import for their personal 
consnmption and to export an eqnal quantity of commo- 
dities. The Act mentions that &e Royal Buigbs as an 
estate of the Idngdoni contributed one-sixth part of all 
pnblic impositions, and were obliged to bndd and 
prison-honses. Some of these trade privileges were not 
abolished till the Act 9 and 10 V ct c. 17. 

In the north of Scotland there was an association of 
Bntghs called the Elanse or jLiuvs; and the Lord Chom- 
beiiaut, by his Iter, or circnit of visitation, maintained a 
common standard of tight and duties in hnighs, and 
exmined the state of the " common good," the acconnts of 
which in 1535 were appointed to be laidbefore the anditon 
in ^faeqner. The Chamberlain latterly presided in the 
Curm Qaatuor Buigornm (Edinbntgh, Bendck, StirUne, 
fioxbargh), which not only made n^^tions in trade, but 
decided questions of private i%bt (e^., succession), accoid- 
mg to tte frying customs of burghs. This court freqnentlv 
met at Haddmgton ; in 1454 it was fixed at Edmbnt^ 
The mm modem Coavention of R«^ Burghs (wl^ 

Conrt of SesJamso 
late M *®39) protebly dates from the Act of James m 

Commissioners of 

SHIS' yearly at Inxer- 

keithmg to treat of the welfare of merchandi^ the jtood 
r^and statutes for the common profit of a^to 
provide for remod^upoa theskaith and injnri^^Sirf 

of this body^ 

diliaL ** ®»e ^ sommaiT 

received jurisdiction in 


the Crown, and the increased bntdens laid on tempoml lands, 
the proportion of general taxation home by the burghs 
(iriz.. Is. fid.) was expressly preserved by Act 1587, c. 
112. The number of commissioner^ of course, fluctuated 
from time to time. Cromwdl assigned ten members to the 
Scotch bntghs in the second Pbrliameat of Three Nafioiu 
(1654). The general practice until 1619 had been, 
apparently, that eadi bni^ should send two members. In 
that (by an arrangment with the Convention of 
Bnig^) certain groups of burghs returned one member, 
Edinbi^b retnmingtwo. Under Ait. 22 of the Trealy’Qf 
Union the number ^ members for BoyalBnrgbs was fixed 
at fifteen, who were dectedin Edinbuigh by the M^gfstmtes 
and Town Conndl, and in the groups of burghs by delegates 
choseu ad hoe. See Baeuamext. (See Chmud, JSietory 
of the Constitution of Towns s Stxib\a, Constitutional Sislmy 
of England, voL L) (w. c. S.) 

BOBOUCH-EliGLlSH, a custom prevailing in certain 
ancient borough^ and in districts atta^cd to them (where 
the lands are held in socage), and also in certain copyhold 
monors (diiefiy in Surrey and Middlesmc), by whidr in 
general lands descend to the youngest son, to the exclusion 
of oil the other dbildren, of the person c^'ng seized and 
intestate; Descent to theyonngest brother to the gvrlnafo n 
of all other collaterals, where there is no issue, is sometimes 
mduded in the general definition, hut thh is really a 
special eastern to be proved from the Court-Bolls of the 
manor and from local leputatioiv—o custom which is 
smetm^ extended to the youngest sister, nndn aunt, 
uenemuy, Imwever, Borough-English, apart frtnn specialties, 
may be said to differ from gavd-land in not indudine 
c^terak It fe often found in connection with the 
d^nct cMom that the widow shall take as dower the 
metdy onc-third of her husband’s landn 
Commission, and case 

ORO^CRl, a town of Busbui, in the government of 
23' K. lat. and 23» 54' EL W 
On the site of the 


present town there existed, from an early date; a rottSn^i 
^ tor the skffl of its pflots ; and for tb^ en^«^‘ 
occupation the inhabitants were freed frS 
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beaui^', the soil being transported from the neighboniing 
shores of the lake. The two most celebrated are the Isbia 
Bella and the Isola Madre. The former rises 130 feet 
above the level of the water, in ten successive terraces, the 
highest of whitdi is paved and surrounded by a balustrade, 
while all are environed by ^gantic marble statues of 
various figures, and the walls are dothed with the finest 
fruit-trees and evergreens. There is, besides, towards the 
western end of the island, and dose to the lake, a 
magnificent palace, built on arches, which are formed into 
grottos, with floors of mosaic and decorations of shdl-work 
and marble. Bola Madre, which is the largest of the group, 
lies between one and two miles from Isola Bella, and con- 
sists of a superstructure of seven terraces, not less beautiful 
than the other. Here also there is a palace, now dilapi- 
dated, with similar decorations. A richly-coloured descrip- 
tion of the place is given in his Titan,” by Jean Paul 
Itichter. 

BOBBOMEO, CauLO, saint and cardinal of the Boman 
Catholic Church, was the son of Ghiberto Borromeo, count 
of Arona, and of Mary of Medici, and was bom at the 
Castle of Arona, upon the Lago Maggiore, in the Milanese, 
October 2, 1538. "When he was about twdve years old, 
Julius Csesar Borromeo resigned to him an abbacy, the 
revenue of which he applied wholly in charity to the poor. 
He studied the dvil and canon law at Pavia under the 
learned Francis Alciat. In 1554 his father died ; and, 
although he had an elder brother. Count Frederick, he was 
requested by the &mily to take the management of their 
domestic affairs. After a time, however, he resumed his 
studies, and in 1559 he took his doctor’s degree. In the 
following year his uncle Cardinal de’ Medici was raised to 
the pontificate, by the name of Pius IV. ; and Borromeo 
was made prothonotary, entrusted with both the public and 
privy seal of the ecclesiastical state, created cardinal deacon, 
and soon after raised to the archbishopric of Milan. 
In compliance with the pope’s desire, he Uved in great 
splendour; yet his own temperance and humility wete 
never brought iuto question. Ho established an academy 
of learned persons, and published their memoirs os the 
KoeUs Yaticance. About the same time he also founded 
and endowed a college at Pavia, which he dedicated to 
Justina, virgin and martyr. Upon the death of his elder 
brother Frederick, his friends advised him to quit the 
church and marry, that his family might not become 
extinct. Contrary to expectation, however, he declined 
the proposal; and from that time became more fervent 
than ever in exercises of piety, and more zealous for the 
welfare of the church. 

On the death of Pius lY., January 7, 1566, the skill and 
diligence of Borromeo materially contributed to stifle the 
cabals of the conclave. As soon as tranquillity had been 
re-established he devoted himself wholly to the reformation 
of his large and important diocese, where the most flagitious 
irregularities were openly practised. He began by making 
pastoral visits in his metropolis ; and by a variety of wise 
and nece.ssary regulations, he soon restored proper decency 
and dignity to divine service. In conformity to the decrees 
of the Council of Trent, he cleared the cathedral of its 
gorgeous tombs, rich ornaments, banners, arms, not even 
spiring the monuments of his own relations. He also 
divided the nave of the church into two compartments 
for the separation of the sexes. He proceeded next to 
the collegiate churches, and even to the fraternities of 
penitents, particularly that of St John the Baptist. The 
reformation of the monasteries followed that of the churches; 
and the vigilance of the archbishop soon extended itself 
from the city to the country round it. The great abuses 
which had overrun the church at this time arose principally 
from the ignorance of the derg}-. In order, therefore, to 
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attack the evil at its root, Borromeo established seminaries, 
colleges, and communities, for the education of youn^ 
persoM intended for holy orders. He met with much 
opposition in his endeavours to bring about his reforms, but 
succeeded, nevertheless, in rendering the most important 
services to the cause ^ morals as well as religion. The 
governor of the province, and many of the senators, appre- 
hensive that the cardinal’s ordinances and proceedings 
would encroadi upon the dvil jurisdiction, addr^ed many 
remonstrances and complaints to the courts of Borne and 
Madrid. But Borromeo had more formidable difficulties 
to struggle with, in the inveterate opposition of several 
religions orders, particularly that of the Brothers of Humi- 
lity. Some members of that sodety formed a conspiracy 
against his life, and a shot was one evening fired at him 
in tile archiepiscopal chapel under circumstances which 
led to the belief that his escape was miraculous. 

In the year 1576 the city and diocese of Milan were 
visited by the plague, which swept away great numbers. 
On this occasion he went about giving directions for ac- 
commodating the sick and burying the dead, avoiding no 
danger, and sparing no expense. He also visited all 
the neighbouring parishes where the contagion raged, 
distributing money, providing accommodation for the sick, 
and punishing those, especially the dergy, who were remiss 
in discharging the duties of their calling. 

But continual labours and austerities appear to have 
shortened his life. He was seized with an intermittent 
fever, and died at Milan, November 4, 1584. He was im- 
mediately enrolled among the saints, but was not canonized 
till 1610. Besides the Nocta Vaticanae, to which he appears 
to have contributed, the only literary rdics of this intrepid 
and zealous reformer are some homilies, discourses, and 
sermons, with a collection of letters. Several lives of 
him have been published, — ^by Godeau; by Touron, a 
Dominican; by Bibadeneira, a Spanish Jesuit; byBimeus, 
and by others. 

BOBBOMIN]^ Frakcesco, an Italian architect, born at 
Bissone in 1599. He was much employed in the middle 
of the 17th century at Bomu In his style lie affected 
OHginality and richness, W'hich corrupted the noble simpli- 
dty of the older schools, though his compositions are 
occasionally imposing. His principal works are the church 
of St Agnese in Piazza Navona, the diurch of La Sapienza 
in Borne, the church of San Carlino alle Fontane, the 
church of the CoUegio di Propaganda, and the restoration of 
San Giovanni in Laterano. He died by his own hand at 
Rome in 1667. Engravings of his chief compositions 
are to be found iu the posthumous work Francisci 
Borromini opus AnJiiteelonieum, 1727. 

BOBBOWSTOUNNESS (usuaUy abbreviated to 
Bo’xess), one of the oldest seaports of Scotland, is situated 
on the ]^th of Forth, in Linlithgoirshire, about four miles 
from the county town, in 56° 2' N. lat. and 3° 35' W. long. 
The town is very irregularly built, contrasting unfavourably 
with the^beauty of its situation. It was formerly a place of 
considerable traffic, ranking in the 18th century immediately 
after Leith; but it has been for a long time left far 
behind by the neighbouring seaport of Grangemouth. 
Its harbour, with an area of 24 acres, being too small for 
the trade of the port, a bill has been passed in Parliament 
for a large extension. The commerce is now for the most 
part conOned to the Baltic, and tbc principal import con 
sists of wooden props for use in mines. The value of the 
total imports in 1873 was j£1 50,059, and of the total 
exports in the same year j£223,539. 'There are extensive 
manufactories of salt, distilleries, a pottery, ropeworks, and 
vitnol and soap-works ; but the collieric.>s and iron-.'tonc 
pits in the immediate neighbourhood are much more 
important. Some of the former have been worked foi 
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ture, and was one of ilie editois of the Annales de 
Pagrieutture Frartfaise. His increasing fame brought him 
manifold employments. He was made inspector of the 
gardens at Versailles, and of the pahlie nurseries belonging 
to ministry of the Interior. The lostyears of his life were 
devoted to an daboratework on the vine> for which he had 
amassed an immense quantify of materials. His death, on 
the 10th July 1828, prevented the prosecution of this work ; 
and his notes which still exist are said to be so unsystematic 
os to be unfit for publication. 
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was bora at Agen in i7ou. wmie a mere D07 ne aispiajea 
the srientifift bent of bis genius and attracted attention by 
two memoiis addressed to the Society of Hatnral Histoiy 
at Bordeans. Haring been sent as naturalist of fiaudin’s 
expc(I.‘tioa to Ansfralia in 1798, he left the vessel at the 
Mauritins, and spent two years in exploring Bonthon and 
the other ishin^ of Bust Afnca. Joining the army on 
his retain, he was present at the battles of Ulm and 
Ansferlits, and in 1808 went to Spain widi Marshal Soolt. 

His^ attachment to the Napoleonic dynasty and dislike to 

the 'Bourbons were shown in various ways duri.ng 1815, os to be unfit for publication. ' 

and h<s name was consequently placed on the list of the BOSCAN, Juajt, a Spanish poet, celebrated as the 
proscribed; but after wandering in disguise from one cityr introducer of itahan measnres into Spanish literature was 
to another he was allowed quietly to retnro to Paris in born about tba close of the 15th centuir. The exact date 
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e Mpnlaimtion of his favonnte science, fie was were published in 1543 at Barcelona by his widow. Key 

2 rf<M«jfae d'iuiov'e natwrAle^ ora divided into four books wMch mark out distinctly the 

ana one of the pt»a|^ anthow of the A maUa des ttitnm stages of fioscan’s poetical history. The first book contnins 

in the neighbourhood of Maestricht. 1823 • ^ • a number (d pieces in Itabnn metres, sonnets, 

gl^rapliU de la P^ineuk, 1838. ’ * “ P?®?® “ «nd Leandcr, in 

_ ®?SA, _n city on the western coast of the winnd of «»toins his best effort, the 

Sardinia, lu the province of Caaliari add diatnof «# wntteu in tho matnnty of his powers, and 

Oristano, in a fine valley on th^iolthera baKf great delicacy of imagination and skilful venm 

Teruo, » iO" 16' 10" N. lak and 8" 2y?l" E W Tf P«W«hedrin 1634, a translation^ 

I^iSnaw “ oatiedwl and a diSes^iJ Courtier. Roseau's 
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he artived ia England, and was ihe next year made one of 
the lords of the Admiralty, and chosen an elder brother of 
the Trinity House. In Febmaiy 1755 he was appointed 
vice-admiral, and in April he intercepted the French 
squadron bound to North America, and took the “Alcide” 
and “ Lys ” of sixty-four guns each. Hocquart became his 
prisoner for the third time, and Boscawen returned to | 
Spithead with his prizes and 1500 prisoners. For this | 
exploit he received the thanks of Parliament. In 1758 he j 
was appointed admiral of the blue and commander-in-chief 
of the expedition to Cape Breton, when, in conjunction 
with General Amherst, he took the fortress of Louisbourg, 
and the island of Cape Breton, — services for whicdi he again 
received the thanks of tho House of Commons. In 1759, 
being appointed to command in the Mediterranean, he 
pursued the French fleet, and after a sharp engagement 
in Lagos Bay, took three large ships and burnt two, return- 
ing to Spithead with bis prizes and 2000 prisoners. In 
December 1760 he was appointed general the marines, 
with a salary of A3000 per annum, and was also sworn 
a member of the privy conneiL He died at his seat 
near Guildford, January 10, 1761, in the 50th year of his 
age. 

BOSCOYICH, Roger Joseph, a distinguished Italian 
mathematidan and natural philosopher, and one of the 
earliest of foreign savants to adopt the theory of Newton, 
was bom at Ragusa in Dalmatia, May 18, 1711, according 
to the usual account, but ten years earlier according to 
Lalande {JEloge, 1792). , In Ms fifteenth year, after passing 
through the usual dementaiy studies, he entered the 
society of Jesus. On completing Ms noviciate, which was 
spent at Rome, he studied mathematics and physics at the 
Collegium Romanum ; and so brilliant was his progress 
in these sciences that in 1740 he obtained, the appoint- 
ment of professor of mathematics in the college. For this 
post he was especially fitted by his large acquaintance with 
modern advances in science and by Ms skill in a classical 
severity of demonstration, acquired by a thorough study 
of the works of the Greek geometricians. Several years 
before this appointment he had made Mmself a name by 
an elegant solution of the problem to find the sun’s 
equator and determine the period of his rotation by 
observation of the spots on his surface. Notwithstanding 
the arduous duties of his professorship he found time for 
investigation in ail the fields of physical science ; and he 
published a very large number of dissertations, some of 
them of considerable length, on aVide variety of subjects. 
Among these subjects were the transit of Mercury, the 
Aurora Borealis, the figure of the earth, the observation of 
the fixed stars, the inequalities in tenestrial gravitation, the 
application of mathematics to the theory of the telescope, 
the limits of certainty in astronomical observations, the 
solid of greatest attraction, the cycloid, tho logistic curve 
lines, the theory of comets, the tides, the law of continuity, 
the double refraction micrometer, various problems of 
spherical trigonometry, Jea In 1742 he was consulted, 
with other men of science, by tho pope, Benedict XIV., as 
to the best means of securing the stability of the dome of 
St Peter’s, in which a crack had been discovered. His 
suggestion was adopted. Shortly after he engaged to take 
part in the Portuguese expedition for the survey of Biaril 
and the measurement of a degree of the mgrii^inn ; but he 
yielded to the urgent request of the pope that he would 
remain in Italy and undertake a similar task there. Ac- 
hordingly, in conjunction with Christopher Maice, an English 
Jesuit, he measured an arc of two degrees between Rome 
and RiminL The operations were begun towards the 
close of 1750, and were completed in about two years. 
^ account of them was published in 1755, entitled De 
LttUrariu txpediiione per pontijican. ditionem ad dime- 
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tiendos duos meridiani gradus a P. P, JPaire et BosemA. 
The value of this work was increased by a carefully prepared 
map of the States of the Church. A French tmnslation 
appeared in 1770. A dispute having arisen between the 
Grand Duke of Tuscany and the republic of Lucca with 
respect to the drainage of a lake, Boscovich was sent, in 
1757, as agent of Lucca to Vienna, and succeeded in 
bringing about a satisfactory arrangement of the matter. 
In the following year he published -at Vienna Ms famous 
work on the molecular theory of matter, entitled Theorio 
philosopAice naturalis redaxta ad unicam legem virivm tn 
natura existentium.* Another occasion for the exercise of 
his diplomatic ability soon after presented itself. A suspi- 
cion having arisen on the part of the British Government 
that sMps of war had been fitted out in the port of Ragusa 
for the service of France, and that the neutmliiy of Ragusa 
had thus been violated, Boscovich was selected to undertake 
an embassy to London (1760), to vindicate the character of 
his native place and satisfy the Government. TMs mission 
he discharged successfully, with credit to himself and satis- 
^tion to Ms countrymen. During his stay in England he 
was elected a fellow of the Royal Society, wMch received 
him with marks of the Mghest respect He soon after paid 
this society the compliment of dedicating to it Ms Latin 
poem, entitled. Be Salts et Lunce Befectibus. This prolix 
composition, one of a class wMch at that time was much in 
vogue — ^metrical epitomes of the facts of science — contams 
in about five thousand lines, illustrated by voluminous 
notes, a compendium of astronomy. It was for the most 
part written on horsebaci^ during the author’s rides in 
the country while engaged in his meridian measurements. 
The book is characterized by Delambre as “ uninstructive 
to an astronomer and unintelligible to any one else.” 

On leaving England Boscovich travelled in Turkey, 
but ill health compelled Mm soon to return to Italy. In 
1764 he was called to the chair of mathematics at the 
University of Pavia, and this post he held, together with 
I the directorsMp of the observatory of Brera, for six years. 
He was invited by the Royal Society of Loudon to under- 
take an expedition to California to observe the transit of 
Venus in 1769 ; but this was prevented by the recent 
decree of the Spanish Government for the expulsion of 
the Jesuits from its dominions. The vanity, egotism, and 
petulance of Boscovich provoked Ms rivals and made Mm 
many enemies, so that in hope of peace he was driven to 
frequent change of residence. About 1770 he removed to 
Milan, where he continued to teach and to hold the 
directorship of the observatory of Brera; but being de- 
prived of his post by the intrigues of his associates he was 
about to retire to his native place, when the news reached 
hun (1773) of the suppression of 1^ order in Italy. Uncer- 
tainty as to his future lot led Mm to accept an invitation 
from the king of France to Paris, where he was naturalized 
and was appointed director of optics for the marine, an 
oEBce instituted for him, vrith a pension of 8000 hwes. 
He remained there ten years, but Ms position became 
irksome, and at length intolerable. He continued however 
to devote himself diligently to the pursuits of science, and 
published many remarkable memoirs. Among them were 
an elegant solution of the problem to detetmiuc the orbit 
of a comet from three observations, aud memoirs on tho 
micrometer and achromatic telescopes. In 1 783 he returned 
to Italy, and spent two years at Bassano, where he occupied 
him self with the publication of Ms Optra jurtimnlia ad 
opiieam ct astronomiam, die., which appeared in 1 7S5 in five 
volumes quarto. After a visit of some montLs to the con- 
vent of Vallombrosa, he went to Milan and resumed his 
literary labours. But his health was failing, his rvjmtatioa 
was on the wane, his works did not sell, and he gradually 
sank a prey to illness and disappointment. He fell into 



In addition to the vrorhs already mentioned Boscovich 
published Stemtata -universte matkeaeos (l75-ij, the sub- 
stance o£ the coarse of study prepared for his pupils ; and 
a narrative of his travels, enti^d ffiomale di un viaggto da 
ConstantinopoU in Polonia, of which several editioasaad a 
French translation appeared. His latest kbout was the 
editing of the latin poems of his friend Benedict Stay on 
the philosophy of D^cartes, with scientific annotations and 
supplements, (w. t, n, c.) 

BOSN'A. SEBAI, Seba.ikvo, or in Italian Sebuglio, a 
city of European Turkey, aud capital of the ptoviuce of 
Bosnia, is situated ou the Higitam uear its juuction with 
the JBosna, 246 miles south of fiuda in 43" 54' N. lat. and 
IS" 24' E. long. It occupies the declivities of several stmtii 
hills, aud its numeroos turrets give it a rather imposing 
aspect. It u defended by a strong citadel, and retains 
portions of its ancient walls, , The houses are in geneml 
rather meagre, but of late there has been an improvement 
in the style of architecture, owing to the employment of 
Austrian and Italian workman. The old Government 
buildings have beaa replaced by a handsome and spacious 
structure. There ate upwards of 100 mosques, several 
Greek churehes, and a few Roman Cathohc convents. 
Muaational establishments owe any merit they possess to 
foreimi inAaenc^ and notably to the stimulus giren by 
Jlias Iroy and Hiss Mackenzie (afterwards Lady Sebrieht) 
Bosua Serei is one of the chief industrial and commerciai 
cities in Europmn Turkey. It manufactures tin, iron, and 
coppar wares, fim-arms, cotton and woollen cloths, and 
leather, and is the centre of the Bosnian trade, la the 

e.Ttout The city is the centre ol a telegraphic system of 

«t on with both north and sontb. Bosna Serai, originaUv 
was founded m 1263 by the flun^riaj 
^nerel Cotroman, and derives its present name fiS 
•Vsroi or palace buUt by Mahomet 
» very vanously stated- fj,! p». ^pulation 

about 50,000 iaWfiS 
whUe Saiaheddin 

1867, »»'• 

tiad from 1 j 40' to SP O' p f-' w43 lo JT, lafc, 

Albania, and E. by Servia- and 

24,024 sqiure miles. *P 1 .d about 


The manufactures of the prorinco arc ou u small ; 
they include leather, cloth, and iron irarcs. The priucipat 
exports ate fruit, timber, cattle, vrool, raw lamb-skin^ fui^ 
of wild animals, wax, and honoy. The foreign trade is 
almost solely confined to the Austrian dominions, — the lack 
of a port on the Adriatic greatly impeding the intcrcourec by 
sea, ^Vithin the lost ten years there have been coustructed 
several carriage roads, the most important of which are 
from tho capital to Brood, Qradishka, Mostar, and Yonibazar 
respectiTCly. A railway has been constructed from Bosnico 
in Austria to Banyaluka, forming part of a great connecting 
line between Constantiuoplo and Western Europe. The 
province is divided into the sei-cn sandjaks of Baiiraluira 
Bihac, Herzegovina, Tenibazar, <Seraievo, Traviiik, and 
Zvoniik. Etbnologically it is Servian^ not ei'eii tho oris- 
tocracy being Turks, though they are iirincipally Maho- 
metans. A small part of tho south lias an ^banian 
population, Mahometanism is not only prcdoininairt. but 
ta somctim^ enforced by imraecutiou. Education is said 
to be greatly neglected, though from the uativn statktics 

1070 schools being registered; but of these a Jaige nr" 
portion are attached to tho mosques, and Lave o merely 
nommal existence. The total revenue of the nruvinc-a 
wn% m 1871, 50,589 970 piastres (^6456,715) and the 
fi*"**^ is.r2i,r« (^178, 070).' Ti,r ff;i.T, r 
ermes vary slowly, chiefly owing to mortality amonir thn 
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readies the atmospheric marinia and minima. The suiface 
is veiy larely frozen over, not more than five or six 
instances being recorded since the 8th century a.i). The 
Golden Horn \ras partially frozen over in 1849 and 1862. 
The riiores of the Bosphorus are composed in the northern 
portion of different volcanic rocks, such as dolerite, granite, 
and tracdiyte ; but along the remaining course of the 
channel the prevailing formations are Devonian, consisting 
of sandstones, marls, quartzose conglomerates, and calcare- 
ous deposits of various kinds. The scenery on both sides 
is of the most varied and beautiful description. 



Skctcli-Map of the Bosphorus. 

See Miss Panloe's Thn Borphmus and the Banuhe, 1S39 ; Hasi- 
ner, Constanhnopolis und dcr Bosporos, 1822 ; Bciserritz, Bosporos 
vnd Atlika, 1861 ; Tchiliatdief, La Bosphore ct Constaniinople, 
1864, uud Asie 2Iinatre (Gcoi^phie phj'siqiie compute}, 1852 ; 
Bethicr, JDer Bosphor and Cotutaniinopcl, 1873. 

BOSSI, Giuseppe, an Italian painter and writer on art, 
was bi^ at the village of Busto Aisizio in the Milanese, 
in 177G or 1777. He was educated at the college of 
Monza ; and his early fondness for drawing was fostered 
1^’ the director of the college, who supplied him with prints 
after the works of^Agostino Carracci for copies. Passing 
next to the academy of Brera at Milan, ho there pursued 
his special artistic stucBcs, and about 1795 went to Borne. 
Here he studied for five or six years, associating with many 
artists of the Italian school, and especially forming an 
intimate friendship with Oanova. On his return to Aninn 
he was named assistant secretary of the Academy of Fine 
Arts, and on the death of Bianconi succeeded him in the 
office of secretary. He rendered important serrice in the 
organization of this new institution. In 1804, in conjunc- 
tion with Oriani, he drew up the rules of the three 
academics of art of Bologna, Venice, and Milan, and soon 
after was rewarded with the decoration of the Don Crown. 
On the occasion of the visit of Xapolcon I. to Milan in 
1805, Bossl exhibited a drawing of the Last Judgment of 
Michael Angchi, and jncturcs representing Aurora and 
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Night, (Edipus and Creon, and the Italian Parnassus. By 
command of Prince Eugene, viceroy of Italy, Bossi imdcr- 
took to make a copy of the Last Supper of Leonardo, then 
almost obliterated, for the purpose of getting it rendered 
in mosaic. The drawing was made from the remains of 
the original with the aid of copies and the best prints. 
The mosaic was executed by Baffaelli, and was placed in 
the Imperial Gallery of Vienna. Bossi made another 
copy in oil, which was placed in the museum of Brera. 
■T& museum owed to him a fine collection of casts of great 
works of sculpture acquired at Paris, Borne, and Florence. 
Bossi devoted a large x^^rt of his life to the study of the 
works of Leonardo; and his lost work was a series of 
drawings in monochrome representing incidents in the life 
of that great master. He left unfinished a large cartoon in 
black chalk of the Dead Christ in the bosom of Maty, with 
John and the Magdalene. In 1810 he published a special 
work in large quarto, entitled Lei Cenacolo di Leonora da 
Vinci, which had the merit of greatly interesting Goethe. 
His other works are Lelle Opinioni di Leonardo intomo 
alia simmetria ddcorpi umani (1811), and Lei TipodelV 
arte della pittura (1816). Bossi died at Milan, December 
15, 1816. A monument by Canova was erected to his 
memory in the Ambrosian Ubraiy, and a bust was placed 
in the Brera. 

BOSSI, Giuseppe Caelo Aukeuo, Bap,ox de, an Italian 
poet and diplomatist, was born at Tnrin, November 15, 
1758. He made his first appearance as poet at the age of 
eighteen by the publication of two tragedies. Lea Silvia 
and I Cireasd; and four years later he took the degree 
of doctor of laws. In 1781, in consequence of his ode in 
praise of fhe edict of toleration promulgated the 
Emperor Joseph II., he was banished the Mngdom ; but 
having rendered daring his exile an important service to 
his counttymen he was recalled and appointed under- 
secretary of state for foreign affairs. In 1792, on occasion 
of the French invasion, he was sent to the court of Prussia 
to negotiate an alliance, and thence went ns ambassador to 
St Petersburg. Dismissed by the emperor in consequence 
of the treaty of alliance between Sardinia and Franco 
(1797), he was named ambassador to Venice, which he 
reached only in time to witness the fall of the republic. 
He was next appointed envoy to General Bonaparte in 
Italy. After the conquest of Sardinia Bossi was a member 
of the Provisional Government, and one of the three 
deputies sent to Paris to petition for annexation to France. 
The Bussian invasion of 1709 drove him to take refuge in 
the Vaudois valleys. He was afterwards a member of the 
Provisional Government, but retired in 1802. Three years 
later he was made prefert of the Ain, he was created baron 
by Napoleon I. in 1810, and was aftciwards transferred 
to the prefecture of La Manchc. Deprived on the second 
return of the Bourbons, he came to England, but returned 
to France the following 3 ’car. He spent liis remaining 
years in retirement. Besides the works above mentioned 
Bossi was author of a long poem entitled Oromaria, on 
the events of the French revolution ; J/onatv/. n poc-m on 
the secularization of convents (1787); and v.''.rions li'rical 
pieces, among which are Indcpendniza AmiricaiiO (1785), 
Olanda Pacipcata (1788), T7«kmi (1799), ic. lie died at 
Paris, January- 20, 1823. 

BOSSIT, Bexe IE, an eminent French critic, bom ut 
Paris, March 16, 1631. He studied at Nanterre. and in 
1649 entered among the regular canons of Sainte-Gcncvitvc. 
After having acted as professor in different relisiout 
houses for twelve years, he withflrew into rttirement. 
Hh first publication was Parfrihl* d^t Pri'.y'ii-^t dt la 
Phpfiqve d'Aristritt ct de edit dt Lrp- v.hii'h 

appeared in 1674, but met with little succes*. Hi' ncs: 
work, entitled Traite du Pcime £jdjz!t, vrrj {uML-hediu 
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VnUitAre ahregU' de la' France;. Ld' Foliliqne aacrie; 
Traitb de la eonnaisaanee de Diea el' de aoimSme ; and most 
celolirated of aL, Ze Diacoura eur Vhiatoire vniveraclle, 
l^is work, originally meant to be 'a mere abridgment for 
use in tne royd schoolroom, grew as ho wrote into a mag- 
nificent historical narrative. It consists of three parts : — 
(1), a sketch of history from Genesis to the birUt of the 
modem world under Charlemagne; (2), an account of the 
Mosaic and Christian economics ; (3), a scries of reflections 
on the vicissitudes of human government,— -the whole 
being characterized by splendour of colouring and vast 
range of plan, although this' latter feature is less striking in 
late editions than in the earliest, which was not broken up 
into chapters. In the composition of it Leibnitz greatly 
helped, him, by forwarding from Gemiany every book bear- 
ing on the subject on whi^ ho could lay hands. Its central 
thought is that of all changes in history being ovcrralcd 
with sole reference to the progress and universality of true 
rdigion ; but Bossuetis treatment of this theme, notwith- 
standing a host of striking and unchallengeable observations, 
is vitiated by his identification of the Christian faith exclu- 
sively with the. Papal form of it, and by tiie way in which 
ho ignores the place and vduo of pagan antiquity in the 
world’s development, so as to invite, if not to justify, the 
sneer of Yoltaire : ** II parait ‘avoir dcrit uniquement pour 
insinuer quo tout 'a dt^ fait dans'le monde pour la nation 
juivc.” 

It was not'until the close of 1679 that Bossuet’s official 
duties as preceptor came to an end, but in the interval his 
industry otherwise did not slacken. Ho was elected a 
member of the Academy,, of France in 1671. About this 
time, too, ho gavo to the world the most frequently revised, 
most bitterly attacked, and most widely translated of all 
his books, JjExpoaiivm de 'la doctrine ealltoligue. Com- 
posed in 1669, and originally circulated in manuscript, it 
had been credited with effecting in this shape not a few 
conversions, among others that of Turciino. But Jeon 
Daill^ and other Bofotmers having diargcd it with toning 
down the harshness of Homan dogma with the puiiiosc of 
ensnaring their flocks, Bossuot resolved to jrablich it. The 
book created a wide-spread flutter of excitement^ as may 
be inferred from the terms employed in speaking of it by 
Juricu, perhaps the ablest of Bossuct’s opponents,* — *'£very- 
body is gone mad over the Fxpoaition ; everywhere one 
hcara of the most disgraceful perversions.” It twice 
received the impritmiur of the Pope in despite of the 
author's undisguised opinions with respect to infallibility. 
Curiously enough, it wus this treatise that brought about in 
1678 the conference between 'Boesuct and Claude, the 
learned pastor of Charenton. Floquet informs us that 
w’horover ho could obtain a face to face encounter, Bossuct 
preferred it to controversial writing. On the present 
occasion the discussion lasted five hours, turning on the 
authority of the diurch, with w'hat result is, perhaps, not 
unfairly described by Baylc in the pithy remark— “ That 
os at the battle of Senefl', both sides claimed the victory.” 

During the latter years of the prcccptorship Bossuct, 
with a few genial associates, busied himself with Fotea 
and Annotationa of the Booha of Scrijiture, Many plca«int 
hours W'cro spent in these round-table studies, and it is 
proof of his inexhaustible energy that he did not hesitate, 
even so late in life, to acquire a knowledge of Hebrew*, 
though there may be a touch of exaggeration in what was 
said of him by an admirer,—” that he was not less familiar 
with the language of Moses than with that of Homer.” 
His^lifc at court was not without its shadows. His very 
position involved him unwillingly in the miserable transac- 
tions ^springing out of the unhallowed relation in which 
the king stood to his successive favourites. But Bossuct 
never forgot the bishop in the courtier. He remonstmted 
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often and seriously with the profligate Louis. As spiritual 
ad'viscr of the beautiful but unhappy La Yallicrc, his 
Christian gentleness and w’isdom shine out conspicuously 
in the interview's and corresjioiidencc which issued in her 
retirement to the convent of the Carmelites. If, in the 
case of Madame de Montespan, his actions arc more open 
to misconstruction, yet further, investigation tends towards 
his acquittal of the charges advanced by various historians. 

Appointed in 1681 to the bishopric of Mcaux, Bossuct 
had scarcely been installed when he was summoned to take 
part in the memorable assembly of the French elerg}' with 
which his name will always be associated. This council 
was convoked by royal edict, at tiro instance of the clergy 
themselves, for the purpose of finding a way out of the 
conflict, yearly growing fiercer, between Louis and Homo. 
The strife arose about the regalia, or claim of the Crown 
to administer the affairs of a vacant see until such time as 
its new occupant should take the oath of fidelity. But 
in the course of its discussions the council was agitated by 
questions far wider than that in which it took its rise, 
and embracing eventually the whole subject of the extent 
and limits of Papal authority. Bossuct preached the 
opening sermon. He gave fearless utterance to his 
cherished opinions. Hcfcrring to the aggressive dispo- 
sition of the Papaiy he dedared — ” Ocean itsdf, immense 
though it is, has its limits, and to break through at 
its own caprice would bo to lay desolate the world.” 
At the same time, seeing the heated state of the public 
mind, he counsdlcd moderation, occupying a middle place 
between Ultramontanists and ultra-GoUicans, and was. 
even opposed to any formal dedaration of the Gallicaii 
position. Being overruled in this chiefly through the 
influence of Harlay, archbishop of Paris, he next directed 
his efforts towards issuing the assembly's decision in the 
most temperate and conc^iatory form. He W'as himself 
appointed to draw it up, and there resulted the fomous four 
artides which were in substance these: — I. The civil 
authority is not subject to tho ccdcsiastical in tcni])oral 
things; II. As decreed by the Council of Constance, a 
general coundl is superior to the Pope ; III. The exerdse 
of tiic apostolic power ought to be tempered by the usage 
of particular churches; IV. Except with the consent of 
the churdi the judgment of the Pope is not unalterable in 
matters of faith. Being virulently attacked, these pro- 
imsitions were defended by Bossuct in his great Defence de 
la doctrine du cUrg& de France, which, however, was not 
printed until 1735. 

Bossuct applauded the shameful revocation of the Edict 
of Nantes (1685), but his English biographer reiiiiiids us 
that, stem os was his character, he did his utmost to 
secure to Protestants as much liberty as was pacsiblo 
under the existing law; and, further, that no militaiy 
execution took place during his episcopate at Mcaux. 

,In 1688 there appeared VJlialmre dea Variattona dea 
JEgliaea Froteatantea, a review and aiial 3 *sis, in fifteen books, 
of the confessions of faith emitted bj* Protestant churcbes 
during the epoch of the Heformation, in uhidi Bofsuet 
aims at demonstrating their incolicrcncy and sclf^ontm- 
diction, even on cardinal points, as contrasted with the 
doctrinal stabilitj’ of Home. Forcible and learned a.s it 
undoubtcdlj’ is, this work is gricvuusl}* lacking in candour, 
and in the paramount love of truth, the treatment of 
Luther and his writings being cspeciallj' unscrupulous and 
vindictive. Indeed, from first to last, it is cxcctiltd in the 
E]>irit less of an u]tright judge than of an unprincipltd 
partisan. These less attractive features of Ik’S-uttV char- 
acter, over which one uould gladlv* throw the veil, letv.n.t 
still more ])romincnt when in 1C&& there- broke out the 
bitter quarrel on the subject of '• Quietism.’’ the u.eir.::t holy 
and fluctuating history of which niav* le bed embraced 
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ander that of Fdadion. Bossoet^ hit attitude, alike 
unjust and ungenerous, has left an indelible stain upon his 
otherwise bri^nt reputation, 'while the man for whose 
condemnotioa he resorted to violence and intrigue cou> 
ducted himself with ihe meekness and charity of a saint 
Attacked by a painful disorder, of which the premonitory 
symptoms appeared in 1$96, the venerable prelate lingered 
ou until the 13th of April 1704, when he ^ed at in 
his 77th year, amid the tokens of universal regret 
Of unrivalled eloquence and consummate learning, an 
intrepid controversialist and defender of the faith, as well 
as the most consdentions and diligent of bishops, he will 
probably be remembered longest as the champion of the 
ancient rights and liberties of the Oalliean Cbnieh, and 
the^representstive of a phase of catholicum which the 
Vatican conneil has for ever banished firom within the 
Roman prde. 

■fts bttt edition of BosmeVa wotIm ia that of in thir ty, 
raa Tws., P»ns (Vires). See also Lift ^ hr Oardinal oe 

Mmoin of the 

AbM le Diet Thereu a MandadidrabteEngliahZffeqfJossnei, 
by tbe author of tbo Wc tf 8t Fnmeii £ SOat 1874. 
Breogham « wtimte of fiosanet as an orator, which ia veiy depre- 
M hiB jToj^ ifl. 268-269. For a eritieiam of 
ITkivertelle aeo Flint's PAUtuojphjf of SUtwy. B. d) 

BOSTON, a parliamentary and municipal horongh and 
seaport town of Ei^land, in the county of Lincoln and 
wapentake of Skirbeek, It is situated in a rich ami- 
Witlwm, six mUes from the Tea, 
and thirty mti« S.E. of Lincoln on the Great Northern 
Railway, in 52* 69' N. kt, and 0* 3' E. Jong 

Oamriomo, but of this 

samciaut evidence does not 
seemtoexist. According to the 
baxon Chronicle, St Botolph, 
the patron of sailors, founded a 
monoatery st Icanhoe in 654, 
which ^was destroyed by the 
Danes in 870. From this Bos* 
ton is said to have taken its 
name (Botolph’s town). It be- 
came a place of considerable 
commercial importance after 
•“ Oonquest, and, 
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expense of the inhabitants of Boston in America, in memoiy 
of their connection with the English city. It is one of the 
largest chunhes without aisles in the laugdom, being 390 
feet by 98 within the walls. The tower, 290 feet in 
height, resembles that of Antwerp cathedral, .and is crowned 
by a beautiful octagonal lantern, forming a landmark seen 
forty mQos ofil A chapel of ease was erected in 1822. 
Thetre is a free grammar school, founded in 1554, a cliarity 
school for tho sons of poor freemen, a blue-coat, nnrintif i ) 
and other schoola There is also a dispensary, a town-hnll, 
a morket-honso, a castom-house, assemWy rooms, a theatre, 
a borough gaol, a house of oorrcction, a union poor-house, 
Vanxlmll gardens, a mechanics’ institntion, public bixh", 
subscription libraries, an athemeum, and a freemason’s 
haD, built in imitation of Egyptian arcliitcclure. The 
manufactures consist chiefly of sail-cloth, canvas, 
ro^, beer, leather, hats, and bricks. There ore also iron 
and brass foundries, and ship-ynrds, with patent slina. 
where vessels of 200 tons are buBt, 

Prom neglect to cleat the river, it became so obstructed 
that m 1750 a sloop of 40 or 60 tons could with diffictUty 
come up to the town at spring tides. Since that period 
great improvements have been made, and vessels of 300 

““I®®** town. Tho imporU are 
chiefly timber, piteli, tar, and hemp from tho Baltic, and 
coasttme; the exports, wool, wood, 
corn, and other agncultuml produce, lie total value 

£ 8 ^ 571 '^^ 1573 .^ 200 , 825 , and of the latter 

toeans of the river and the canals cott- 
HMtod therewith, Boston has navigablo commnnicotion with 
^ncoln, Gainsborough, Nottin^m, and Derby The 
ast Lmcolushiro Railway connects it with Louth, QrimSr 
Bad other towns in the north, and tho Groat Northern with 
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a hotd, a theatre, a bank, a lecturerball, Ssc. A single 
lonely trhite man, the Her. William Blaxton, a clergyman 
of the Tgnglish Church, uras then living, \ath house, 
orchard, and garden on the slope of the central hill, sup^ 
posed to have come over in 1623, one of several isolated 
settlers on the promontories and islands of the bay, called 
" the old planters.” He invited Wintbrop’s company to 
cross the river and build their cabins on ^ side, because 
of the purer -and more abundant water-springe. On the 
records of the company we read, that at a court held in 
Charlestown, September 17 (k.b.), 1630, “ It is ordered 
that Tr^ountaine sliall be c^ed Boston.” This has con- 
sequently been the date assumed for the foundation of what 
is now the present dly, and the second centennial of whidi 


was commemorated by public civic services, an oration by 
Josiah Quincy, a former mayor, then president of Harvard 
University, and a poem by the banker-poet, Charles 
Sprague. It is not probable that the peninsula was 
occupied till a month later. Blaxton, not finding the 
new-comers congenial associates, sold out his rights to 
them in 1634, and moved elsewhere. It has often been 
said, and has been widely accq)ted, that Boston received its 
name in compliment to the second minister of its first 
diurch, the Bev. John Cotton, formerly vicar of St 
Botolph’s, borough of Boston, Lincolnshire, England. 
This was not the case. The Bev. John Wilson, of King’s 
College, Cambridge, and of Sudbury, in Sufiblk, England, 
came in Winthrop’s company, and was first pastor of the 
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church. Cotton did not arrive till September 4, 1633, 
three years after the name Boston had been adopted. 
Undoubtedly the name was chosen in compliment to the 
much honoured Hr Isaac Johnson, one of the foremost in 
the cntcrijrisc, who with his wife, the Lady Arbclla, 
daughter of the Earl of Lincoln, came with 'Winthrop in 
n vessel bearing her name. Johnson was from the English 
Boston, as were also his associates, Atherton Hough, who 
had been mayor of the borough, and Thomas Leverett, 

" ruling elder ” of the church, ivho had been an alderman. 

Some graceful courtesies have been exchanged in recent 
years between the two cities. The English Boston sent 
over a copy of her diarter, framed in wood from St 
Botolph’s church, and this now hangs in the city hall of 
the Hassachusetts capital ; and some descendants' of John 
Cotton, with members of his American Church, through 
nnc of their number, Edimrd Everett, then American 
niiuistcr at the Court of St James's, united in a generous 
subscription to restore a chapel in St Botolph's, and to I 
;!rcct a monumental tablet in it to the revered teaser. i 


The sea-girt peninsula seems to have attracted the choice 
of the colonists ns a place of settlement, because of its 
facilities for commerce end for defence. Its aboriginal 
occupants had previously been devasted by a plague, 
leaving it vacant. Some fifty years afteiwards the settlers 
satisfied the claims of an In^nn sachem, representing that 
his grandfather had been its proprietor. Had these 
settlers contemplated the enormous outlay of labour, skill, 
and money, which their posterity would have to expend 
upon the original site to make it habitable and commo<liouF. 
they might have planted themselves elsewhere. There u.is 
neither wood nor meadow on the peninsula ; but it might 
be defended from the Indians and wolves, and a.>: one 
early visitor vainly imagined, from *• moskitnes.” The 
surface was very abrupt, irregular, hilly, and undul..‘!i>g. 
deeply indented by coves, and surrounded by salt-mar-Lfs 
left oozy by the ebbing tides, and sejiarating the .'■hor-.i 
from the river channels. The pemnsuLa contain*'! Icrs 
than 1000 acres, and the narrow neck, which joii.*. 1 :t 
to the mmn, uus often swept by spray asi'l water. Tie 
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vrideniag of Charles Birer near its mouth gor^^ deejdj 
into the northern side of the peninsula, almost diri^git, 
and the traters vrere soon turned to account for a mill-pond. 
This tras filled up by earth from the hills in 1807, adding 
more than 50 acres to the tenitoij. Another brrad core 
on the sonthem side \ras filled in 1837, adding 77 nans 
more. The Bach Bay, so called, and all the fiats on both 
sidis of the original neck, have since been reclaimed for 
the Tarions uses of a public garden, and squares, street^ 
dwcllingsi, chnrdie^ school^ hoteb, manufactories, Ac., con- 
stituting, in fact, a nefvr city \rith many costly and elegant 
stmctuies, on rrhat tras originally the nertovest and most 
disagreeable, but is nov the fairest and vridest, portion 
of the primitive site. But whole forests fyom the State of 
Ifoine, and vast quarries of granite, and hilk of country 
gravel, have been pat to service in fritting water margins, 
constmetihg the wharves, piers, and causeways, redeeming 
the fiats, and furn i s hin g piling and solid foundations for 
the stately edifices, private houses, halls, churches, and rail- 
road stations, principally between Charles Biver and the 
M Dorchester flats. IVom the first settlement, however, 
the ownership and owupancy of land by the citizens were 
not confined to the soil of the peninsola. The Inn^f needed 
for grmag, forming, and wood, on udghbonring pro- 
^ntot^ and islands was soon placed under the jutisdio- 
tion of Btffiton, for its “inlaigement" Portions of territory, 
thus added, were from time to time severed, and have smM 

Island, now East Boston, was 
to Boston" in 1637. It then contained 660 acr^ 
^h swral hmdteds mom of fiats and matah, st^ 
jedajmed. It^ a wharf, 1000 feet in length, for the 
ateamem. DorchesteTNeck and 
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face, and its undulations s^e^te regularity of sur- 
have been reduced or* wWi **®^®”**?***®P®®“*^®re3 
eminence inT% highest ’ 

has been done at vast expensa teclaimmg 

expense of widening 'he 

crooked highways st^ts narrow and 


long, in 1821. Boston has now to maintain sixteorr 
bridges. Most of the railroads also have their bridges. 
Six of the islands in Boston harbour are the proper^ of 
the city, and three mote of them have been ceded to the 
United States for fortifications. The harbour islands, 
induding rocks nnd shoals, are very uumcrons, rendering 
the navigation through the two channels very difiicult and 
easily guarded. But the harbour, when reached is very 
secure. It is nearly 14 miles long, and 8 miles wid<^ 
giving nearly 60 square miles of anchorage. These ialg u da 
were for the most part heavily wooded when first occujncd, 
and some of them were profitably used for grazing and 
pasturage. Since they have been stripped of their primitive 
growth for fuel and building material, it has been found 
impracticable to reclotho them with trees, on occmint of 
the toughness of the sea-air. The uushing of the soil from 
the blufe of many of them, to the great injury of the 

It '“Lf W® expense in the erection of sea- 

walls. The first settlers constructed rude defences, fre- 
^ently rqsaired .and extended, on Castle Ishnd, 24 miles 
wm ^ston. More fmmidable works were raised bore 
by an English engbeer in 1701-^. The United States 
(bvernment ^constructed elaborate fortifications on this 
wStbZ J®'* ladepeadence, which, with Ports 

neighbouring ishnd^ offer 
lighthouse was 

weeted m the harbour, on Beacon Island, 84 miles from 
the town, near the Great Browster, in 1716. This was 
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vitli twelve charitable organizations, with which the hoard 
acts in concert. The board holcU charity trust funds 
amounting to 8312,183 , it expended in 1874 8101,591, 
and relieved 304 beneficiaries on its trust funds, and 9762 
other persons. 

Population, VoAuatum, &e . — The population of Boston, 
in 1708, was about 12,000 ; in 1719, about 18,000 j in 
1780, about 23,000; in 1800, 25,000; in 1850, 139,000; 
and, with Boxbuiy and Dorchester, in 1873, was 308,875. 
Charlestown brought with, it 32,040; 'West Boxbuty, 
10,361 ; and Brighton, 5978. The total, in 1875, must 
be nearly 360,000. The valuation of the dty in ]May 
l'87d was 8534,200,150 of real estate, and 8^44,554,900 
of personal property, — ^total, 8798,755,050. The value of 
the corporate public property is 830,787,292. The net city 
debt is 827,294,208. The number of public paupers, 
including insane, is 689 ; of criminals, 1493. There are 
fifty-eight banks of deposit and discount in the city, 
the capital of which is 852,900,000, and the circulation 
827,074,396. The number of savings-banks is twenty-one, 
with deposits of 873,322,368*56. Of fire and marine 
insurance companies, stock and mutual, there ate thirty, 
with four new ones in formation, besides life insniance 
companies and those against acddents and for i^cific 
forms of property. The annual sale of merchandise in the 
dty is estimated at 81,000,000,000. 

Commerce . — Boston has commercial rdations with every 
part of the globe. In 1874 the gold value of its fordgn 
imports was 849,522,547 ; of its exports of foreign mer- 
chandise, 82,084,237 ; and of its domestic merchandise, 
in cutrenty, 827,033,169. There arrived 167 American 
vessels from foreign ports, with a toimage of 234,387 and 
6324 men; of foreign vessels from foreign ports 1849, 
with a tonnage 484,448 and 18,486 men. There deared 
for foreign ports, 598 American vessels, with 254,347 tons 
and 6606 men ; and 1882 foreign vessels, with 472,941 
tons and 17,995 men. The total tormage of Boston, 
registered and enrolled, on December 31, 1874, wus 
331,266. Its conunerce is slowly recovering from the 
effects of the war of secession. 

Graxl Fires . — The buildingb of Boston having from the 
first been largely of wood, — ^the use of which material for 
that purpose is now under severe restrictions, — and closely 
compacted, the old town suffered from frequent and disas- 
trous con&grations, several of which were successively 
described as “ The Great Fire.” There had been ten of 
these disasters, severe under the then existing drcumstances, 
before the year 1698. In 1711, the town-house and a 
meeting-house, both of brick, aud a hundred dwdlings were 
destroyed. In 1760 a con&gration consumed 349 dwell- 
ings, stores, and shops, and rendered more than 1000 people 
homeless. But these and aU subsequent ones were e^psed 
in their devastation by the disaster of Isovember 9-10, 
1872, in which hundreds of costly warehouses filled with 
goods, with banks, offices, churches, Ac., were destroyed, 
though all of brick or granite, involving a loss* of over 
880,000,000. It is an evidence of the energy and resources 
of the citizens, that in a little more than two years after 
the catastrophe, the whole “burnt district,” with widened 
and improved thoroughfares, was covered with solid, sub- 
stantial, and palatial edifices combining all the safeguards, 
improvements, and conveniences of modem skill At least 
os large an amount has been expended on this restoration 
os was lost in the ruitL The fire department has been 
made more efficient under the control of three commis- 
sioners. There arc now in the dty twenfy-nine steam 
fire-engines and a fire-boat in the harbour, eleven hook 
and ladder companies, sixteen horse-hose companies, a 
protective department, an insurance brigade, with waggons, 
Ac., an alarm telegraph, and a system of signal boxes. 
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Water Supply . — ^Though the first white settlers were 
drawn to Boston by its pure and abundant springs, the 
want of water resources was long felt till efficient measures 
were taken for a supply. The southern portion of the 
town was supplied at the beginning of this century by an 
aqueduct from Jamaica Fond in Boxbuiy. The works 
already constructed and still in progress fully meet the 
present and protective demands. The waters from Cochi- 
tuate Lake and its tributaries, from twenly to thirty 
from the dty, fiowed into it by gravitation, October 25, 
1848. The storage reservoirs and the works have cost 
up to May 1875, 810,786,739. The length of the conduit 
of brick is 14^ miles, and of supply pipes of iron 262^ 
miles. The aimexation of Charlestown brought with it 
the waters of Mystic Lake, the works for which had cost 
81,147,902, wirii miles of brick conduit, and 127 miles 
of pipe, pumping engines, and reservoir. 

The public sSads of the city are organized and super- 
vised under the statutes of the State wmch make provision 
for free education by some compulsory enactments, subject 
to sudi special regulations as may be enjoined by the 
Legislature. The Legislature of 1875, by an Act (chapter 
241), introduced a change in the composition and functions 
of the sdiool committee. Henceforward this board 'is to 
consist of twenty-four members, chosen hy the dtizens on 
general ticket, to be disposed in three sections of eight 
members eadi. After the dose of the first year from the 
first dection, eight members are to retire, and eight new 
I members are to be dected, to serve for three years, all 
without compensation. The board is to dcct and fix the 
compensation of a secretary, an auditing derk, and other 
necessary subordinate officers, and also of a superintendent 
of schools, and a board of not more than six supervisors. 
The mayor is to be, ez officio, chairman of the general 
board, to which no other member of the dty government 
can belong, and whidi shall have the whole management 
of the schools, dioosing and fixing the compensation of all 
teachers, janitors, Ac., but needing the authority of the 
dfy coun^ before incurring an expense exceeding 81000 
for the purchase of land, or the erection or alteration of a 
building. Boston has now 9 high schools, 49 grammar- 
schools, 416 primary sdiools, 23 evening schools and 
industrial, licensed minors^, deaf-mute, and kindergarten 
schools, — ^total, 499. The number of teachers employed 
is 1289; of sdiolars, 53,391. Cost of maintenance for 
the year ending May 1, 1875, 81,724,373*61. In the old 
dty there is a Latin, English high, girls’ high, and normal 
school ; and in each of the municipalities tlmt have been 
annexed there is a high sdiool, where classical education is 
furnished. 

The public buildinys of Boston are very numerous, 
embracing those of the United States Government, the 
State, the counfy, and the dty. Most of them have liecn 
built within a few years, and are substantial and com- 
modious, but, owing to the constant expansion and growth 
of the city, each of them in turn becomes contract^, and 
needs enlargement or a substitute. The buildings con- 
nected with each of the railroad stations have been recon- 
structed for extension three or four times. The largest 
group of edifices and works is that of the TJnitcd States 
navy-yard, with docks, manufactories, foundries, machine 
shops, ordnance stores, rope-walks, furnaces, casting pits, 
timber sheds, ordnance parks, ship-houses, Ac. The bad 
of a very elaborate and costly edifice, the corccr-stcne 
of whidi was laid by President Grant, is now (1S75) ct-rn- 
pleted and in use for the United States post-office cijd 
sub-treasury. The other half, now in j»n>grcs.«, will 
accommodate the United States courts. There fa also 
a custom-house, >vith bonded warehouses, and the United 
States court-house. 
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on the new territory, highly ornamented, endoring more 
than 24 acres, \rith a pond ; city stahlm, die. 

Statnes in public plac^ :->-in hionze, a fine equestrian 
statue of 'Washington, and those of Dr PVanklin, — ^bom in 
Boston, Jannaiy 17, 1706, --<if Danid Webster, Horace 
Hann, and Edward Everett; of marble or granite, Wash- 
ington, Alexander Hamilton, Governor Andrew, Oolnmbns, 
ArUtides, soldiers in the war of secesdon, and the monn- 
ment commemorating the introduction of the use of ether as 
an anaesthetic, first applied in the Mhssachnaetts General 
Hos^ntal, Boston. 

Boston is fringed with substantial wharves on all its 
water marpiis, for the most part covered with masdve 
warehouses. Horse railroads, or tramways, make easy 
connections within its own lisuts, and wifli the snhnibs. 


103 persons. The number of volumes is about 280,000, 
besidm pamphlets, MSS., and valuable collections of en- 
gravings, including the Tosti, so called. Branch Itbraries 
are estaUished forthecoavenicnccof the dtlrens, in South 
and East Boston, Dorchester, Bo.vhniy, Brighton, and 
Charlestown ; and a system of other local deliveries has 
been initiated. 

Of dmrdia and places of worship in Boston, there are 
163 for Protestants, 26 forBoman Catholics, and 3 Jewish 
syraagogues. The Boman Catholics Imve a cathedral which 
will seat more than 4000. The Unitarians have the largest 
nnmber of Protestant dinrchcs. Tliere are 112 public 
halls, which serve very miscellaneous uses of worship^ 
de^te, lecturing society meetings, and amusement. 

_ Literary, learned, scientific, benevolent, and secret ao- 
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If ‘Lean Asylum, in a suburb ; tbe Orphan Asylum ; the 
Perkins Institution for the Blind; the h^e and Ear 
Infirmary; the Consumptives' Home; the Carney Hos- 
pital ; the-Homoeopathic Hospital ; the School for Idiotic 
and Eeeble-minded ; the Lying-in Hospital; the Tem- 
porary, Washingtonian, and Appleton Homes ; Hospitals 
for Women, Children, and Ibfants ; ' Homes for Aged 
Men, for Aged Women and for Coloured Women, for 
Little Wanderers; a Children’s Mission; Honse of the 
Angel Guardian ; Commissioners of Foreign Missions, &c. 
The city institniions for paupers, the insane, and criminals, 
are in South Boston and on Deer Island. 

Ninety years after the settlement of the town of Boston, 
Daniel Neal, of London, wrote a description of it^ return- 
ing from his visit. In Ais he says : “ The conversation 
in this town is as polite as in most of the cities and towns 
in England, many of their merchants having travelled into 
Europe, and those that stay at home having the advan- 
tage of a free conversation with travellers ; so that a 
gentleman from London wonld almost think himsdf at 
home at Boston, when he observes the numbers 'of people, 
their houses, their furniture, their tables, their dress, and 
conversation, which perhaps is as splendid and showy as 
that of the most considerable tradesmen in London.” 
Though in the succession of visitors from abroad, par- 
ticularly from England, who have followed Mr Neal, there 
have been a few who have found matter for satira and 
depreciatory criticism in their accounts of Boston, of its 
citizens, their habits, Aa, the great majority of its fordgn 
guests, especially if their own manners and errand have 
recommended them,' have written in a wimiUr strain. 
They have found there much to learn and enjoy, and to 
remember with pleasure. Cultivated Englishmen, •particu- 
larly those who have visited Boston in recent years to 
obtain or to impart information, have found themsdves at 
home there, ^e supposed conceit of its citizens over their 
own distinctive qualities or advantages has led to some 
pleasant banter from at home and abroad in characteriring 
the city as the " Athens of America ” or “ The Hub of the 
Universe.” 

The devdopment, growth, and increased population 
of the city, imder the liberal social infinences, and the 
changes of opinion and habit, which in no part of the 
world are more marked and active than here, have, of 
course, wholly displaced the original homogeneonsness of 
its people, and the peculiarly Puritan clmiacter of the 
tone and customs of life. Its large fordgn population 
make, in traditions, habits, social rations, and reUgion, a 
nation within a nation. The unfamiliar names which 
appear on the signs of shops and dwdlings, the rdaxed 
usages as regard the observance of Sunday, and the 
indulgence in amusements, large personal freedom, Ac., 
have made Boston, substantially, a cosmopolitan city. 
Those now living remember when a person who ventured 
to smoko a cigar or a pipe in the street would have fallen 
into the hands of a constable. AY hen the traffic in the 
streets is annually obstructed by an elaborate procession, 
mounted and on foot, on “ St l^tricVs Day,” and when a 
cardinal, with other ofiicials from the court of Home, 
comes hither to consecrate an archbishop in a cathedral, it 
is difilcult to recall thcvir^n^promontory and the 'RnglinTi 
exiles with which this notice began. (g. e. e.) 

BOSTON, TnoMJis, a poplar and learned Scottish 
divine, bom at Dnnse, May IT, 1676. He was educated 
at Edinburgh, and in 1699 became minister of the parish 
of Simprin, from which he was translated in 1707 to 
Ettriek. It was by his recommendation that Hog of 
Caraock reprinted in 1718 the famous ifarrme of Slodem 
Divinity, which excited such a fierce controversy in the 
Scottish church. He also distinguished himself by l^ing 
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i the only member of Assembly who entered a protest 
against the sentence passed on Professor Simson as being 
I too slight a censnre. He died May 20, 1732. His 
I writings were numerous ; but he is best known by his 
i Fourfold jSiate, the Crook in the Lot, and his Body of 
Divmiiy, worte much esteemed by Presbyterians, and 
which long exercised a powerful influence over the minds 
pf the Scottish peasantry. He left Memoirs of his ovm 
JAfe and-Times, published in 1776. ‘ An edition of his 
works in 12 volumes appeared in 1849,^. 

BOSWELL, James, the biographer of Johnson, was 
bom at Edinburgh on the 29th October 1740. His father 
was one of the lords of Session, or judges of the supreme 
court -in Scotland, and took his title. Lord Auchinleck, 
from the name of his property in Ayrshire. The family 
was of old and honourable descent, a fact of which both 
tather and son were not only proud but vain. James, the 
ddest son, was educated at Edinburgh and Glasgow 
Universities, and during his student &ys contracted a 
dose and Ufe-long friendship with William Johnson 
Temple, afterwards vicar of St Glnvias and rector of 
Mamhead. His unrestrained correspondence with Temple, 
extending with occasional breaks from 1758 to the lost 
year of his life, affords us the best materials for a knowledge 
of his career and an estimate of his diaracter. At the age 
of eighteen he was busily engaged in the study of the law at 
Edinbnr^, not entirely in accordance .with bis own inclina- 
tion, bnt in obedience to the desire of his father. .Already, 
however, he had begun to take a pride in being associated 
with men of distinction, and tdls his friend, with some 
'exultation, that he had accompanied Sir David Daliymple 
(afterward Lord Hailes) on the Northern Circuit, and had 
kept a journal of what was said by the great man on the 
way. Some other peculiarities of his chameter also became 
manifest even at this early period of his life. He was 
evidently unsettled and unstable, “ constitutionally unfit,” 
as he afterwards said, ” for any employment;” he disliked 
the Scottish style of life, and longed for the elegance, 
refinement, and liberality of London society. In 1 760 this 
wish was so far gratified ; he tasted some of the delights 
of the capital, and indulged in magnificent dreams of 
entering the Guards and spending his time about the court 
Such a fanpy, however, came to nothing ; for as_ he has 
narrated with some pride, the duke of Argyll told his father 
that ” this boy must not be shot at fur three and sixpence 
a day.” A military life, indeed, would hardly have suited 
him, for, as he frankly confesses, his personal courage was 
but smoll. 

Boswdl's tastes were always literary ; he had contrib^d 
some slight things to the current magazines; and in 1762 
he published a rather humorous little poem. The Cub at 
Newmarket. In the following year appeared a collection of 
Letters between the Hon. Andrew Brskine and James Boswell, 
Esq., which the vanity of the youthful authors induced 
them to think would be received with pleasure ond profit 
by the world. The only prominent characteristic of these 
epistles is an overstrained attempt at liveliness and wit. 

On Monday, 16th May 1763, Boswell, then on a second 
visit to London, hod the supreme happiness to make the 
acquaintance of the object of his almost idolatrous admira- 
tion, — Dr Johnson. Their first interview in the back 
parlour of Mr Davieses shop in Bussell Street was charac- 
teristic of both ; the calm strength and ponderous wit of tht 
one, the fluttering folly and childish servility of the other, 
are portrayed to the life in Boswell’s own narrative. Few 
things are more singular than the intimacy which spranc 
up between two men so differently constituted. Boswell 
might indeed congratulate himself that he had somethwg 
about him that interested most people at first smht 
favour. He was then about to proceed to Utrecht in onJer 
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to ptosecBiO Bisstndies j and flie great Dr Johnson actnally 
aeeoni|K!nted him to Honvieh and sa\r him off, trith many 
protestations of affection. 

At Ctiecht Bostreli vns as unsettled and dissi|ated os 
before. He had a fair aQovance from his father-'J&240 a 
year ; but he nras determined “ not to be straitened nor to 
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money, to wnac exrenr uus Tinuons resoranon tras camea 
ont is nn^oam; bnt after leanng the nnirersity, he 
detenmned, sordy against Ids father's inclination, to prolong 
his residence abioaa He travelled thiongh varions parts 
of the Continent, visited Voltaire and Br^ean, and vras 
finally attracted to Corsica, rrheie he speedily attached 
himself to and became the intimate friend of the patriot 
Paoll He did not retnm to Qigland till 1766, bnt he 
had not neglected his note>book, and in 1768 published his 
AeeoTovf of Cornea, Jattmal of a Tour to that Island, and 
Jfimotrs of Pascal Paoli, The book had a very con* 
siderable success, not on account of the merits of its 
Idstorieal or desctiptive passage, bnt from the livdiness 
and truth of the journal, and from the nnmeitms anecdotes 
and sayincs. which broneht the Coisiean mtrint 


I spondent, yet on the whole he looked withwclbgFonndcd 
' confidence for snccess. He was absolutely certain that his 
"mode of biography, which ^ves not only a history of 
I Johnson’s visile progress thrragh the world, and of his 
I pubHcationa, bnt a view of his mind in his letters and con- 
i versations, is the most perfect that can be conceived, and 
will be mote of a life than any work that has ever yet 
appeared.” His espectations were not deceived. The 
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edition was pnblished. The anther’s triumph and self* 
satisfoction were complete; hnt meantime the evO habits 
he had contracted daring a di^pated life were niuung his 
health, both of mmd and body. He was in his later years 
an haMtnal drunkard, and the hypodbondria, from which 
he had always suffered at intmals, tenibly increased. 
He died after a short illness on the 19th Slay 1795, at 



wswji Akigwa isuLgiiuingn. jonnsons estun&te of tne 
work was discrimiimting and just; and other good judges, 
ttongh thqr conld not avmd noticing and ridicnlmg 
BiKWj^s extravagances and foffie^ aj^reciated at its trne 

valne^annyaHed power of biographical narration. The 
book did mneh for PaoU, and seemed for him svmpathy 
Md askance in England when he was compel!^ to fir 
mm Ids native Uhnd. Tbs author was for a time 
mtoncated vnth las success j he pestered every one with 
infrodn^ hii^If to Kttin OmSdress, and 
foe the Shakespeare Jubdee amyedin 

His restless spirit next found ocenpation in the meat 

intense intetest aSSs 

--Set 

I^linton, as Boswell took care 

^ud in his Letterto theTfo ITS?*?-!,?® 

of her qualities flus Terr low- hnt.Jl opjmou 

w»th old Lord Anchfofei fo 
gwpbct «a brute.” 

contempt for some aspects of Sir T!nu_ rather a 

ever that might “ in * character, what- 

pub, and soon after set ont'vrith*^^^®^ w*® literary 

immortal tonr to the Hebrides tS 

afterwaris that thefaSm 

the death of his father in 178’ hS^”^ .®®?e years after 
bnt he never succeeded in ^ **e lgngio>h 

the Journal of o Tour to ^*5 
Wrations set on foot forlifSSJ^i aS 

'-«-i .,4 B«SitSS”SK 


■V C^«C VA W* 

Boswell’s diaracter is curious and somewhat con- 
Mctoiy. He was vain of his birth, and of his own 
talents, sensual and sclf-indnlgent, inquisifive and un- 
dignified; and all these faults he parades with a per- 
fectly childish naIVetd;~not certainly without coneden*!^ 
ness ftat they were faults, for he is constantly repenting of 
to sms and franang the best of lesoluHons, sweanng 
like an ancient Pytha^rean to observe silence, to Im 
giw and rmerred thongh cheerful and communicative.” 
One great fault of nunc,” he says, "is talking at random. 

5L 'f*** excessive, and he exposes 

T^l? «*T* t”* ^ w greatest frankness to his Mwd 

-A® wnity that name mclndea.** 

S* "(f *0 one of his rivals in Johnsonian 

htmtiOT, he writes; "Hawkins is. no doubt, vetv 

derived no profit mdlSS?«!!- which ha 

i»otbytoSS ™i!?“®* Ai^^suredlyit was 
preduced the best ® Boswell has 

tion and retentive mmw bnf he f obserni- 
coraplete consdonsn^rfe ♦«! -I badalro grasped with 
he had learned from Ids grStte^^ hio^phy, which 
^6raphy,becanseitrirMSS„r “ V •’Johnson vnlncd 
he thought that no oim wmM ®®®®® ^®®® *o ooraelves ; 


— *^P»Mnty, is as much «om losing 

gjven to the \rorId. and e® when first 

UB faults and ®o oflier lEnelhh trri««. &. 


B 0 T- 

tis. We know bim. as lie actually lived and moved among 
bis fellow-men. The veiy lights and shades thrown on his 
■character by the narrative give it additional force, for they 
^nvince us of its intense tmth and reality. Nor is it only 
as a life of Johnson that Boswell’s book has valne for us ; 
it is the most important contribution yet made to a 
knowledge of actual living- and thinking in the 18th 
century. “It is not speaUng with exaggeration,” says 
Carlyle, “but with strict measmed sobriety, to say tMt thm 
book of Boswell’s will give us more real insight into the 
history of England, during those days, than twenty other 
books, falsely entitled 'Histories,’ which take to themselves 
that special aim.” 

A short memoir of Boswdl was written by Ualone and 
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T he science of Botany includes everything relating to the 
Tegetable Kingdom, whether in a living or in a fossil 
state. Its object is not, as some have supposed, merely 
to name and arrange the vegetable productions of the globe. 
It embraces a consideration of the external forms of plants 
— of their anatomical structure, however minute — of the 
functions which they perform — of their arrangement and 
classification — of their distribution over the globe at the 
present and at former epochs — and of the uses to which 
they are subservient. It examines the plant in its earliest 
state of development, when it appears as a simple cell, and 
follows it through all its stages of progress until it attains 
maturity. It t&es a comprehensive view of all the plants 
which cover the earth, from the minutest lichen or moss, 
only visible by the aid of the microscope, to the most 
gigantic productions of the tropics. It marks the relations 
wliich subsist between all members of the vegetable world, 
and traces the mode in which the most despised weeds 
contribute to the growth of the mighty denizens of the 
forest 

The plants which adorn the globe more or less in all 
countries must necessarily have attracted the attention of 
mankind from the earliest times. The science that treats 
of them dates back to the days of Solomon, for that 
wise monarch *' spake of trees,” from the cedar of 
Lebanon to the hyssop on the wall The Chaldeans, 
Egyptians, and Greeks were the early cultivators of 
science, and Botany was not neglected, although the study 
of it was mixed up with crude speculations as to vegetable 
life, and as to the change of plants into animals. .Escu- 
lapius and his priests, the Asclepiades, who studied the art 
of medicine, had their attention directed' to plants in a 
phamaceutical point of view. About 300 years before 
Christ Theophrastus wrote a History of Plants, and 
d^cribed about 500 species used for the treatment of 
diseases. Dioscorides, a Greek writer, who appears to 
have flourished about the time of Nero, issued a work on 
Materia Mcdica. The ^Ider Fllny described about a 
thousand plant^ many of them famous for their medidnal 
virtuas. Asiatic and Arabian writers also took up this 
subject. Little, however, was done in the science of 
botany, properly so called, until the 16th century of the 
Christian era, when the rcvi'val of learning dispelled the 
darkness which had long hung over Europe. Brunfels, a 
physician of Bern, has been looked upon as the restorer 
of the science in Enropa He published a ZTtstor;/ of 
Plants, illustrated by figures, about the beginning of the 
ICth century. 

One of the earliest attempts at a methodical arrangement 
of ])lants was made in Florence by Andreas Ca?salpinus, 
a native of Arezzo, some time professor of botany at 
Badna, and aftenvards phpician to Fepe Clement VIIL 
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will be found in Nichol’s Literary Anecdtdts. It is also 
reprinted, with some extracts from Boswell’s letters to 
Malone, in the edition of the Life published by Bohn, 
1859. The Letters to W. J. Temple and Andreio ErsJdne 
vrete printed in 1857 ; in the introduction will be found a 
pretty complete notice of Boswell’s minor writings. Bos- 
welliana have been published in the second volume of the 
Philobiblon Society ^liscellanies, 1855-6, and by Dr 
Charles Rogers, 1874. Editions of BoswcU’s great work 
are very numerous; perhaps the amended form of Crokcr’s 
first edition, by Wright (Bohn, 10 vols., 1859), is the most 
helpfuL The famous essays on Boswell by Macaulay and 
Carlyle may be taken as mntually corrective and supple- 
mentary. 

ANY 

He is called by Linnsens primus verus syslematteus. In 
his work DePlantis, published at Florence in 1583, he dis- 
tributed the 1520 plants then known into fifteen classes — 
the distinguishing characters being taken from the fmih 

John I&y, a native of Essex, did much to advance the 
science of botany. He was bom in 1628, and died in 
1705. He promulgated a system which may be considered 
as the dawn of the “natural ^tem” of the present day 
(Ray, jHethodus Plantarum, 1682). He separated flower- 
ing from flowerless plants, and divided the former into 
Dicotyledons and Monocotyledons. His orders were 
foimded on a correct idea of the afiSnities of plants, and bo 
far outstripped his contemporaries in his enlightened views 
of arrangement 

About the year 1670 Dr Robert Morison* of Aberdeen 
published a systematic arrangement of plants. He divided 
them into eighteen classes, ^tinguishing plants according 
as they were woody or herbaceous, andtalang into account 
the nature of the flowers and fruit. In 1 690 Rivinus ’ pro- 
mulgated a classification founded chiefly on the forms of 
the flowers. Toumefort^ about the same time took up 
the subject of vegetable taxonomy. He was a contemporary 
of Ray, and was professor of botany at Paris in 1683. 
He was long at the head of the French school of botany, 
and published a systematic arrangement in 1694-1700. 
He described about 8000 species of plants, and distributed 
them into twenty-two classes, chiefly according to the form 
of the corolla, distinguishing herbs and undcr-shrabs on the 
one hand from trees and shrubs on the other. The system 
of Toumefort was for a long time adopted on the Continent, 
but was ultimately displaced by that of Linnmus. 

Carl von Linnd, or, as he is commonly called, Linnaius,* 
was bom on the 23d of May 1707, at the rillagc of Roo^ 
hoolt (R&shult),in Smaland, a province of Sweden, where his 
father, Nicholas Linnaeus, was dergyman. He entered as 
a pupil at the University of Lund, and about the years 
1727-28 was received into the house of Stobren.s a 
physician in that city, where he had abundant opportunities 
of prosecuting natural history. He afterwards proceeded 
to Upsal, and had to struggle with great difiicnltics during 
his studies there. He aided Celsius in his JlierxAotani'W, 
or account of the plants of Scripture, and he became a'^ist- 
ant to Rudbeck, professor of botany. He afterwards 
travelled in Lapland, took hb degree in Holland, vLssteJ 
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Bngfawi!, and commenced piacdce in Stockholmi Trl»ere lie 
lectured on botany and minetalqgy. He finally became 
professor of botany at TJpsal^ and was one of the most 
popnlar lecturers of the day. He died on the 8th of 
Januaiy VtlB, in the Tlst year rf his age. _His herbarium 
isnonr in the possession of the Linnean Society. 

One of his biogra^ec^ in summing up his merits, says, 
— “ Educated in the serene school of adrerrity, accustomed 
from his eatUest yonth to put a high ralne on verbal accu- 
racy and logical niecision, endowed irith a ponrerfnl 


both of body and mi^ tinngns ponced a most impor- 
tant xerolntion in boti^cal sdenca He improred the 
distinctions of genera and spedes, intiodncea a better 
nomeadstore on the Innomial method, and invented aneir 
and eomprdiensire ^tem fonndrri on the stamens and 
pistib. Hb verbal acentacy and the remarhaUe terseness 
of his teshnisd kn^ege redneed rite crnde matter that 
tras stored np in the folios of Us predecessors into a form 
vliich nras accessible to sU men. He separated rrifh singa- 
lar stiQ the important from the nnimportant in their 
descriptions. He arranged thdr endless synotQins with 
a patience and a Indd order that rrere qnite inimitable. 
By requiring all spedes to ^ capable of a rigoions defini- 
tion, not excee^g tirelve vrotds, he purified botany from 
the endleu varieties of the gardeners and heibafrsts; and 
1^' applying the same strict prmdples to genera, and 
macing ereiy character to its differential terms, he got 
nd of the cnmbtons descriprions of the old TOteiSL It is 
saw of Lionsus, that, althongh no man of sdenca ever 

exemed a greater siray, or had more enthnsiasticadmirert 
sb merit was not so mnch that of a dbeorerer as of a 
indiMous and strenuous refonner. The hnowledee which 
e dbplajnd, and the valne and simplidiy of the imptove- 
in<mt5 uhich he proposed, secnred the nniTasal adoption 
rt hB mggestioM, and croinied him with a success alle- 
ge^ unparalleled in the annals of sdenca" 

tiniweas is founded on the sexes of pkuts, 

method, because it takes into account 
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the dbcoveiy of the name^£t ^ 

stone to S natural iJi a ste^g. 

nothing higher forft 

menta stuaiose inquitendfl Hethodi Hatonhs frag- 
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first Botanic Garden was mitablished at Padua in 1545, 
and was followed by that of l^sa. The garden at I<eyden 
dates from 1577, that at Leipsic from 1579. Gardens 
ako eady existed at Hotence and Bologna. The hlont- 
pellier Garden was founded in 1592, fmit of Giessen in 
1605, of Strashnig in 1620, of Altoif in 1625, and of 
Jena in 1629. ^ Jardin des Pkntes at Paris waa 
estaUbhed in 1626, and the TJpsal Garden in 1627. The 
Botanic Garden at Oxford was founded in 1632. The 
garden at E^bimh was founded by Sir Andrew Balfonr 
and Sic Boibert Sibbaild in 1670, and, under the name of 
the Physic Garden, was placed under the superintendence 
of James Sutherland, afterwards professor of botany in the 
nnivmsify. The park and garden at Eew date from abwt 
1730. The garden of the Boyal Dublin Society at Qlas- 
nevin was opened about 1796; that of Trinity CoUege, 
Dublin, in 1807 ; and that of Glasgow in 1818. The 
Hadrid Garden ^tes from 1763, ni^ timt of Coimbra 
from 1778. Gesner states that at the end o! the 18th 
century there were 1600 Botanic Gardens in Enropa 
A new era dawned on botanical dassification when 
Antoine Laurent de Jnssien appeared. He tras bom at 
Lyons in 1748, and was educated at Paris under the care 
of his uncle, Bernard de Jnssien. At an early ace he 
became botanical demoDstrator in the Jaidiu des Plantea 
and was thus led to devote Jus time to the science of 
botany. Being called upon to arrange the plants in the 
garfen, he necessarily had to consider the best method of 
doing so, and adopted a system founded in a certain degree 
on that of Bay, in which he embraced all the diseorenea 
m orography, adopted the simplici^ of the Linnean 
^tons, a^ displayed the natural affinities of plants. 
Ha e«* begun in 1778, and finally pub- 

h^ in 1789, indicated an important advance in the 
pnmple of clas^cation. Jnssien snbseqnently became 
pro^r of rural botany; he died in 1836 at the age 

m system of Jnssien made its way slowly in Great 

brought it 

afl natural ckssificaUons. One of the early sunnortera of 

ttonaintsametib^wasAngastinPyrameDe Candolle, who 

S^T^Mh® attending tfao lectnras 
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Geneva natural history at 
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opportiuiities of comparison greatly lieyond trliat in 
or^naiy circomstances fall to the lot of an indmdnaL 
His hl^Ty, too, stored with almost every important 
publication that conld be required for his undetWhing. 
With such ample materials, aided by hm untiring zeal and 
the persevering energy of ^ character, he steadily pursued 
his Plotted tasl^ and only ceased to labour at it when he 
ceased to live. Tor some years his health declined, and 
it is to be feared that the severe and incessant attention 
which he paid to the elaboration of the great family of 
ComporitsB had made a deep inroad upon it. As a relaz^ 
tion from his labours he undertook in the last years of his 
life a loiig joum^, and attended the scientific meeting 
held at ^huin ; but he did not derive from this the antici- 
pated improvement in his health, -which gradually failed 
until his death on the 9th September 1841. Since De 
Candolle’s time -various modifications of his system have 
been introduced by Endlicher, Lindley, Hooker, and 
Bentham. 

In arranging plants according to a natural method, -we 
require to have a thorough knowledge of structural and 
morphological botany, and hence we &d that the advances 
made in Aese departments have materially aided the efforts 
of ^tematic botanists. 

' Bobert Brown, a Scottish botanist, was the first in this 
country to support and advocate llie natural system of 
classification. The publication of his Prodromut Flora 
Fova SoUandicB, according to the natural method, led the 
way to the adoption of that method in the universities 
and schools of Britain. Sir William (then Dr) Hooker, 
in his prelections in the Hniverrity of Glasgow, and in his 
numerous writings, ably supported Bro-wn. John Llndl^ 
also came into -&e fidd, and in .1830 published the first 
edition of his IiUrodudton, to the Fatural System. Dr 
Bobert fi^ye Greville and Dr Walker Amott were able 
Goadjntors, more especially in the department of Crypto- 
gamic Botany. Erom the year 1832 up to 1859 great 
advances were made in systematic botany, both in Britain 
and on the continent of Europe. Endlic^er’s Enchiridion 
and Genera Plantarum, De Candolle’s Prodromtu, and 
Lindley’s Feyeta&ie Kingdom became the guides in qrste- 
matic botany, according to the natural qrstem. 

The following remarks embrace the views of "Mt 
Bentham on the change from the Linnean to the natural 
system of classification : — “ The change from the technical 
to the sdentific study of plants vras now complete, llie 
Linueau platform, established on the relation of 'genera 
and species, had now been so long and so universally 
adopted as the basis or starting point, that the credit due 
to its founder was almost forgotten, and it -was superseded 
by the Jussieau method, although it -was chiefly by the 
consistent following out the prinriples Inid down by 
Liunseus himself that the change had been effected. 
Plants were now grouped upon a philosophical study of 
their affinities, whether morphological, structural, or 
physiological.” 

In all classification it is necessary to define what is 
meant by species. The usual definition of the term has 
been that a species (as regards the present epoch of the 
earth’s history) is an assemblage of individuals having 
characters in common, and coming from an original stock 
or protoplast, and their seeds producing similar indi-riduals. 
It was also supposed that variation in species -was restrained 
within certain limits, and that varieties had a tendency 
to revert to the parent form. The view, ho-wever, 
adopted by many now-a-days is, that the tendency to 
-variation is continuous, and that, after a lapse of long 
periods of time, and under the influence of varying 
external conditions, the descendants from a common stoc^ 
may eriiibit the differences which characterize distinct 
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spedes. These are the -views which are advanced by 
Darwin, and which imply a complete revolution in our 
idea of species. This theory is thus stated by Bentham : — 

1. That althongh the -whole of the numerous ofTspring of an 
individual plant resemble their parent in all main pointsjthere are 
slight individwtl difiTetcnces. 

2. That among the few who survive for further propagation, the 
great nujoiity, under ordinary circumstances, are those which 
most resemble their parent, and thus the Species is continued with- 
out material -variation. 

8. That there are, however, occasions when certain individuals, 
with sli^tly divemng characters, may survive and reproduce races, 
in whiw these divergendes are continued even -with increased 
intensify, thus producing Varieties. 

4. That in the course of an indefinite number of generations cir- 
cumstances may induce such an increase in this cuvergenev, that 
some of these new races will no longer readily propagate -witti each 
other, and tiie varieties become Nem Species, more and more marked 
os the unaltered or less altered race^ descendants of the common 
parent^ have become extinct. 

5. ^at these qtedes have in their turn become the parents of 

K s of species, that is Oaura, Orders, &c., of a higher and 
r grade, according to the temotaiess of the common parent, 
and more or less marked, according to the extinction or preservation 
of unaltered primary, or less altered intermediate, forms. 

As fbere is thus no difference but in degree between a 
-variety and a species, between a species and a genus, between 
a genus and order, all disputes as to the precise grade to 
which a group really bdongs are -vain. It is left in a great 
measure to the judgment of the systematist, with reference 
as much to the use to be made of his method as to the 
actual state of things, how far he should go in dividing 
and subdividing, and to whidi of the grades of division 
and subdivision he shall give the names of Orders, 
Sub-orders, Tribes, Genera, Snbgenem, Sections, Species, 
Sub-species, Yorieties, Ssc., with the consequent nomen- 
clature. 

Such a systematic arrangement is founded on a hypo- 
thesis which, so far as the present flora of the globe is con- 
cerned, cannot be demonstrated. Conjecture is hazarded as 
to the present epoch of the earth’s history, by extending 
back to unlimi ted ages. If the theory i$ consistent with what 
we see around us, and is founded on plausible grounds, then 
we must think that we have ascertained the plan followed 
by the great Creator, Designer, and Upholder of all things, 
that we have been able to ascertain and follow His work- 
ings, and the mode in which He has created the diverse 
plants which have covered our globe in time and space. 
This new phase of systematic botany, however, requires 
more definite data to lead to its adoption as an explana- 
tion of the plan of creation. 

The Physiology of plants did not keep pace with the 
advance in Classification. Grew and Malpighi were the 
earliest discoverers in this department of botany. Hales 
also contributed to it by his observations on the motion 
of fluids in plants. The subject of fertilization was one 
which early excited attention. 

The idea of the existence of separate sexes in pjants 
was entertained in early times, long before separate male 
and female organs had been demonstrated. The produc- 
tion of Dates in Egypt, by bringing two kinds of flowers 
into contact, proves that in very remote periods some 
notions were entertained on the subject. Female Date 
Palms only were cultivated, and -wild ones were brought 
from the desert in order to fertilize them. Herodotus 
informs us that the Babylonians knew of old tluit there 
were male and female Date-trees, and that the female 
I required the concurrence of the male to become ferae. 
This fact was also known to the Egyptians, the Phanician.*, 

, and other nations of Asia and Africa. The Babylonians 
suspended male dusters from wild Dates over the fcmalt* ; 

I but thev seem to have supposed that the fertility thus 
1 produced depended on the prcseaoc of sniall flie« among 
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the vritd flowers, which, entering the femele flowers, ! 
cansed them to set and ripen. The process was called I 
palmification, Theophrastus, who snccoeded Aristotle in ' 
his school in the 114th Olymiuad, frequently mentions the 
6CSCS of plants, hut he do^ not appear to have determined 
the organs of reproduction. Tliry, who flourished under 
Vc5p.isian, spcalUpaTtlcalatly of a male and female Palm, 
hut his statements wore not founded on any real knowledge 
of the organs. From Theophrastus doum to Ctesalpinua, 
who died at Rome m 1603, there does not appear to have 
been any attention paid to the reproductive organs of 
plarits. Oassalpinus had his attention directed to the 
snbject, and he speaks of a halitus or em flnation from &o 
male plants causing fertility in tho female. 

Grew seems to have been the first to describe, in a 
paper on' tho Anatomy of Plants, read before the Hoyal 
Soefety in ifovember 1676, the functions of the stamens 
Md pistils. Up to this period aU was vmgue conjecture, 
OreiT speaks of t&o atiirty or the stanseosi as Iseing the 
male parts, and refem to conversatiwa with Sir Thomas 
.Millington, Savilian professor at Oxford, to whom tho credit 
of theseraaltheciyseemsreally to belong. Grerrsays that, 
when the attire or apices break or open, tho globules or 
‘‘o tteeeedcase or uterus, and- touches it 
^l^probficuiriue.- Bay adopted GreVs views, and states 
mntras atKome^ to prove their correctness in the preface 
ifiof Enropten plants, published in Ififll In 

Ptofesaor of botany and medicine at 

and pistils as the organs of repro- 
dJS’ ^ difficulties he had monnteredin 

Cryptogamic planta lTl703 

Ltr***?' 

wards made as to noUen discoyenes after- 

PK«lin.iTOpB»m|giiMVMileid^ 

tf. “•». «» -i. 5 
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the physiological department of the science urns fleglccted. 
His vievra were not, however, adopted at once by all, for we 
find Alston stating arguments a^inst thern in hia Dwser- 
tation on the Sexes of Plants. Alston’s observations vrore 
founded on wlmt occurred in certain nnisexnal plantsi, snob 
OS MenmriBlis. Sniniudi. Hemn. Hon. and 'Rrvoh« 'IM.. 
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appearance in 1783. He was one of the firat to point 
oirt &e exutence of certain cdlnlar bodies in these plants 
which appeared to perform the functions of - reproductive 
organs, and to them the name of antlioridia and pistiUidia 
were ^BD. -ais opened up a nevr field of research, and 
led the way in ^o study of Cryptogamic reproduction, 
which has since been much advanced by the labours of 
numerous inquirere. The interesting observe. 

to foUow in tho path 
It? ? Botauiata were for-a long Smo 

content to know that the scattering of the poUen^from 

wetenoceiary 

for the pr^nction of perfect seed, but tho stacea of tho 

T^mlttor ■ 


-^««»;8neatneirdu8t; audthatif the 

either not ’ ^ 

tw) experiments made byS to DS£"Si- “motions 
tmg off tho stauvinal floiaTin f ®«t- 

re-vnag the female plant of other by 

abortiro, but a few were fertife k u ^®«» 

the dust of the apices Wfol otWtates to 

from other planta ® ® by the wind 

ojicned a new era in tho*W?* be may be said to have 
pablisUcdhisviewsinir^a « botany. Ho firat 

wgtono, Grewip, Bavo Si? palmicolisL mS 

d*c-, dctcctum, descrinbiin ®oy®oo, Xioanno 

ncc o^b‘n'tftpertisocuIi3considerant*®^®^^?*’*^ assmnptum) 
flora?, latere potest." Ho d w omescunque pfonte 

^^® b>rmer being PhanewHn?^®*® eexual and 

he latter Cryptosarnoos®w;;a“®«® Of flowering. S 

Sion of plants he could not dctlTi? latter divi- 

?iy „y O'* I*®! •Id 


ence of iSw dtecovered tho ^t- 

aud BvoC Brongniart 

nucleus of the ovnla S® ®® 

new epoish in embfrol^I® important discoveries mark a 

foundation of the ^ .^.‘bo 


aation of the process of auwcquent dnd- 

by Schleiden, Schwann w eell-developmcnlv 

Miii»ti».hir £S^.."’ *'- °»d oaw.. •n.s.hde 

and zeal by phys oloefete ^‘b great assiduity 

and PhanirSSs®5?nto y? ^ Cryptogamou; 
yesides in the ovule, mi tb« of germinal 

m Sewering plants how* .®^^op®®ot of the embiyo 
Schleiden, Mirbd Snn^ bron fully considered by Griffith 
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fatnre observers Have been directed in tbe proper path of 
investigation. 

Li the Physiological department of botany the most 
important researches have been made by Prench and 
German botanists. The laboratories in connection frith 
schools in Germany offer facilities for stndy which do not 
exist to the same extent in Britain. Physiological 
researches demand not oidy a Botanic Gkiiden with its 
appendages, but apparatus of various kinds, means of xiro- 
secuting histologic^ and chemical investigations, physical 
experiments, and observations I 7 the spectroscope. Our 
schools require then not only lecture-rooms, but labora- 
tories well fitted up with all needful appliances, and 
salaried assistants to aid the teachers in thdr demonstra- 
tions and the pupils in their practical work. 

The department of Geographical Botany has made rapid 
advance by means of the various scientific expeditions 
which have been sent to all quarters of the ^obe; and 
the question of the mode in which the floras of Mauds 
and of continents have been formed has given rise to 
important speculations by such eminent botanical tra- 
vellers as Darwin and Hooker. The latter has published 
a valuable paper on insular floras. Under this depart- 
ment the connection between chmate and vegetation has 
been carefully studied both I 7 botanists and by meteorolo- 
gists. Among the contributors to this department of 
botany the foUowing authors may be noticed — ^Humboldt, 
Schouw, Meyen, Beighaus, Martins, Harvey, Hooker. 

The subject of PaUeontological Botany ^ been ^much 
advanced of late by the researches of botanists and geo- 
logists. The use of the microscope in the examination of 
tissues has aided much in the determination of fossil 
plants. The more accurate stndy of Organography has 
also been the means of correcting errors in diagnosis. 
The nature of the climate at different epochs of the 
earth’s history has also been determined from the character 
of the flora. The works of Brongniart, Goeppert, and 
Schimper have advanced this department of science. 
Among others who have contributed valuable papers on 
the subject may be noticed Heer, who has made observer 
tions on the Miocene flora, especially in Arctic regions ; 
Saporta, who has examined the Tertiary flora ; Bawscm 
and Lesquerenx, who have reported on the Canadian and 
American fossil plants ; and Williamson, who has made a 
careful examination of many of the coal fossils, and whose 
excellent drawings of structure have opened a new light 
cm the character of many of the genera. Delineations of 
fossils by Witham, Lin^^ and Hutton, and Carruthers, 
have tended much, to advauce cmr knowledge of the fossil 
flora of Britain. 

/ 

. Botany may be divided into the following departments : — 

1. Structural Botany, having referenc:e to the anatomical 

* structure of the various parts of plants, incdnding Yegetable 

Histology, or the microscopic examination of tissues ; 2. 
Morphological Botany, the study of the form of plants and 
their organs — (these two departments are often included 
under the general term of Organography) ; 3. JPhysidogical 
Botany, by some termed Organology, the study of the 
, 'life of the entire plant and its organs, or the consideration 
of the functions of the living plant; 4. Syctematic 
Botany, the arrangement and classification of plants ; 5. 
Geographical Botany, the consideration of the mode in 
which plants arc distributed over the different re^ons of 
the globe; 6 . Palamtological Botany, the study of the 
forms and structures of the xdants found in a fossil state in 
the various strata of whidi the earth is composed. 

In the present article we shall confine our attention to the 
Structure and Morphology of Plants. The limits and dassi- 
fication of the Vegetable Kingdom have been partly con- 


sidered under Biolog^y (vol. iiL pp. 690-696). The Classi- 
fication of Plants will be taken up in extenso under the head- 
ing Vec^etablb Ejbgdoh, and the Distribution of Plants 
in space and time will be treated of in separate articles. 

STBUCTURAL ELEMENTS OF PLANTS. 

The elementary structure which is the foundation ofThesdL 
all vegetable tissue is the eeU. In the young succulent 
bud of a growing stem each cdl consists of an outer firm, 
elastic membrane of cellulose constituting a eell-wall; 
within this, a gelatinous soft mass of protoplasm, of which 
there may be a portion distinctly marked off as a nucleus; 
and, enclosed 1 ^ the protoplasm, a cell-cavity containing a 
more or less watery fluid, the cdUsap (fig. 1). Such may 
be taken as the structure of a typical vegetable cell, whic^ 
is thus a closed veside or sac with 
fluid or semi-fluid contents. Of these 
elements of the cdl the protoplasm is 
that which is essential for its growth 
and development. In it are con- 
tained all the substances requisite 
for the formation of the ceU-wall 
and the cell-sap; and the nndens is 
ma«ly a differentiated portion of it. 

From it then all the other parts of Hg. I. 

the cdl are formed, and it is essen- Sf. 

tial to the growth of the cdL Hence v>ii; a protopjuni ; t, no. 
it has received the appdlation of «**“»: *AnBcicoin*. (Sathu 

primordial cdl; and, indeed, amongst many Algae it 
exists for some time as a separate cell without any cell- 
wall or other part This must be borne in mind when 
defining the cell as a sac or veside. The growth of the 
cell is usually, at first, uniform throughout, and it has 
therefore a more or less rounded form ; but, according to 
the function which it is destined eventually to perform, 
one or other, or it may be all, of tbe parts of the cell become 
modified or specially developed. The cell-wall may be 
greatly thichened; or it may grow more in one direction than 
another, so as to be elongated and form protuberances ; or 
perforations may occur; or several similar cdls arranged in 
a longitudinal series may, ly obliteration of tbe interposed 
septa, unite to form a long tube which is then called a 
vessd. The protoplasm in the process of growth may be 
completely absorbed ; and when this occurs grorrih ceases, 
and the <»ll-walls form merely a framework. It may, how- 
ever, remain a long time, assuming various shapes and 
often uniting with colouring matters. The cell-sap also may 
disappear or may remain, containing in solution, or as 
definite forms in its mass, various assimilative substances, 
os fat grannies, oil globules, starch, mineral crystals, &c. 

In some plants, as amongst Algae (Protococcus), one 
cell alone performs all the functions necessary for the exist- 
ence of the plant. 'Wc have thus in this cell an ejatome 
of vegetable life, and this is the most perfect form of cell. 

As we pass to the higher forms of plants, where many cdls 
are united, we find a physiological specialization taking 
place, by which certain cells are set apart for n.<i.cimilation. 
some being embryonal, some supporting, and others pro- 
tective, Jcc. Amongst such plants as Ferns and ordinary 
flowering Plants a further differentiation takes place, and 
some of these cells unite to form true vessels. VTc thus 
have a means of arranging all plants in two croups, viz., 
those whose tissues consist entirdy of cells oflulnr pMrJf 
(including Fungi, Algm, Itlosses, ic.); and those in v.hich 
vessels are present, vascular plants fincluding Ferns. 
Lycopods, and ordinary Flowering Plants). 

1. Cdls and Vessels — Cellular ar.d Vairuhr Tuf’ys. 

Cells united together constitute cdly*ar iisfue (Sc. 2). 
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It esisls in all plants and aTxmnds in fieslQ' twts, rfems, 
leaves, and in sncculent fioits. It constitntes the jnth and 
outer bark of trees, and is very abundant in the centre of the 
stem of the AtoUa (Fatsia) paj^era, 
irbence C!hinese rice-paper is derived by 
catting it into thin sheets. By cnltjTa- 
tion the Thmip, Oarrot, CSablmge, and 
other escnlent vegetables acquire nmch 
istttniBT tissue, and become tender and 
succnlent. The cells of the tissue vary 
much in size. In a cubic indi of a le^ 
of the Caraation there are said to be 
npvards of three millions of cdls. 

They ate freqnentiyseen Tj^h,.|^fh, 
and 5 ^^ of an inchin diameter. Insome of the Cuenm- 
ber tribe, and in the pth of aquatic plants, cells -^th 
a^ ^tii of an inch in diameter occur. 

In yonng cells the ceil-Trall is a thin membrane consist- 
ing of e^Mote, frith some frater and a certain amount of 
incombustible material It is permeable urater, is 
dligbtly extensible and elastic and is colourless. It 
dissolves ia.sQlphnric acid, and npon addition cd iodine 
and sol^utic acid assumes a deq> blue colonr. By intns- 
snseeption of nutrient matei^ t>., the interposition of netv 
molecnles between those pre-emsting, the cell-wall increases 
both m sar&ceextent and in thic^ess. The resulting cdl- 
wall is not, however, onifotm in its stmetnre, but is 
composed of himelbe cd different rebactiTe power, in which 
Ae cellulose is combined alternately with much and with 
little water. These alternate dense and wnteiylayen^ — of 
whidi oim set is concentric with the celi-wall, whilst two 
other aeries ate vertical orobliqne to the snt&ce of the cell- 
wall, and cot the concentric ones throngbont the whole 
thickness of the wall,— -nnder a high power of the micro- 
scope present a series of mntnally intersecting lines, and 
ooi^tate respectively what are termed the Oratificaiim 
and stnatim of the cell-wall. 

Independently of these changes in the straetnre of the 
coMequent on its increase in snrface^ent and 

^ other 

«»«^cal na^ whidi take ^ce during the 
gt^ of the and which so affect its^ as to break 
It into shells," which a&r both chemicaUvMd 

ph^cally from the origiaal cdl-wall Thns, iJ*the 
.^Hdermis or outer ceQolar covering of olanti 
^tporton of the outer wan of the^beco^oonverte-i 

Ste S j^amons to water, which 

Bcu as a protective covenng. 

as cork or roticulat matterf Anotbnr ^ 

mvcKwn of the layers of the cdl-wnll into woodv 

by a process of lignification, or fStiCS wii 5 

»g*an, layers of tbe ceJl-wall asp ba w 

»8 sMnou, u ’edb 

gacantha,— which fumisW “ Asttagalns Tta- 

oater cells of the seed of the 

mineral matters may be Iiaatly, 

to coostHate. otter ImmiiiB, ft nar^^vTi* ** 

wall L» all w slmleton of tbe cell, 

of the eeUwall, un alteration of layers 

ofpnre ceUidose, may be 

^nt proceeded nniformly^rtb* “ surface- 

the resulting structure w«^d^ « ^ ® cdl-wali 

▼wide; bat at different pomta noitii^^ ^ ^ JWmded 
ftsa at others^ and thns 

become cylindrical, sphen^, 
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ate m<»t usually projections in the form of spines, 
knobs, &c., os in some pollen-gtains, and in cilia connected 
with the reproductive cells of many Algm (fig. 3), or club- 
shaped hygrometric filaments as in Equisetum (figs. 4, 6) j 
whilst the internal ones are mote usually ridges — annular, 
spiral or reticulate (figs. 11 and 12)— which may proceed 
so far as almost to obliterate the cavity of the ccU-waU. 
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The protoplam, which lines the interior of the cell-wall, The pro- 
and which is the essential living portion of the cell, consists toplesm. 
of aTbaminous substance mixed with water and some in- 
combustible material^ and it also contains some organic 
impounds. It is a homogeneons, soft, gelatinous sabstanco. 

^ tre usually find it in cells it has a granular and 
tobid appearance. Tliis oriscs from on admixture of 
formative matters, to which the name mefapintm has been 
aroted. It is coagulated by heat, and is soluble in a 
ailuto solution of caustic potash j iodine solntion colonrs it 
yellow at brown, whilst strong sulphuric acid at first 

dissolving it. TTsually, 

^ flwd hccomo differon. 

fhf ,®)» may snbseqncntly m^escc, 

and thus the protoplasm may be- 

come a sac containing cdlsap: 
and if growth of tbe ccU-wall con- 
traues the protoplasm eventually 
form a mere lining of the cei 
nJE constituting the primordial 

plasm in some cdls exhibits pheno- 
^na ^ movement within the cdl- 

Thus 

m the infernodal cells of Charace® 


ia seen, and in the hairs of Sra 

^atk (Virginian Spid^rt)?*: 

=S?=f.2= 

*«• 

^nof theptotoplasm,andfrMnemlv Jt 

contains vacuoles whioh »*8nttei«oih«wOielntT»- 

/«« T Tr*. - ®^ro termed ««>na««(m. wia 

nveieolt (fig. I i-B. Itiaovb« tn ♦!.« ‘?SI? •*>* aircetion 

centre of tba .. ,P“0tOthQ of the wumM th<iin« 0 . 

V X -I™ or dose to the 
maes, but it may diaiim ife *»!««» whew thtw 

Portions of th- _ ^ "* position. »» «* mwemwi 

or granules, to wff 2^*?**”“^*“*®* " Sra»*» 
coiounng matters are attached ; but 
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these will be noticed hereafter. The protoplasm in old 
cells may disappear, and then all growth ceases, and the cdls 
consist of a mere framework; or it may remain, and then 
growth of the cdl continues. And it is 1^ a re-arrangement 
of the molecules of this protoplasm that the formation of 
new cdls begins, — ^the nucleus entering also into the pro- 
cess. 

By the term cdl-sap is meant the fluid contained in 
the .vacuolL It consists in great part of water, in whi<Ji 
are dissolved various salts, derived from without, and 
compounds -formed b7 assimilation in the plant itself. 
Amongst the latter we may mention inulin, a substance 
closely allied to starch and sugar, found in Composite 

term parenchyma (areolar, utricular, or vesicular 
tissue) is a general name for any form of ceUnlar tissue, in 
whi(^ thin-walled cells of a diameter nearly equal in every 
direction are united to one another by broad surfaces (fig. 
2). If the cells are pointed at both ends and have a length 
greatly exceeding their breadth, there is formed pros^pr 
chyma (fig. 8). Both tissues may be complete (figs. 2 and 
8) or incomplete (figs. 9 and IB), i.e., the component cells 
may tonc^ eadi other on every side and leave no iuter- 
cellnlar spaces, or intercellular spaces may exist between 
the cells. According to the amount of surface-growth and 
tidckening of the ceU-wall various forms of parenchy- 
matous and prosencihymatous tissue result Thus,- in the 
Bush and Bean we have a stdlate parenchyma, with large 
intercellular spaces (fig. 10), in the 'Elder pith a complete 
angular parenchyma (% 2), and in the succulent stem of 
the Cactus a spherical incomplete parenchyma (fig. 9). 
Those forms of tissue in which the individual cells have 
been altered by thickening of the cell-wall are the most 


plants. 
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Fig. 9. 



Fig. 10. 


Flo. 8 — ProKnchymatow ceUs. FJo. 9.— Incomplete parenehTma. 

Vte. 10. — Stillate or itar-flke ceUidar tissne of tlie Bean, wiiu intercellidar apacca 
or lacniuc. 


important ; and the alterations in the cell-wall consequent 
on growth in thickness maybe such as to produce oblitera- 
tion of the septum between superposed cells, and their 
cavities, freely communicating, then give rise to a tube or 
vessel, a combination of which constitutes the vaeeular 
tissue of authors, llliilst this is the nature of a true vessel, 
considerable confusion has arisen from the term being 
applied to any cell-like structure in which the longitudinal 
diameter exceeds the transverse ; and thus the dilTerence 
between a cell and a vc.«:sel became one of length only. 
The term vessel ought to be restricted to sudi as are form^ 
by coalescence of cells. 


Under the term pleurendiyma (fig. 8) is included tissue Piimen- 
composed of such dongated prosenchymatous, flexible, chyma. 
thickened cells, as are found in the bast or phloem 
layers of ordinary trees. They also occur in the wood 
portion. Their walls are thickened regularly, and they con- 
stitute when united what is commonly known as the woody 
or bast fibre. The diameter of the woody fibres varies from 
'S^^th to -s^th of an inch. The materials used for ropes 
and cordage, Hnen, certain Indian muslins, mummy-cloths, 
and mats consist of the woody fibre of plants from which 
the more delicate tissues have been removed by maceration 
in water. Flax or lint is thus procured from the bark of 
Linum usitatissimum, hemp from Cannabis sativa. New 
Zealand flax-from Fhormium tenax, Pita flax from Agave 
ameiicana. Sun-hemp from Hibiscus cannabinus, and bass 
or bast from the common lime or Linden-tree. Fibres 
are also procured for manufacture from the Fine-apple 
plant (Ananassa sativa), from Yucca gloriosa, from Boh- 
metia nivea, which yields the Indian Rheea fibre, from 
most of the plants belonging to the Mallow and Nettle 
tribes, and from some Leguminous plants, such as Crota- 
laria juncea, which supplies a kind of Bengal hemp. If 
the maceration of the fibre is carried to a great extent, a 
pulp is formed from which paper is manufactured. Pleu- 
renchyma docs not occur in cdlnlar plants, such as Lichens, 
Sea-weeds, and Mushrooms. The tissues of these plants 
speedily disappear under the action of water, and hence, 
perhaps, the reason of their rarity in a fossil state. In the 
very young state woody cells are delicate, and it is only in 
proportion as they attain maturity that their walls acquire 
a tmek consistence. In the sap-wood of ordinary trees the 
woody cells are thickened in their walls, but are pervious ; 
while, in the heart-wood they are rendered solid by the 
thidrening matter, which is often variously coloured. 

If the thickening of the cell-u-all takes place so that a SpSmI 
network, ring, or spiral of thickening matter is formed, then tiswe 
the cdls are reticulated, annular (fig. 11). or spiral (fig. 

12), as in the leaves of Sphagnum, hairs of Cactaccae, and 
seed-coat of Casuarina. In these 
cells the spiral thickening fre- 
quently becomes loosened from 
the cell-wall as a spiial.fibre, and 
can be unrolled. Such forms oc- 
cur in the outer covering of the 
seed of Collomia linearis and of 
the fruit of Salvia Verbenaca. In _ 1- 

these, when placed in water, the 
spirals rupture the softened mem- is-sj-irai clii from sn 
brane of the cells, and spread out- *''' 
wards. The spongy elastic character of the outer cellular 
covering of the roots of tropical Orchids and Aracco:, of Plate X 
the sepals of Hlecebmm vcrticillatum, of the pericaqi of i<ir< " 
Cachiys Morisoni and C. odontalgica, and of the ribs of 
the frnit of .^thnsa Qynapinm, is due to the )>fc3Ciicc of 
spiral cells. In the- reproductive cells of Hcpaticro .‘•piral 
fibres called elaters are found in connection uith the spores. 
Reticulated or netted cells, produced by fibres foniiiiig a 
sort of mesh or network, occur in the wing of the seed of 
Swietenia, in the pericarp of Ficridium tiiigitanuui and I’, 
vulgare, in the seed-coat of Cucurbita Pejio, in the lariii- 
chyma of the leaf of Sanseviera guinceu-is. and in i.'-olaicd 
cells of the pith of Rubns odoratus ami of Etythnna 
Corallodcndron. 
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- si'^j.^srs 

SsTwAmiJ*, eoMstiog »£ «<>«• niii* 

Sr taStoTto « “JS “.„T*„lt 

Jbundaaay ia tlifl Btems of toaas and . 

thft Bboote of Aspatagus. The spral m soeih coses is 
cSed compound, and the vessels f/et^eie®. 

S hwS snA tenacity that when ?« 

raptuwd they can be pulled out This 
jJeSed characterizes true spjnd vessels (fig. 13). men 
the smral is not loosened from the ceil-^ and cannot 
therefwebe unioUed, it is said to be cto«d. On 
the young shoots or leafstalks of the GOTnium, Stray- 
heny, and Bose, or the leaves of the Hynmnth, Amatylla, 
and Banana, and pulling the parts gentiy asunde^ the 
fibres can be easity seen in the form of a fine cobweb. 
"When the aerial stems of the Banana and ^ntain are cut 
across, the spiral fibres may be pulled out in large quantity 
so as to be used for lander. Generally, the cdls or volu- 
tions of the filw ore said to be left-handed, that is, tuniing 
to the loft of a petson snpposei to be in the axis. In the 


^ -y [sxRtrcrnsAXi 

ftf crfl-woU. a dome-shaped cavity is enclosed 
SSxt tLSi c«ai-wott and tira thickening mass, -^e 
SJXg thickening mass 

So thte cavity, but never completely closes it. On front 
view this pnssents the appearance of two concentnc ciraH 
M onter Urking the edge of tho onmnal thm wrtion 
of the cell-wall, and an inner mdi^ag the under ^ge of 
rSnrf/if niattGF CUfT. 1 / !• 



TvAes lffl» process wnw pww w — . 

rioa wdl between two cells, there are then two smular cavi- 
ties separated by the thin partition wall of the cells, ca^ 
commimicating freely by a small circular aperture with the 
cellm which it has been formed (figs. 17 and 18). In process 









Fig. 14. 



Kg. 17. 


Fig. 18. 


Fig. 18. 










Fta.lT.i--lUdtel lottcltniliDal leetlon of wood ot IHuia ijflreilrlt. 

a<itf,e,/,m>odcHia; l.1)urdmdpttslneBCBt)>*(tMot lom»Hon.1)«oreliUa 

thiekontne ri»s h»» •lehed oter tlw Ibtn pottlnd of f Iwtiiercd j>tt 

after the tblekenlnB mut Itu ardied oter the thin eeU-veUt it, Tcty urga 
pUi where tn eoateet with nedBlluT njn. . , , „ 

Fra. U — -DlBsnBi to khow thlekeatni; done on holh eldei of the }«nK!m won. 
Fto.l9^FMlltloB well hu plren w »7 sad a elncfe coTtty t« (enacd. eon- 
nraaleBUBS on both ildes with wyoeent cdb. (TlUitJIgurts nflir SatM 


Fig. IS. 


Fig. IS. 


Fig. 13 
Flo, U.-Spln\ TCkwl* ot the II 


to o«e« «o«ovHt Boigs aoov %mmom, Mwsma sswuvwTOi 

T«9Kl« oteiltndBB ot their prtatM ttOniraHei a 
Fio. M<— BtondaBB Shr^ frm ifiiii] of Gonid (CuaerMta PW). 

no. Uw—Ab UBBlot TcuO teken Irm the Hdon idOBb 
Fra. U^Betlenloted to^ taken Inm the UUoa jlant. 


OBdlho 


of ^wth the partition watt is absorbed, and then a lenticular 
cavity is formed, connected by a circular aperture on each, 
side nilh adjacent cells (fig. 19). "When viewed by trans- 
mitted light these present the appearance seen in fig. 17 t'; 
sntii structures are termed lot^eivd piff, end a collec- 
tion of sneb cdils constitutes the dishhearirtff or punefaied 
limit of authors. It is well seen in Firs and other conc- 
bearing plants. It has been called glandular tissue. In 
the case of some fosdl woods, pieces of silica, like double 
convex lens^ have been found in the cavities. "When 
a vertkalra^al section is mndeof the stem of Bir, bordered 
pits, arranged in two rows, with individual pits on the 
, T ..V *v same level, are seen. In Araucaria double and triple alter- 

^tiogJ^aresecnjwhilstintboYcwaprominontstriation 
tnnnng to the left, others to the right In flie Scarlet Bean hne winding spirally amonest the nits is noticeable men 
the ^Is the fibra^leftha^ while the plant i^ the thiekmlng^begii by th^foimSion of traScr^o ridges 
turns to the right in ^mg Spiiai v^ are abundant extending right amoss the watt of the coll, ond the inwerSy 
lu young plants and shoots, wlnla m the herd stems of trees murected ri^« <rrn< 4 n»Ui.r “™y 

SRW.JSi, 

ocranonally exhibit a branched appearance. This may is left leading into the cavity raSd S 

arise from the umon of separate vera^ or it may depend the onJih 

on a regular division of the fite^ls is seen in the ^ 

Mistleto, Hous^leek, and Gcnid (fig 14), Anntdor vessels aide of which a sunilw^rLesB 
ate those m which the thickemiiff for. if it ti, uTfL 

ceeaeo. jjy the ab^tion of the parti- 

vag lo}. inese nngs in ilammillaria quadrisinna, and is 

in some other plants of the Cactus trib& are vwv^iick both commumcating with 

Annular vessds are from ^tii to ^th of an inch in 

dmmrter. In raieulated Tessels (fig^ the flricL-enTnira and hence 




Sonlmd 

rit*- 




air ' ' speemllyseen inFerira:-;-' "** 

®“i. , rise to lonif weete tiuy give 

In the process of thickening of the cdl-wall, if large vessds. 

spaces of the cett-wall temam thin, and the thickening ^ekemng takes place over scri«rtfMit, or irawer-Ktted 

inass growing in a circular manner projects into whole of tiie cett-waU, thin ’ft«yrtMB*tteT«Md»tissno*. 

interior of the cell and gradually arches over the J?/’ | «»y be left here and there, ®^*****^ 

f.am ( which appear as pits when viewed by traasiiiitted light, 
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or as small canals ‘when the cell-wall is very thick. Such 
'Cells are termed poroiu ac pitted or dotted cells (fig. 21). In 
old cells, after the protoplasm has disappeared, the portion 
of the cell-wall which remained thin is often alj^bed, 
and thus ‘there is a true perforation of ‘the cdl-walL 
These perforations often occnr in groups both upon the 
cdl-wall and upon the septum between supeiposed cells, and 
give Tisft to a remarkable sieve-like structure, in which 
case they are termed sieve-cells. The latticed ceUs of some 
authors are of a similar nature. When superposed porous 
or sieve-cdls coalesce by complete obliteration of the septum, 
then a pitted vessel, sieve tube, or duet is formed (fig. 22). 
These ducts are usually of a larger size than other ves- 



Fig. 22. 

Fio. Slii—Ponms or pitted cell from the Miitleta 

Fio. 92.— Uonlllfonn dotted or pitted vesad from the Melon. 

Flo. 93.— Section of s Bamhoob ahotrlng an anenlai network of eeHa. and the 
ronnd apertnrea of pitted teaaeli. 

sds ; they are well seen in the inner phloem layers and in 
the wood of trees, and they constitute the large rounded 
openings which are seen in the transverse section of the 
stems of the Oak, Poplar, Willow, &c. They also abound in 
the Bamboo (fig. 23), and in other plants of rapid growth. 
The names of bothrenehyma and taphrenehyma have been 
given to a tissue compost uf such cells. Not unfrequently 
rantcactions are visible on the outside of the vessel (fig. 22), 
indicating its formation by coalescence of superposed ceUs. 
To vessels exhibiting contractions of this kind, whether 
spiral or pitted, the terms monitifona and vermiform have 
been applied ; and the tissue composed of these momliform 
vessels has been denominated phleboidal. In the ducts of 
many plants a remarkable appearance is produced by the 
protrusion, through the perforations into the cavity of the 
vessel, of portions of the adjoining cells, or, before its 
absorption, of the portion of partition-wall doting the pit. 
These portions appear as cells filling the interior of the 
ve^el, and are described under the name of tylosis (fig. 24). 
It is well seen in the Walnut, Chestnut, Oak, Jba 



Fig. 24. 



cilCT- 

reuds. 


na.St^LoncitPdmal aetiion el the item of a tpecln of Walaot (/Bclani cMcrm}. 
fhorriai; tylmis In rilled rejsets. a. 

Flo. 2S — Bisnebini; end nsutoaoiliic UUcifeniai Teasels Hie nnoiri sske the 
dlteetioa of the nncnt. 

Zaticiferous vessels (fig 25) consist of long branching 


tubes or passages, having a diameter of about yj^j^th of an 
inch, forming, by their union, an anastomosis or network, 
like the veins of animals, ^ey are the mil& vessels and 
the proper vessels of old authors. They receive their name 
from containing an emulsion called latex, of a granular 
nature, often milky or coloured. They are seen in the India- 
rubber and Gutta-percha plants, the Mudar plant, the 
Cow-tree, Spurges, Dandeh'on, Lettuce, Chicory, and Celan- 
dine, frequently containing a large quantity of caoutchouc. 
Usually these vessels are tibin-walled, but sometimes slightly 
thickened. They are found most abundantly in the phloem 
layers — rarely in the xylem or wood layers (Fapayacem). 

They are the result of the coalescence of anastomosing or 
rect^ear rows of cells, and sometimes they seem to have 
resulted from the convertion of other vessels. In some 
Aracese they seem to represent spiral vessels. In Asdcpia- 
dacem they are evidently bast-fibres. Some consider them 
as merely intercellular canals. The milk}' sap of Euphorbia 
phosphorea is said to be luminous. The latex exhibits 
movements which have given origin to the name ctncn- 
chyma applied to laticiferous tissue by some authors. 

■Those movements, classed under the name cyelosis, must 
not .be confounded with the motion of protoplasm in cells 
which is designated rotation. 

We have seen that the cellular tissue is sometimes in- 
complete, that is, the cells do not touch on every side (fig. 9). 

The intervening spaces are called intercellular spaces, and Intereell' 
these may be either circumscribed cavities called lacunce, ‘P’*'- 
or they may extend for some length through the tissue as 
inter edlular canals; but these two structures pass into one 
another. In the earliest stage of development the tissue 
is always complete, and these spaces are formed subse- 
quently by a splitting of the partition or common wall of 
^e cells, and they may subsequently be increased in size by 
an absorption of the investing cells. These lacunoc and canals 
may contain air, especially in aqoatic plants, to give them 
buoyancy, asin Potamogcton (fig. 26), or they may be rcccp- 


P 



Fig. 26. 

VettiCBl Kction of the leaf of PotamoRctoii ot Pondwced. fhowinc Ur coTltlta or 
lacBDiB i; BDd parcDcbfmatoiu cells ji, wilb grsniilcs. 

tacles for various secretions, and when thc.v exist as canals 
they usually aid in conducting sap. The intercellular canals 
are exceedingly weH 'seen in coniferous plants, where they 
constitute resin passages, forming a continuous system 
throughout the plant, and arranged at intenals in concentric 
dteles in the xylem or wood portion of the stem. 

Chlorophylt is the green colouring-matter of plants. It Subsuo- 
occurs in the cells of the superficial parts of plants united 
with small portions of the protox>lasm (chlorophyll boduf), ^ 
which are combined into grains of various forms. Starch- 
grains are nsnally abundant in the chlorojihyll bodies. 
Chlorophyll is soluble in alcohol and ether. It consists of 
four substances, two yellow and two green, which jicskss 
distinct optical properties. It givc.s a blacl: band in the 
red of the spectrum. Fh^-siologically it is ven’ imponant 
It is developed under the action of light, anil uiidcrco&« 
changes according to its state of oxygenation. Hence the 
varied tints of leaves in autumn. Numerous colouring 
matters occur in jilants, es]>ecially in flowers, and all such 
when not green are included under the general 
ehromule. Stardiy and oily matters and albuminoid; occur 
veiy abundantly in the cells of plants, where they are stored 
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for tbe pniposes of iratiition. Starch, composed cheoiicall; 
of carbon and the elements of irater (hydrogen and oiygen), 
its formula being C,H„Os, occnis in the form of fine grains, 
more or less ovd or rounded, rrhich vaiyin diameter from 
the Ti^th to the ^^th of an inch. Each grain contains 
starch in tiro forms,— on^ leceiTing the name granviose, is 
easily soluble, and gives a deep Une cdonr on the add-on 
of io<&e; the other forn^ sforeft cdlvlou, is less soluble, 
and gives a yelloir or broim colour nith iodine; tot the 
former is most abimdant in the graiiL The individual 


Stoidb for the purposes of nutrition. Starch, composed chemically | or ether. It is one of the forms thxongh which vegetable 

matter passes in bemg applied to the purposes of plant life. 

It exists largely in the vegetable juices. IVom the bark 
of many trees it is procured in the form of an exudation. 

Two w^*marked mds of gum are met with, — nrabin, 
soluble in oold water, constitntmg the chief ing^ient of 
gam*arabi(^ procured from various qmcies of Acacia ; and 
eerosin, insoluble in cold water, but readily soluUe in 
boiling water, constituting the gummy secretion obtained 
xwwcr js luioii Buuuuaub ui use grasB. xue luoivianai from the Cherry and Hum. A substance called bassorin 
grains either lie distinct from each other in the cell^ os or vegetable jelly, is found in Tragacanth, the roots of 
in the Potato, Wheat, and Pes^ or thg- ate a^regated so some Ordud^ as well as in Oinageen (Cbondrus crispus) 
as to form compound grains, as in West Indian Arrowroot, and other sea-weeds. It is allied to gum, but dilTero iii 
obtained from Ibranta arnndinacea, and Portland Sago, swelling up and becoming gelatinous when mixed with 
proenred froni Arum maculatum. Grains of starch pre- water. Another gum-like substance pectin 
sent a ve^ chai^ristie eoncentricaliy striated appear- in the juice of the Apple, Pear, and other pnlirt- frnit«> It 
ance (fig.^ry. is the r^tof their mode of for- is ^nged by tbc action of nlfenTi^ir into pestic'acid, 

I which is found in many fruits and such succulent roots ns 
C^ROt, Tnrnip, Beet, &c. Oils, Fat% and Besins occur in Oils and 
cdls of plants or in special canals or glands as products «s»»s. 
of assimilation. The oils arc either fixed or volatile —the 
forrner being dhided into drying, fatty, and solid,' while 
the latter are distinguished according as they consist of 
carbon and bydrog^ alone, or of these elements combined 
vnth sidphur. Kesinous matter occurs 
in the form cither of fiuid balsams, or of the various kinds 
of sohd mm and pitch. In the rind of the Orance and 


mation. The print round which the 
stria are arranged is rolled tto hStm.. 
Starch is accnmnlated in the int^al 
and often in the subtenanron parts of 
plants. It occurs aton^ntly in fleshy 
roots, and in st^, as well as in 
and fruits^ and is easily aepaiy f^ ^ by 
wa^ng. The otdim^ cultivated 
^ins yield starch in considerable quan- 
***?’«** ^ Potato, Arrowroot, 



poms ; While that from the Potato, and ^ «d umiauiierons plants, such as the Coriander 

from various species of Cauna suiply ^live there nre 

“ in the form ri largo shininir na.. i Guinca-palm yields a 

the fomer being Eucalyptu^onn J^n^ 


Sugar. 


Gao. 


vciuuu moss and 

cdl-sap, ia tto sS; 

Dahluf \ roots of the 

PwWged w ^ action of 

sn phurie add, ®ormalt ^ 

soluble gummy substocSedS,;" into a 

ocrors during 

Oily mattera occur as drona in rtf .®P™?ting of the seed, 
associated with starehv wtenor of cell^ nsnallr 

These latter exist asSli^M^”® 7 aibuminoidi 

termed akurone graint Th^« Ptnperties, and are 
tnth a ctystallineSng;n,e^3 associated 

of the cell known as Pwboasof the protoplasm 

tn the sat) nf i^itotas. Sugar ocennt 
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consist of lime in combination iritb carbonic or oxalic 
adds, and are in many plants very abundant. In Mono- 
cotyledons they usually assume the form of needle-like 
crystals, and are termed rapkides; they consist of oxa- 
late of lime (fig. 29). They are rematkably \rell seen in 
' the 'P arana- The Squill bidb and the bulb of the Onion 
exhibit raphidiau cdk, which are easily separated during 
the decay of the plants. The crystals are also ariranged in 
a conglomerate form (fig. 30), as may he seen in the -root of 
Turkey Rhubarb, to wMch they impart grittiness ; and in 
Old-Man-Cactus they constitute cO to 80 per cent, of the 
dried tissue. In a single cell of the Poke (Phytolacca 
decandra) twenty to thirty crystals may be seen. In the 
epidermal cdls of spedes of Picas, and other allied plants, 
prolongations inward of the cdl-wall occur, at the extremity 
of whidi small crystals of carbonate of l^e are deposited 
(fig. 31); to these the name eydoUtlu has been applied. 
Siliceous matter occurs in the walls of cells, as in Qrasses 
and Horsetails, and especially in Diatomacese. 

2. iTiUgumentary Syaeai. 

k. more or less marked division of the tissues into an 
outer layer bounding au inner mass is visible in all plants. 
Amongst the lower cellular plants this division is not very 
distinct; the drcumferential cdls are perhaps only a little 
smaller and more compacted than those near the centre. 
The higher cellular plants, however, exhibit great diversity, 
mis. In them the cells of the drcumference may be arranged in 
layers so as to constitute a true epidermis, the component 
cells having a definite idation to one another and to the 
exterior in the respective families. In all vascular plants 
au epidermis is found. In many cases, however, it is diffi- 
cult to recognize it, as in the stems of submerged plants and 
in most roots. It usually consists of a single thin layer of 
cells closely compacted, and leaving no interspaces except 
at definite points (stomata), where openings lead into inter- 
cellular cavities. The celu composing this layer have their 
outer wall much thickened, the inner wall remaining thin, 
and they contain no starcb or granular matter, and usually 
are colourless. In many aquatic plants, however, and in 
Perns, chlorophyll is present. The apparent colour of the 
epidermis depends on that of the parenchymatous ceUs 
below, from which it can he separated as a colourless layer. 
Sometimes the cell-sap of the epidermal cells has a red tinge. 
The outer lamella of the outermost cell-wall of the epi- 
dermal cells usually becomes cuticular or corky, and thus 
is formed an external separable layer or cuticle upon the 
surface of the qjidermis proper. This layer has Afferent 
chemical properties from the epidermis, being insoluble in 
sulphuric acid. Upon this cuticle wax is frequently de- 
posited in TOiious forms, serving as a protective from mois- 
ture ; of this nature k tiic bloom of the Plum. The cuticle 
in aquatic plants k very thin; in aerial plants it is much 
thicker. The single layer of cells forming the epidermis is 
nut nnfrequently strengthened by the addition to the inside 
of other layers of cells. In the leaves of Begonia, Ficus, 
aud the outer covering (velamen) of the aerial roots of 
Orchids, this constitutes the /ijfpodema, the cells being of 
various forms. It k well sceu also in vascular Cryptogams, 
many Bromeliaccn, Hex, &c. On those parts of the pbnt 
which live long and have vigorous growth in thickness the 
efficacy of the epidermis as a protective covering k in- 
creased by a large formation of cork. Ibch epidermal 
cell divides into an outer and an inner cell The former 
at once becomes a cork cell, losing all its succulent matter; 
the latter remains capable of divkion. When a layer of 
these merismatic cells occurs we have a corh cambium or 
pltdlojen. If several layers of cork cells be formed a cork 
tissttf or periderm is the result, which supersedes the epi- 
dermis, aud which from variations in the sevend layers may 


be stratified. Hot nnfrequently the phellogen crils, in addi- 
tion to giving off cork cells outwardly, give rise on the iuncr 
face to cells containing chlorophyll ; and if a layer of such 
k formed it k termed a pielloderm. In such cases the 
phdlogen lies between the phelloderm and the periderm. 

If phellogen lamellas are formed deeper in the ti^cs of 
the plant, the internal layers of tissue become dry and con- 
stitute the bark. Periderm is thus replaced by bark. One stomata, 
important character of the epidermk k the presence of 
stomata or breathing-pores. These exist abundant!}' upon 
the stems and leaves of plants ; they also occur on the parts 
of the fiowers ; but thqr absent from all root structures, 
though present on underground axial stmetures. Each 
conskts of a central pore bounded by two or more cells 
(gnard-celk), which contain chlorophyll, starch, and matters 
distinct from the surrounding epidermal cells. The pore 
has various forms, and opens 
into an intercellular cavity 
(fig. 32). It may be round 
(Primrose), oval (Liliacese), 
quadrangular (Yucca). The 
arrangement of the stomata 
on the plant varies much. 

They may be in lines as in 
Equketum, or they may be 

in Vertical fcetion of epIdcimlA frmi ihe 
scattered irregularly as m ratface ot ttie leaf of lladder. 

Balsam (fie. 331. orin definite eltewlng the intimate nmon of the cpl- 

, . ' dermal cella (VC. Ihe loo'erabjaccnt par- 

clusters as in UraSSUla ana. enchvmapv with tnteredlnlareanaliin, 
Saxifraga (fig. 34 ). In «ndfacnnalf a,«toma. 

Equketum the stomata, which are about tr^yth of an inch 
in their greatest diameter, conskt of four ^ard-cclls; two 

at 



Fig. 32. 



Fig. 33. Fig. 31. 

Fio.33. — Epidcrmla of the garden Baliom {Daltamina horttnati, liiotring stomata 
it, of an elliptical fonn. 

Flo. 34.— Epidermis of Iciif of Saxffivsa tantitntoia. shonlngeln'terscf stomata 
a.s. snnoonded bp large epidermal cells e, c. The cells among wbicii the 
stomata occur are TCiy smalL 


of whidi are arched and thick at their outer convex margin. 



Fig. 3.1. 

Fic.:s.— Fonsaiion of stctsamfioa lea! 
c. cpldenai* eel!*; s', irothtrecll ef t 
mrther.c( !I into tvo pnan!<c”«. fSa-C. 
rio. Sptittisg tf rsrtltioa wall Ut' 
fSu’j} 

becoming thin at their inner C( 
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cell? oTetlic tlicio, with tbm upper TfaHs raised as the Bice-paper plant (Fataa papyrifexa). . ‘When eteUate 
n<L*c.- running at tight angles to the stoma. This gires the halts ate fiattenra oat, so as to fotin a sort of menxbianoas 
rt<:i:V.a a fringed appearance, hence called pectinate^ The esepansion (fig. ii), a scale or scurf k produced. In 
tuoie of fi-rsTation of a stoma is an interesting process, resnlt' Btomdiacem the scorfiness of the leaves is a marked 
icg from the diririon of a single epidermal cell. Preparatoir chatacter. To such expansions of the epidermis the name 
totttcc^nl^!cte^ornu^ionof'thcInoth6^cdlof thestomatie iQtis is applied, and 'Ae surface is said to he hpidole. 
piarl-celh. divisions may take place in the epidcnnal cells These scales have sometimes a beantifiilsilTeiT' appearance, 
h.v vrLieh nnmerous cr fesr cells arc formed snironnding as in Eheagnns and Sea-bnekfhom (fig. 44). Sorronnding 
mcthvr-cell. In the nxothcrcell a partition trail is the base of the leaves of Ferns a hrovni 'ebaSy substance 
dttveloptJ (fig. 35, t), ^ A thickening of the partition vrall occurs, consisting of elongated c^ to vrhich the wnmn of 
occurs, and cventu Aly in the central portion a fissure makes mmentaetms hairs, or ramenta, has bsen given. In Palms 
K'i appearance, which gradually increases in size (fig. 36). also a similar suh^nce hut of a fibrous texture occurs 
It doa not, howler, pas throughout the whole extent of called raieuhm or maUttlla. Sefee are bristles or stiff 
the jiar^tion wall An opening or stoma is thus formed, hairs, and the surfaces on which they occur are unid to 
WMded on roch side by a single guard-ccU, leading into be setose or sOaeeous. Some hoirn as those of Drosera 
aa jnterccUulat space in the parenchyma heaeath. If we ^'roswa 

fupjtjse the mother-cell to he ^vided by nnmerans vertical ' 
ssjiia we should have a stoma suttounded by many guard- 1 
ceil*, as ocOTB in some Hepatic.^: ; and in this family, after j 
tho fonnation of the fissure a series of horizontal sephi 
apj<ar in the guarded!, and thus the stomatic opening 
wco.'acs a canal In Ceratoptcris thalictroides the stoma is i i a 

-.ft.- I 

_ «j«iciiieiairasuj^ j 

round'! tkm, except for a small space at the end of the lone 
axis 0 . tuc stom:^ and has on this account been cdl^ 

In brostigma clasticum four cells form the 
^omx wubscqncnt changes in the surnranding epider- «>-mS 

tnai Culls may cause alterations in their ♦« -n... - . — 

, ^^ew), have we or more q>iml fibres in their interior 

“V “ A ^ Bramble, ZSl 

! bSrfcfd ^ considLd as 

rot are termed emerpenciw, masamch as they arise from « 
j collection of rolls, not from one epidemS 

; ^ b«. to a. JK 

xhw are^aroft, or crwh-siopeif, gradually ei^dme W 
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DlETereat organs of plants ate txansfonned into liaits, — as 
may be seen in the flowering stalks of the Wig-tree (fihns 
Cotinns), and in the calyx ^ Compositae. 

Xames are given to tiie surfaces of plants according to 
the presence or absence of hairs, as w^ as the nature of 
the hairs which cover them. The following are the more 
important terms; — Glabrous, smooth, having no hairs; 
hairif or pilose, furnished with hairs ; pubescent, covered 
with soft, short, downy hairs ; villous, ^ving long, weak, 
often obUgue hairs ; sericeous, covered with long, dosely 
approved hairs, having a silky Instre ; Jd^d, covered witb 
long harsh or stiff hairs not oppressed, hirsute, having 
long tolerably distinct hairs, not harah nor oppressed; vdvely 
or velutinous, with a dense covering of short down, like 
vdvet ; iomentose, covered with crisp, rather rigid, entangled 
hairs Uke cottoi^ which form a sort of fdt {tomentum) ; 
woolly, with long cnrled and matted hairs like wool j 
beard^ or stupose, when hairs occur in small tufts. The 
hairs which are most frequently met with in plants are 
called lymphatic, from their not bring connected with any 
peculiar secretion. Those, on the other hand, which have 
secreting cells at their base (fig. 43) or apex, are denominated 
glandular, and are not to be distinguished from glands. 
On young roots cellular projections occur, which may be 
called radical hairs. Young leaves and buds are frequently 
covered with protecting hairs. On the parts of the flower, 
as in the Iris, coloured hairs occur which have been called 
eorolline. 

In .connection with the epidermal appendages we may 
notice glands, although they may occur in any tissue. A 
gland consists of a single cell or a collection of cells 
secreting substances different from those contained in the 
surrounmng cells. In the former case the gland is simple, 
in the latter it is compound. In compound glands it 
frequently happens that the walls of the inner cells are 
absorbed, and thus the gland has only a single cavity, as in 
the glands of the Orange rind (fig. 28); these are termed 
vesicular. The secretion of the glands may be stored in their 
interior, as in Orange rind, and in the leaves of Lanms 
Camphora, or it maybe exuded as in Lychnis viscaria, and 
in the nectaries of Fritillaria imperialis (fig. 50). Hairs 
serve as ducts through which the secretion of glands is dis- 
charged. Such hairs are seen in the Hettle (fig. 43), in 
Loasa or Chili Nettle, and in Malpighia (fig. 45), and are 



Fig. ll.-.Csdbtlne hiirer f«Ie tma Cxamss (O'taur). 

Fig. — rr:i*tc hair rp cf rt'lac (nmr. trWenala.y.plasl 

Fig. 4&— ltTi:aL’.c IcaTca of Vcaiu'» Fly-trap (Ai.-.m) 

commonly called stings {stimuli). In the Nettle they are 
formed of a single conical cell, dilated at its bass, and closed 
at first at the apes by a small globular disk placed 


obliquely. This disk breaks off on the slightest touch, 
when the sharp extremity of the hair enters the skin, and 
pours into the wound the irritating finid which has been 
pressed out from the elastic epidermal cells at the base, 
illien a nettle is grasped with violence, the sting is crushed, 
and hence no injury is done to the skin. The glandular en- 
larged apex of hairs sometimes exudes a viscid secretion, as 
in the ChineseFrimrose and in the Sundew. The hairs of the 
latter plant, by this secretion, detain insects which happen 
to alight on them. The hairs gradually close on the insects, 
electrical phenomena taking place during the movement, 
and then the secretion from the glands becoming acid, an 
action takes place upon the organic matter analogous to 
that of the pepsin of the gastric juice, by which it is 
rendered soluble, and is eventnrily absorbed by the plant. 
A similar prope^ is possessed by the secretion from the 
glands upon the snrface of the leaf of Venus’s Ily-trap 
(Diomea muscipula, fig. 46). The arid in both instances 
belongs to the formic arid series. Glands 
may be rither intenud or external, and 
they may be situated at the extremity of 
a 1^ (when they are stalked), or they may 
be immersed in ^e substance of the plant 
{sessile). Ihthe Dittany (Dictamnns albns, 
fig. 47) a form of gland is seen intermed- 
iate between the sessile and stalked form. 

The glands in this plant secrete a green oily 
matter, so also do ^e stalked glands in the 
Bose. In the Ice-plant the glands appear 
as elevations of the epidermis, containing a transparent fluid 
like icei, which is said to have an alkane reaction ; in the 
Chii^-pea similar superficial cells contain an acid fluid. 
Clear glands are also seen on the under surface of the leaf 
of Fassiflora Innata. Besinous glands are seen in the Hop 
^g. 48) and Hemp plants. At the base of the petals of the 
Uiown-imperial (fig. 50), cavities occur containing a honey- 
like fluid, secreted by what are called nectariferous glan A 



Fig. 47. 

ClBnd of Dittany 
cat rettically. 
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Cavities containing Eaccharinc matter, surrounded by small 
thin-walled cells, arc met with in the leaves of Acuch 
longifolia, also in Viburnum Tinus, and Clcrodcndron 
fra^ns. The carities communicate with the snrface cf 
thfT leaves by means of canals. Peculiar suvile glands 
secreting a gammy substance are found at the inner Mdu o* 
the base of the petioles of Cinchona and Ij*s&cua:i plinth 
(fig. 49). On the buds of various trees iieculiar glandular 
ha^ termed eolleters exist, secreting a gummy mudlspnou.* 
matter, the Hasioalla, which covers the i>ud. ^ fLe.’**. 
however, disajipear on the bursting of tee tua. TLfv 
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S'xm to liave a protective fonction. The secretions of 
glands are very various, oily, waay, resinous, gummy, 
saccharine, acid, d:c. 

ORGANS or PLANTS. 

ilaring norr considered the clementaiy strnctores and 
tissues found in the Vegetable Kingdom, rrej^sroceed fo 
near them in combination to form the plant The simplest 
plant is found amongst Algm, vhere, as in the Red-snow 
plant (Ptotococcnsnivaiii^ fig. 51) the whole organism con- 
sists of a nngle isoiatod cell Other Algse and all Fnngi 
and Musci are composed of a number 
of ceils united in various ways; whilst 
in Ferns and their allies and all 
flowering plants vessels are formed 
in addition to the cells. The plants 
in which the tissues are entirely ocUo- “* 

i«« ttmed «#«/»■ ptaBj ti«.“^S2;sr^ss; « 

tn wbicii vessels arc also found are 


Ferns and Kqnisetum, there are no fiowens, and the repro- 
ductive organs are inconspicaoas, hence they have been 
termed Fivaedtss or Crj^ptogamoia. In all cases the 
young plant, or mnbryo, is completely cellalat. But as 
growth proceeds, that differentiation takes, place which dis- 
tinguishes the several ^ses of plants one from the other. 
In PWerogams the first leaves produced upon the embiyo 
plant are termed primary, seed-lobes, or exa^edens. In 
some cases these are two in number, and are opposite one 
another. Plants in whidi this occurs are Dicotpledemonr 
(fig. 52), as our ordinaiy forest trees. In other plants the 
lobes alternate and only one cotyledon is formed; such are 
ifoKoeotjdedonmtt (fig. 53), as Qiasses, Lilies. In C^'pto- 
gams, on the other hand, no such seed-lobes or cotyledoim 

.... j j 
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Thatthe portions of a plant may bo 
properly maintained two functions 
have to be performed, namely, nuiri- 
ttoUf on the proper performance of 
which the life of the individual plant 
depends, and rtpndwUian, by whidh the perpetuation of 
the type is provided for. In such a simple fom as the 
(Js- 51) those functions are performed by 

a^JiSifthf^ t of numcrons cells 

a d Jerentiatijm takw place by which special cells are set 

organs are 
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are produced, and they are AeotykdoH 
<m (fig. 54). 

Xu ail plants the original cell tissue 
which gives origin to its parts is of a 
uniform natnre, and is termed the 
prvmrp tisnie. When all the cells 
of this tissue are capable of multipli- 
cation and division the tissue is a 
merittan ox ffmerdinp time. Si the 
cells are not so capable, then it is a 64. 

ptrmanent tistut. The primary tissue nww* of a «di 
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this mass is termed the procamhium of the fibro-vas- 
cular hundle. As gro^rtib. proceeds changes take place 
in the cells by thickening, and, thmr contents disappear* 
ing, vaiions Idnds of ceUs and vessds are foimedL In 
this vray the whole mass of the procambinm may be con- 
verted into permanent tissue, and then growth ceases; or 
an inner portion of the bundle remains metismatic, which 
is called eambivm, and then growth proceeds, the shoot 
or root increasing in thickness by the cambium forming 
new cells on both sides In the former case the bundle is 
closed, as in Ciyi)togams and Monocotyledons and some 
Dicotyledons; in the latter it is qpen, as in most Dicotyle- 
dons and Conifers. In every fibro-vascular bundle a 
separation into two groups of structures -may be distin- 
guished — ^the wood or sylem layers; and the bast or phldSm 
layers. As long as the bundle is open and cambium present, 
these layers are separated by the cambinm (fig. 55). Their 



Fig. 55. 

Tranmive aectlon of an opon flbro-Ya^cnliiTlrtwidlc. CiCamUoni; e5«cotitln«a 
tlon of cmnilAiiTn bctwotn the dtwo-Toscular bontUoa ; p. lanso pUted eestew; i 
femaller pUt^ Tcs^ela and aplral wselsIntcnnlxcd^Uhwpod-wslIs; y, Inner 
pMoSm layer*: ^ hart IlhrM; in I* the parenehyina of the pKh; r Ij fho 
eoTtIcal parenchtma. Immediately external to the banc Ilea the irandle aneath 
of ceUa filled with stareh, 


relative position as regards the axis of the stem or root 



Fig. 5C. 


LeridtwUniA *rctlna of an oprn f.bro.Ta*rB^»r bandte. «■. caraUnm s i. tplral 
tllnv« vlikh can t<c niiTt<!tnI: I, aeaJarironn ivslrulMvd ns-d; 

C. bowleicd vlKoScc^^dif'.ycnncref*! rv*rUf\, 
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varic-a. In some cases the phloem is nearer the circum- 


ference, in other instances the syl'em is peripheral, and in 
rare cases amongst Dicotyledons there are phloem layers 
both on the outer and inner sides of the fibro-vascular 
bundles. In vascular Cr^’ptogams the phloem laycm 
always snrround the xylem portion of the bundle. 

In the xylem or wood portion of a fibro-vascular bundle 
the cells all tend to thicken their walls, and, consequently, 
numerous kinds of cells and vessels are found, which 
are usually arranged in a definite manner. On the side 
furthest removed from the phloem we find spiral vessels 
interspersed with wood-cells (figs. 55 and 56), outside arc 
reticulated and scalariform vessels, and then interspersed 
with wood cells are lai^e pitted vessels. In the phloem 
or host layers the cells have not such a tendency to thicken, 
but usually remain thin-walled, forming ordinary parenchy- 
matous cells, or becoming perfomted and forming sieve 
cells. In certain layers, how- 
ever, the cell-walls are thick- 
ened so as to become flexible, 
constituting the bast fibres. 

Around every fibro-vascular 
bundle a single la 3 'er of cells 
of the fundamental cellular 
tissue of the stem is marked 
off from its surroundings, the' 
cells get filled with starch - 
grains, and this constitutes 
what has been termed the 
bundle sheath or starch-bear- 
ing layer (fig. 57). In fig. 

5T is seen a transverse sec 
tion of the closed fibro-vascu- 
lar bundle from the Maize , 
and it will be observed that it 
is essentially the same as that 
of the open bundle (fig. 55), 
only that all the cambium 
cells have passed into per 
manent tissue. 

In all plants a provision is 
made for brauchiug of the 
various organs, and two prin- 
cipal forms of it may be 
recognized. In one of these 
the generating axis elongates 
at the apex, producing in suc- 
cession lateral structures. To 
this form the term mmopo~ 
dinm has been applied. In 

the second fonn there is a cessation of growth at the tt[wx iu 
the direction of previous elongation of the axis, and a con 
tlnuance in two diverging directions. This is dichofomomi 
branching. In thtir rudimcutaiy state all bnuichtngs may 
be easily referred to one or other of those types ; but in the 
mature system it is frequently difficult to recognize the 
type, owing to irregular development of the succes.-ive 
Imincbing. Thns iu a dichotomous branching only one of 
the sccoiidar}' axes may develop strongly, _ the weaker 
branch appearing os a small lateral shout from its base, and 
an apparent primaiy shoot is tliu.<ti)roduccd which in reality 
consists of the bases of single branches of conricv-tivc 
forkings. 

And, 

continue to develop 

which in their turn develop similarly, and a rn-'f.''-’' f'*nj 
arises; or the piimairaxis may be arru-tv-l in growth. :.t.d 
the secondary axes develop more .'trungly and over..::' it, 
when a ciri«oc branching results. More will 
subject when considering the ini5c-rcscer.ee of riar-vrc 
in which the various forms of branching arc wtb jws. 



Fig. 57. 
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We now proceed to consider the form and 
stractnre of the various organs of plants. 
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the root a mass of cfllla is 
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primaty root-axis, whence secondaty axes come off. In 
other plants, espedally ^lonocotyledons, the primary axis 
soon dies and the secondary axes take its place. When 
the descending axis is very shorty and at once divides into 
thin, nearly equal, fibrils, the root is called fibrow, as in 
many Grasses (fig. 60) ; when the fibrils are thick and suc- 
culent the root is faseieulated, as in Ranunculus Ficaria, 
vn. Asphodelus luteus, and CEnanthe crocata; when some 
of the fibrils are developed in the form of tubercules. 



rig. 60 . Fig. 61 . Fig. 62 . 

Flo. 60— Fibrons not of a Gran. Knmeniia fibrils coming off fnin one point. 
Fto. 61.— Orchis, showing tnbarenlcs or tnbenus nots, which contain a gnmmy 
matter caUcd boasorin. 

Pin 62— An eplphjtie Orchid with psendo-bnlba 

the root is to&ereu2ar, as in Orchis (fig. 61) ; when the fibrils 
enlarge in certain parts only, the root is noduUae, as in 
Spinca Filipendula, ovmoniUform, as in Felaigonium triste, 
or annulated, os in Ipecacuan. Some of these so-called 
roots are formed of a stem and root combined, and when 
cut in pieces they give rise to buds and new plants. In 
some cultivated plants, as Turnip, the central root is some- 
times injured, so as to end abruptly, and it then divides 
into numerous branches, resembling a fasciculated root. 
This gives rise to the disease called Fingers and Toes, 
which is very injurious to the crop. Anbury, is a disease 
where a clubbing of the toot takes place. The mode in 
which the fibres of roots are produced and developed gives 
origin to different forms of rhizotaxis, or root-arrangement. 

Roots either fix the plant in the soil or attach it to other 
bodies. They absorb nourishment by a process of imbibition 
or endosmose through their cellular extremities. The 
elongation of the roots by their extremities enables them 
to accommodate themselves to the soQ, and allows the ex- 
tremities of the rootlets to extend deeply without being 
injured. Roots, in their lateral extension, bear usually a 
relation to the horizontal spreading of the branches, so as 
to fix the plant firmly, and to allow fiuid nutritive sub- 
stances to reach the absorbing extremities. As has been 
already stated, the structure of perennial roots is identical 
\rith that of the stem. Thus in Dicotyledons we find a 
pith, medullary rays, zones of wood, cambium layers, and 
bark, although no medullary sheath is present. In Mono- 
cotyledons wo have fibro-vasculcr bundles distributed in a 
matrix of cellular tissue. The young primary root in 
^fonocoty'ledons differs from that in Dicotyledons in that it 
rises deeply within the embrj-onal tissue, and on germina- 
tion this tissue is ruptured and forms a sheath, around the 
base of the roots, called coleorkiai. Amongst Monocotyledons 
the primary roots usually soon die, and secondary roots ate 
formed in abundance. Li vascular Dicotyledonous pinTitg 
tire structure of the root is similar to that of the stem. In 
Thallogens tho routs consist merely of simple or branching 
filamentous hair-like structures. In some large tropical Sea- 
weeds the root-like bodies develop to a large extent, but 
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serve only as fixmg organs, and take no share in nourishing 
the plant 

2. Stem or Ascending Axis. 

' A stem may be defined as an axis bearing leavc.<^ Stem 
Structurally it differs from a root in having no develop- 
ment of cells forming a cap over the growing point. Under 
the term caulome (stem stmeture) are included all those 
parts of a plant morphologically equivalent in bearing 
leaves. The stem generally ascends, seeking air and light, 
and has therefore been termed the ascending axis. Stems 
have usually considerable firmness and soli&ty, but some- 
times they are weak, and either lie prostrate on the ground, 
thus becoming procumbent, or dimb on plants and rocks 
by means of rootlets, like the Ivy, being then called scandent, 
or twist round other plants in a spiral manner like Wood- 
bine, when they are volvbile. Twining plants turn either 
from right to left, as the French Bean, Convolvulus, Fossion- 
fiower. Dodder, Periploca, and Gourd ; or from left to right Plate X. 
as Honeysuckle, Twining Polygonum, Hop, and Tainus. 

Bryony tendrils twine from right to left^ and left to right, 
alternately. In warm climates twining plants {lianas) often 
form thick woody stems ; while in temperate regions they 
are generally herbaceous. Exceptions, however, occur in the 
case of the Clematis, Honeysuckle, and Vine ; tho tunning 
stem of the vine has been called sarmentum. Some steins 
are developed more in diameter than in height, and present 
a peculiar shortened and thickened aspect, as Testudinoria 
or Tortoise-plant, Cyclamen, Melocactus, I^inocactus, and 
other Cactacete ; while in many Orchids (fig. 62) the stem 
assumes an oval or rounded form, and is called a pseudobutb. 

Karnes are given to plants, according to the nature and 
duration of their stems. Herbs, or het^ceotts plants, have 
stemb which die down annually. In some of them the 
whole plant perishes after fiowering; in others, tho lower 
part of the stem forming tho crotm of the root remains, 
bearing buds from which the stem arises next season. In 
what are called biennial herbs, the whole plant perishes 
after two years, while in perennial herbs the crown is 
orpable of producing stems for many years, or new 
annual products are repeatedly added many times, if not 
indefinitely, to the old stems. The short pennanent stem 
of herbaceous plants is covered partially or completely by 
the soil, BO as to protect the buds. Plants producing 
permanent woody stems are called trees and shrubs. Tlie 
latter are less than five times the height of a man, and 
produce branches ‘from or near the ground ; while the 
former have conspicuous trunks, which attain at least five 
times the height of a man. Shrubby plants of small staturu 
are called under-shrubs or bushes. The limits between 
these different kinds of stem are not olu-ays well defined ; 
and there are some plants occupying an intennediate posi- 
tion between shrubs and trees, to which the name of 
arborescent shrubs is occasionally given. The stem receives 
the name of eaulis in ordinary herbaceous plants which do 
not form a woody stem, culm in grasses, truneus in trees, 
caudex or stock in Palms and in some Cacti, and stipe in 
Ferns. The term haulm is probably a corruption of culm ; 
it is used by farmers to designate the stem of grasses and 
the herbaceous stems of plants. The stem is not always 
conspicuous. Plants with a distinct stem are called 
cauleseeiU ; those in which it is inconspicuous are acaulesccnt, 
as the Primrose, Cowslip, Gentian, and Dandelion. A 
similar term is pven in or^nary language to planto wbC'Tu 
stems are buried in the soil, such os Cyclsiuen or Sowbread. 

Some plants arc truly stemlcss, and consi.n only t'i 
expansions of cellular tissue representing stem and leaf, 
called a thallus, and hence are denominated Thtlbi'jtnr, f-r 
Thallophytes. 

Stems have a provision for a sjTnmetrical anar.g'.ir.e.rit I.rM l-aP 
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of leaves and brandies, — rudes, or points wbence leaf-buds 
are produced, being pkeed at regnlar intervals. No such 
provision occurs in roots. The intervals betureeu nodes are 
called iniemodes. The stem, although it has a tendeni^ to 
rise upwards when first developed, in many instances 
becomes prostrate, and either lies along the ground 
partially covered 1^ the soil, or runs completely underneath 
its surface, giving off roots from one side and bads from 
the other. Some stems are therefore subterranean, and are 
distingaished from roots by the provision made for regular 
leaf-buds. The first rudiment of the young stem in the 
embryo appears outside the seed or spore after the radicle 
has bku protruded. It is termed the plumule (fig. 58), and 
differs bom the radicle in the absence of a root-cap and in 
its tendenq^ to asrand. The apical growing portion of the 
jonng stem constitutes the terminal bud of the plant, and 
by its development the stem increases in height ; but in 
addition there is a provision for the production of lateral 
buds, which develop into lateral shoots more or less 
rroembling the parent stem, and these the branching of 
roe plant is determined. These bnds are found in the axil 
of pren^ly-fonned leaves j or, in other words, in the angle 
formed betwm the stem and leaf, Thgr ate hence called 
o«ffaiy. Thqr ate produced always from the outer portion 
of the stem Mcept in the case of ^uisetaeem (Hoisetaflsl 
wh^ thOT have a deep-seated oiipn. At first they consist 

l^tgress of growth vas- 
^ar bundlro an formed m them continuons with those of 
stem, and nltunately branches are produced, which in 
““ whence the buds first 
^ thebudincreasesin length, cdlular 
prqjrotmns aj^ror at zeguIaT intervals upon the nrimarv 
merotem, w^h are the rndimentaiy leavS ^ ^ 

teniunal or lateral 
stems increase iSS 

and the whole pW as in i ®”* season, 

the axis is perswfceJt or Part of 

each of the leaves befom y*®”, 

ordinary trera inS^.^ *®. “ spring. In 

formSi of L,r.. provision made for the 
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I other in what is called an imbricaied manner. On 
I making a transverse section of the bud ffig. 64), tho 

O 



wnna irequently exhibit a ^ ^ pemlce), 

the leaves themselves. coarser texture than 

and nsnallv foil , «ey serve a temporary mimnw 

Sr.."??". «.i» a2“HSSi.5r - 



hnds destined to live ®® Hatanus. tho 

is seen the^ Sycamore (fig 631 


Fig, 43. Fjg. €4. 

ns, 6X— teaf.imil of SveBtnora (Aeir Ptmia-jlatataal coreicd with icalos 
Flo. H^-Transvene (cetlott of tbe tame icaf-ba-i. 

overlying scales e, e, e, e, are distinctly seen surrounding the 
leavro /, which are plaited or folded round the axis or 
growing-point. In plants of warm climates the buds are 
often formed by the ordinary leaves withont anv protecting 
appendages; such buds are catted naltd. A bud may Ira 
removed in a yoang state from one plant and grafted 
apM another by the process of budding, so as to continue 
to form its different parts ; and it may even be made to 
grow in the soil, in some instances, immediately after 
removal. In some trees* of warm climates, os Cycas, Mate* XV. 
Fopw-tree, Palms, and Tree-ferns, growth by terminal 
IS well sren. In these plants the elongation of the 
stem IS generally regular and uniform, so that the ace of 
th^lant maylra wtimated by its height; owing to^this 
mode of growth thej* do not nttnin^n groat diameter! 

“ ““"I® regular formation of 
th^ irregularities in consequence of 

«®'. »mai«ing in a donnant state 

Slorn,?®* ““ of being 

d^bped in cases whore the terminal bud, or anv of the 

launches, have been injured or destnn'cd 

mstances, ns in Fire, the latent buds follo^S regular svS 

powh ^ ” “nwtei to ita 

mteral brandies often acquire ® 

uually cutting . 

mode to assume a bushv annp ^ ^'oody plant is 
trees are produced. Pnnrine^W pollard 

the growth of terminal buds checking 

Pach forth. The pet£' bi«i « T®’"® 
presented by the branches “Ppcarance, often 

on an arrestment in the terminal 
internodes, and a co^S dL^n^*®' ® of the 

{« I^some ^“^‘fction of 

the mam axis after a certain arrestment of 

shortened stems. Thus rtT*.!: “ ’ S^'^ng nse to peculiar 

*n roe stem of CyclamS case 

S «■. tote rf 

*e«ainal buds som^tin^^H"? 

tbri aspect. Branches a» ®*®® ® roroark- 
roeir progress at an sometimes arrested in 
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brandi becomes embedded and hardened among the woody 
layers of the stenL 

The mode in which branches come off from the stems 
gives rise to various forms of trees, as pyramidal, spread- 
ing, or weeping, — ^the angles bmng more or less acnte or 
obtuse. In the Italian Fopmr and Cypress the branches are 
ered^fonmi^ acute angles with the upper part of the stem; 
in the Oak and Cedar.they are spreading or patent, forming 
nearly a right an^e ; in the Weeping Ash and Elm they 
come off at an obtuse angle ; wh'de in the Weeping Wil- 
low and Birch they are pendnlons from their flexibility. 
The comparative length of the upper and under branches 
also gives rise to differences in the contour of trees, as seen 
in tlm conical form of Spruce, .and the umbrella-like form 
of the Italian Hue (Pinus Pinea). The branching of some 
trees is peculiar. In the Amazon district many Myiis- 
ticacese and Monimiacese have vertidllate brandies coming 
off in fives. This is also seen in the Chili Hue. Some 
Amazon trees taper downwards, so as to have a form like 
an inverted cone or pyramid, as in the Mulatto tree fEuky- 
lista Spmceana), one of the Cinchonaceae. 

Branches are sometimes long and dender, and run along 
the ground, produd^buds with roots and leaves at their 
extremity or apex, ^nds is seen in the runner (flagellumS 
of the Strawberry. In the Houseleek (Sempervivnm; 
there is a similar prostrate branch of a shorter and thicker 
nature, produdng a bud at its extremity capable of 
independent existenca It recdves the name of offeei 
(prcpagiduni). In many instances the branch decay% 
and the young plant assumes a separate existence. 
Gkrdeners propagate plants by the process of layering, 
which consists in bending a twig, fixing the central part of 
it into the ground, an^ after the production of roots, 
cutting off its connection with the parent. A stolon 
differs from these in bdng a branch which curves towards 
the ground, and, on reaching a moist spot, takes root and 
forms an upright stem, and ultimately a separate plant 
This is a sort of natural layering, and the plant produdng 
such brandies is called stoloniferaus. In the Bose and 
Mint a subterranean branch arises from the stem, which 
. runs horizontally to a certain extent, and ultimately sends 
up an aerial stem, which becomes an independent plant. 
Such branches are denominated iudiers, and the phints are 
surculose. The gardener divides the connection between 
the sucker and the parent stem, in order to propagate these 
plants. In the case of Asparagus and othir plants which 
hnve a perennial stem below ground, subterranean buds are 
anniuilly produced, which appear above ground as shoots 
or branches covered with scales at first, and ultimately with 
true leaves. The young shoot is called a turio. These 
branches are herbaceous and peridi annually, while the true 
stem remains below ground ready to send up fresh shoots 
next season. In Bananas and Plantains the apparent 
aerial stem is a shoot or leaf-bud sent up by an under- 
ground stem, and perishes after ripening fruit. Branches 
are sometimes arrested in their development, and, in place 
of forming leaves, become transformed into spines or 
thorns, as in the Hawthorn. Pbnts which have spines in 
a wild state, as the Apple and Pear, often lose them when 
cultivated, in consequence of their being changed into 
branches ; in some cases, as in the Sloe (IVunns spinosa), 
(fig. G5), a branch bears leaves at its lower portion, and 
terminates in a spine. Plants bearing thorns (modifications 
of branches or leaves) arc denominated spiny, ^inose, or 
spineseent. A bud is sometimes developed as a slander 
spiral or twisted brandi, called a tendril or eim». In the 
Passion-flower the lateral buds ate thus altered, with the 
view of enabling the plant to climb. In the Vine the 
tendrils ore looked upon os the terminations of separate 
axes, or as transformed terminal bnds, and are sometimes 
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called sarmenta. Li the Vine there ate no young bnds seen 
in the angle between the stem and leaves, nor between 
the stem and tendrils; and the latter ore not oxfllaiy. 


Fig. 65. Fig. 66. 

Fta SSL— Bnneh of the Sloe (fnima gtiiuuSi prodncInE opines or thorns whlefa 
me Bhortlre bmneheSL ns shoim bp their oMrins leares. 
fto. 66.— Portion of n bnneh of the Vine (Vnii natfero), on vbleh the terminal 
bnds are conrerted Into tendrils. 

Pig. 66 represents the branch of a Vine, in which a' is the 
primary or first formed aids, ending in i^, a tendril or 
altered terminal bud, and having a leaf /' on one side. 
Between this leaf and the tendu, whidi represents the 
aids, a leaf-bnd was formed at an early date, producing the 
secondary axis, or branch o', ending in a tendril tl', with 
a lateral leaf f*, from which a tertiary axis or branch a” 
was developed, ending in a tendril t/", and so on. The 
tendrils of Ampdopsis Yeitchii are terminated by disks 
whidh secrete a sticlqr matter, by means of whiw they 
adhere to walls, kc. ^e tendrils, like those of the Yin^ 
are modifications of the axis. Tendrils twist in a spiral 
manner, and enable the plants to rise into the air by 
twining round other plants. The direction of the spiral 
frequently differs from that of the climbing stem which 
produces the tendril In the Yine the lower part of the 
stem is strong, and needs no additional support; the 
tendrils therefore occur only in the upper part, where the 
branches are soft, and require aid to enable them to sup- 
port the clusters of fruit. In the Bryony the tendril in 
the first part of its course twines from right to left, and 
in the last from left to right. 

In some instances lateral buds are found without being in 
the axil of leaves. In this case they are erfra-oxiV/ary. Such 
bnds are produced after the stem and leaves have been 
formed, and in certain circumstances they are developed like 
normal buds, liVhat have been called embryo-hvds are woody 
nodules seen in the bark of the Beech, Elm, and other trees. 
They are partially developed adventitious or abnormal buds, 
in which the woody matter is pres.«cd upon by the surround- 
ing tissue, and thus acquires a very hard and firm texture. 
When a section is mode, they present woody circles arranged 
around a central pith, and traversed by medullary rays. 
The nodules sometimes form knots on the surface of the 
stem, at other times they appear as large erereseeners, and 
in some cases twigs and leaves arc produced by them. 

Bnds sometimes become extm-a^lary in consequence 
of the non-appearance or abortion of one or more leaves, 
or on account of the adhesion of the young branch to the 
parent stem. In place of one bud there arc w^ioii-dly 
several accessory ones produced in the axil, ^ving origin 
to nnmerons branches. Such an occurrence is traced to 
the presence of latent or adventitious bads. By the 
union of several such bnds, branches are prodneed, hating 
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a thickened or flattened appearance, as u seen in the Fir, 
and other trees. These fiudaUd branches, in some 
cases, however, are owing to the abnomutl development of 


andontheeurmca 
of leaves, as in Ois 
mthogaiom thy^^,*-'^• 

are ot^able of 
foiming indepen' 
dentplants. Sind' 
lor Imds an oko 
made to appear on 

the leaves of Gfes< ^ 

nen, Qioxinia, 

parts of them, and placing them in moist sml j this is the 
^ethod often pnxsaod by ^Tdonera in their propagation. 
The ZpecBcoan plant hu been propagated by moans of 
Iwvw inserted in the aoU. In this ease the lower end of 
the leaf becomes thickened like a conn, and from it roots 
are pwrfao^, and nltimatdy a bnd and young riant 
Lewea bearing bnda on their mai^n ate called pnlifetnm. 

The ^cal fonn of stems is rounded. They are somo- 
W compre«edotflattened laterally, while at other Umes 
<ria»g^r, with throe angles and 
TOth three convex faces ; 

row, with three concave sides; guadranpular or sguam: 
gtagrw^ or fivwmgjedj octangular or e^htSgH 
4c Vsr^ W areapriied to forms d stem! m 

along the enrface of ^ h 
the ^nnd, being k* ILx , \ e y c 
partially covatad by 
the ami, sending ont 

roots from its lower 
Bide and leal-hnds 
from its upper. It 

occurs in Fem^ Iris, 

H^ychinm, Acorns 

or Sweet IW. Gin. .aa. , "»• 

8«,'Watot-% mBDy 
•PecieB of CaSL 

!»«««. -it 
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stem, common in Orchidaceous plants. It is succulont, 
often contains nnmetoins spinii coUb and vessels, and is 
covered with a tiuck epidermis. A sohofes is a creeping 
undergronnd stem, sending roots from one part and leaf, 
buds from another, as in Cfouch-grass, Carex arenaria, and 
Scirpns lacnstria It is often called a creeping root, bat is 
really a rhizomo with narrow elongated intemodcs. A 
tiAtr is a thickened stem or branch produced by the 
approximation of the nodes and tlio swelling of the inter* 
nodes, as in the Potato. The eves of the Potato am lanf. 
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branches. The ordinary horhaccons srcin o{ tiio I’otato, 
when cat into slips and planted, sends olT brandies from its 
base, wbicb assume the form of tubers. Tubers frcqnently 
store up a quantity of starch as in hfarantn arundinneea, 
whence arrowroot is derived. Another form of thickened 
mderground stem is the eorm, ns seen in the Autumn 
Ckocw <GaUhwami, fig. GO), Gladiolus, dra Stniclunilly it 
M composed of a solid moro or less rounded axis covered 
by a layer of thin membranous scales (fig. 70, A, A). A 



BuA as oe^ ia SobStfJ AthUome 

stem, I.e., the product “ not a sinsle 

turns of wmeegaiveaMs th«5M^^r'^**®®®®*pos8d of oop. 
^mdnas8cars(%^’“jl5^/'»Wchhavo^^K 

Rhiromos are well indefinite rhisnm. 


lomctiinGa assumefi oh am. m . i. a wIiim 

^ the lower end decayia?^ » tbiSne 



ng. 69. 


ta «k» form of “ff lxida muimlly 

origin to tenA fli. 1.,^° wtoinn tlio yonng conn 
•fcoolIioiSmdtlioSiZir^' (*,^,4 form 

the flowenng.Bt«m deveboa leaves 

Meanwhile in the axil afffc flowers (h, h\ 

W-tho roSoTfrl fo“™ on tho ciriC !; 

flowering^stem dies down Tho 

enlarges greatly dmiiTtf ^bW itarose 
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large leaves. At tlio end of spring these leaves die down, 
the bases of the lower ones alone remaining, and constituting 
thin brown scales around the conn (as at h). Meanwhile,' 
the young hud conn (^') in the axil of the middle leaves 
grows rapidly at the expense of its parent ‘corm (H), hut it 
‘does not attain a great rize. ' In autumn it produces new 
leaves, which remain small, hut from the a^ of the two 
upper the flowering stem rises up'and bears flowers j whilst 
in the axil of its middle leaves a new bnd-corm appears, 
which will the following autumn produce young leaves, 
flowering stem, and a new bud-corm, and thus the (^cle 
goes on. The buds or new conns formed from the old 
conns may be produced either laterally, as in Colchicum 
autumnale, or terminally, as in Crocus and Gladiolus. The 
huUt is another form of underground stem or hud. The 
mria in this case is mmdi shortened, and the intemodes are 
hardly developed. The bases of the leaves rising from the 
stem are quite dose together, and become succulent and 
enclose the axis. In the Lily the thick and narrow scales 
are arranged separately in rows, and the bulb is called scaly ; 
while in the Leek, Onion, Squill, and Tulip the scales are 
broad, and endose each other in a concentric manner, the 
outer ones being thin and membranous, and the bulb is 
ivnicated. In the axils of these fleshy scales new lateral 
shoots arise, forming new bulbs. The lateral buds or doves 
sometimes remain attached to the axis, and produce flowering 
stems, so that apparently the same bidb continues to flower 
for many years, as in the'Hyacinth and Tulip j at other 
times the young bulbs are detached, and form separate 
plants. In the axil of the leaves of Lilium bulbiferum, 
Dentaria bulbifera, and some other plants, small conical or 
rounded bodies are produced, called bulbils or bulblets 
(fig. 71, b). They resemble bidbs in their aspect, and con- 
sist of a small number of thickened 
scales endosing a growing-point. These 
scales are frequently united dosdy to- 
gether, so as to form a solid mass. 

Bulbils are therefore transformed leaf- 
buds, whidi are easily detadied, and 
are capable of produdng young plants 
when placed in favourable circum- 
stances. The scales in bulbs vary in 
number. In Gagea there is only one 
scale ; in the Tr^p and Fritillaria im- 
perialis they vary from two to five; 
while in Lilies and Hyadnths there are 
a great number of scales. In the Tulip 
a bud is formed in the ftTil of an outer 
scale, and this gives rise to a new flowering axis, and a new 
bulb, at the side of which the former bulb is attached in a 
withered state. 

The forms of the stem having been considered, we now 
proceed to examine its anatomical structure. This structure 
consists of the elementary tissues combined and arranged in 
various ways. The arrangement of the fibro-vasculor 
bundles in the mature stem or root is not the same in oil 
plants. But we find that in most phints which have two 
seed-lobes in the embryo, t.e., Bicotyledons, a diaracteristic 
structure is apparent, quite distinct from what is found in 
the majority of plants in which only one seed-lobe is present 
in the embryo, i.e., in Monocotyledons; and these, n gnin, 
have a diflerent structure from that found in Acoiylcdons, 
or plants with no seed-lobe in their embryo. The three 
foms of stem hero referred to have been usually distin- 
^ished as follows : — (1.) Exogenous stem, in which the 
fibro-vascular bundles arc produced indefinitely in an out- 
ward direction, and the stem increases in diaincter by the 
annual formation of a new layer of woody matter on the 
outside of the preceding layers. This is* the form found 
in most Bicotyledons, and they have hence been 



Fig. 71. 

stem of Bnltiifennu LUy 
(Ltlium ivItCArw))}, 
fbowins ImlbOi or 
bulblets 6, produced 
In tbe axils of the 
leuTes, 


Exogens, or Outward-growers. Ordinary trees, such as the 
Oak and Ash, furnish instances. (2.) Endogenous stem, in 
whiidi the fibro-vascular bundles are definite and are 
formed towards the centre, which becomes filled up with 
them in the progress of growth, so that the diameter of the 
stein increases in a great measure by the new matter pushing 
out that previously formed. This stem characterizes many 
Monocotyledons, which have thus been called Endogtns, or 
Inward-growers. Palms supply examples. {Z.) Acrogenovs 
stem, in which the bundles of vessels are simultaneously 
developed, and the additions to the stem take place at the 
summit by the union of the bases of the leaves. Plants 
having this kind of stem are called Aerogens, or Summit- 
growers, and are Acofyledons. Tree-ferns furnish an 
example. Becent reseat^, however, has shown that these 
terms cannot always be used as synonymous with Bicotylc- 
don. Monocotyledon, and Acotyledon, as wo find amongst 
Bicolyledons stems where the formation of new fibro-vascu- 
lar Indies is distinctly endogenous, and again amongst 
Monocotyledons stems with a provision for exogenous 
growth, and also amongst Acotyledons examples ate not 
wanting in whidi a continuous increase in diameter is pro- 
vided for. 

. We shall consider the structure of the stem in Bicotyle- 
dons, Monocotyledons, and Acotyledons successively. 

In the young stem of a Bicotyledon the fibro-vascular 
bundles first appear as a cirde of wedge-shaped masses, 
by which the stem is divided into a central cellular 
portion, the pith, and a peripheral cortex, — the space 
between the bundles being occupied by cellular tissue con- 
stituting the medullary rays, and uniting the pith and 
cortex. Each fibro-vascular bundle increases by division of 
its own cambium cells. If eventually all the cambium 
cdls become permanent tissue 
then the bundle becomes closed, 
and all furtW growth ceases. 

This is the complete structure of 
an annual herbaceous dicotyle- 
donous stem, which thus consists 
of a central cellular pith, a cirde 
of fibro-vascular bundles, a cel- 
lular cortex united with the pith 
by medullary rays, and outside all 
an epidermis (fig; 72). In trees 
and shrubs with permaneutwoody 
stems, the young shoots given out 
annuidly have a structure similar 
to that of annual herbaceous 
stems ; but as the shoot grows, 
further dianges occur by urhich 
the diameter is increased, and the stem becomes more dense. 
After the first year’s gro\Tth, tbe cells of the medullary ray^ 
stretching between 
the fibro-vascular 
bundles and con- 
tinuous with their 
cambium cells, be- 
come converted 
vatosecondarymeri- 
stem, and then an 
interfasdcularcam- 
bium is formed, 
which eventually 
coalesces with the 
cambium cells of 

the fibrO-V^mlar IXrrtrlrft-.rsi rr= : n. ; !!i: : A 

bundles, and thus «:srl=rJ.«:c.‘,e!=i-rt:scStiStfr»r-.c-p.ry 

a complete cam- 

bium ring is formed (fig. 73). From t hU caa:l ium ritg r.i w 
iQ'lem or wood is formed on the inside, wh:!'t new c' rt«x 
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is fonnedontbe outside; and in this tray the stem iocieases 
in thickness. This grovrth in thu^ess, hoTrerer, ceases 
periodieaUj, and is xenewed trith eacdi new period of vege* 
tation , and thus the wood is fomed in concentric Inyeis, 
ahaiplj marked off from sncceedxng hiyecs, each being an 
annual my of wood, and the same is seen in the cortes 
(Bg. 74). The rings of wood are thns formed snccesarely 
ontside these pre-eadsting. while in the cortex the new 
layers are produced inside those already formed. 

The inner vessels of the primary fifito-vascnlar handles 
immediately surround the jnth and often project into it, 
and form what is teemed the medullarp tkealB, which 
consists of spiral vessels, and throngh this sheath the 
primary rs^iulaiy rays pass. These mednllaty rays extend 
from the pith to the cortex, bat as new zones of wood and 
cortex ate prodm^ new rays are formed in them, which 
increase by additions from the tjamhimn layer. The 
secon&ry cortes^ formed from the camhinm ling, 
what is commonly known as the inner bark or endophlaum / 
the primary cortex, whiiA forms the outer lark, 
of two layers of cell% which have been respectively termed 
the mes^Waum and the tpipMceum. Ontade all is the 
epidermis. This, however, does not remain as thin-walled 
cells, but is nsn^y converted into periderm, and this mar 
m turn be complrtely supplanted by the bark. Thns, if a 
transmse and a longitudinal section of a Dicotyledonous 
stembemi^thefoflorringstrachireswill be seenasreine- 
sented m fig. 1 4. In the centre is the cellular pith 


coloured, dry, and full of air. These changes take place 
first in the central cells. Sometimes the pith is broken up 

evtfrs MvtfuAe Y»a«» ft. npfm1.<>r AvmnpitmAnf . »s in 
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discoid or disei/orm. At other times, by the rapid growth 
of the onter part of the stem, the pith is ruptured irregn- 
larly, and forms large cavities, as in the fistular stem of ^l^te vn. 
Umhdliferous plants. In some cases fibro-vascnlar bundles 
are found in the pith, as in Elder, Pitdhor-plant, and 
Femla, and occasionally its ceils ate marked by pores 
indicating a thickening of the crdl-woIL The extent of 
pith varies in different plants and in different parts of the 
same plant. In Ebony it is small, while in the Elder it is 
large. In iElschynomene aspera (Shofo plant, the Dice- 
paper plant of India), the interior of the stem is almost 
entirely composed of celldlar tissue or pith ; from this a 
kind of paper is made, and light hats. The same kind 
of tissue occurs in the Papyrus of the Xile. Large pith is 
flfco seen in Pstsia (Aralin) papyrifera (Tung-tsaou or 
Ctoese nc^paper plant), and in Semrola Taccuda of the 
Malay archipelago. When the woody drde of the first 
yearfo romplet€d,the pith usually remains statrmiarr as 
reg!^ ris sae, retaining more or less its dimensions, even 
in old tranks, and never becoming obliterated. 

is the fibro-vascnlar layer iredoltay 
immedmtelysnnrauding the pith. It is the inner W 
of the fib^vnscular bundle of the first vear (fig. 74. d) Sd 

with Mnnlar’ and 

retiralated vessels, mtermixed with long woody fibres which 
continue to^rcise their functions during the life of the 
plant, and rrfuch extend into the leaves. Between the ves- 

rays from the pith pass. 

ouSeThfi^lW^? U, 6, efare Ked no 

oucsioe tae tnednUary sheath' in concentric iin<»s in An 


-“vicascs Hwenmteiy. There are no annular 
prwent; these have been replaced bv 

thickened walls and of smi^ I^®®*«nchymatous tubes with 

80 Well marV^ w by no means 

generallydi®i 5 ed'buttii»^r.r®* n*® more 

vessels towards the on\er nart 

»g plants, os the Fir circle. In cone-l^ar- 

enfitely of punctated tiMne.irif^ !^® consist 

dense and often colonial r beeomirw 

Sumach, the zones ate SSmtiV®“® wood,^ 

of cellular tissue Thn^ttUT, ^ marked development 
to theSruS a*'®" « 

automn and vrinter henM > the tree during 

topent. ..a ’™'‘ 4f9»ea i. tea ,5 


latter two constitute the outer iS n epipWoeum. The 
phicenm with the pith b Z the meso- 

«e the epidern^ tiJuS^ medullary ay f. Outside 

ns now ^wes, attHoagh often wopicai trees. 


tempemte and cSSr Bnt'^®*^ ^ 

the lines, althoagh often ineonsn?**^ ®'^^ tropical trees, 
thedry season. ate stitt visibte -J 
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altered. In old trees there is a marked division between 
the central hKoirVHiod or duramen, and the external sap- 
wood or aXbamum , — ^the former being hard and dense, and 
often coloured, wi& its tubes dry and thickened, while the 
latter is less dense, is of a pale colour, and has its tnbes 
permeable by fluids. The difference of colonr between 
these two kinds of woods is often yery marked. In the 
Ebony tree the duramen or perfect-wood is black, and is 
the part used for'furnltnre, while the albomum is pale; 
in the Beech, the heart-wood is light-brown; in the Oak, 
deep-brown; in Judas tree, yellow; in Guaiacnm, greenish. 
The alteration in colour is frequent in tropical trees. In 
trees of temperate climates, called white^ood, as the 
Willow and Poplar, no change in colonr takes place ; this is 
also the case in the Chestnut and Bombax.. The relative 
proportion of albiunnm and duramen varies in different 
trees. The heart-wood is more useful than the sap-wood, 
and is less liable to decay. 

From the mode in wMch the woody layers are formed, 
it is obvious that each vascular ^ne is moulded upon that 
which precedes it; and as, in ordinary cases, each woody 
circle is completed in the course of one year, it follows 
that, by counting the concentric cirdes, the age of a tree 
may be ascertained. Thus flg. 75 represents an oak eight 
years old, having eight woody 
layers 5. This computation 
can only be made in trees 
having marked separations 
between the circles. There 
are, however, many sources of 
mistake. In some instances, 
by interruption to growth, 
several circles may be formed 
in one year, and thns lead 
to an erroneous estimate. 

Care must be taken to have a 
complete section from the 
bark to thepith, for the circles „ 

sometimes vary in diameter at oak eight 7 eari,oid. t, vood, ihow- 
differeiitpart>dUi«rcom», 

anda creat errormisht occur theapcnlngotthelaigepIttedTeisdi; 
from taking only a few rings, clrdei, thinner and less distinct, The 
or circles, and then estimat- 

. •..'it,. . dniisij layst some of irhicn are the 

ing lor the whole diameter of primair nja extending from the 

the trpB WliBn Vro no irhllo others (the 

tUB ireo. unen ly tne ac- seeondsirmjsiicadt onlra certain 

tion of severe frost, or other '*'•1 inwards. 

causes, injury has been done to the tender cells from which 

'the young wood is developed, while, at the same time, the 

tree continues to live, so as to form perfect woody layers in 

subsequent years, the date of the injury may be ascertained 

by counting the number of layers which intervene between 

the imperfectly formed cirede and the bark. Inscriptions 

made in the wood become covered, and may be detected in 

after years when a tree is cut down ; so also wires or nails 

driven into the wood. As the same development of woody 

layers takes place in the branches as in the stem of an 

exogenous tree, the time when a branch was first given off 

may bo computed by counting the circles on the stem and 

branch respectively. If there are fifty circles, for instance, 

in the trunk, thirty in one branch and ten in another, then 

the tree must have been twenty years old when it produced 

the first, and forty when it formed the other. 

In exogenous stems the pith is not alwa 3 's in the centre. 
The layers of wood on one side of a tree may be larger 
than those on the other, in consequence of their fuller 
exposure to light and air, or the nature of the nourishment 
convepd, and thus the pith may become acentrie. Zones 
vary in size in different kinds of trees, and at different 
periods of a plant's life. Soft wooded trees have usuall}* 
broad zones, and old trees form smaller zones than young 



ones. There are certain periods of a plant^s life when it 
seems to grow most vigoronsly, and to form the largest 
zones. This is said to occur in the Oak between twenty 
and thirty years of age. 

Cambium . — ^External to the layers of wood, and between CamUiuz 
them and the bark, there is a layer of thin-walled cells in 
whiidi fke protoplasm and ceU-sap remain, and consequently 
they ace capable of division and growtL To this laj'er 
the name of cambium has been ^ven. This cambium 
layer marks the separation between the wood and the bark, 
and inay be regarded as constituting the active formative 
tissue of Dicotyledonous stems. It constitutes the thicken- 
ing tone, by means of which the stem is enlarged, — the 
cambium c^ situated most internally being subservient to 
the purposes of the* wood formation, while the external ones 
^ve origin to the new bark. When these cells are carry- 
ing on the process oi groxvtb with activ’tty, during the flow 
of the sap in spring, ^e bark can be easily separated from 
the wood. 

The £ark or Cortical System lies external to the wood, Tho bark, 
and, like it, consists of several layers. In the early state 
it is eniirdy cdlular, and is in every respect similar to the 
pith; but as the fibro-vascular bundles are developed, the 
bark and pith are separated, and the former gradually' 
becomes altered by the formation of secondary deposits. 

We find in the cortex, as in the wood portion of the stem, 
fibro-vascular along with cellular tissue. But the position 
and relative proportion of these two systems is reversed. 

In the bark the ceUnlar system is external, and is much 
developed, while the fibro-vascnlar is internal, and occupies 
comparatively a small space. The cellular portion of tho terk 
consists of an external layer, or epiphlceum, and the cellular 
envelope, or mesophlaum, while the vascular S 3 rstem forms 
the internal portion called liber, or endophlmtm. 

The endophlmm, liber, or inner bark, is formed from 
the secondary cortex of the young stem.* It consists 
mainly of thick or thin walled woody fibres, commonly 
known os bast-fibres, mixed with dongated cellular tissue 
and frequently with Laticiferous vessels. It is separated from 
the wood by the cambium layer. The pleurenchymatous 
tubes are thickened so ns to be flexible, but are not ligni- 
fied, and are thus very tenacious. The endophloeum of (ho 
Lime-tree and of Antiaris saeddora (tho Sack tree of Coorg) 
is used to form mats, cordage, and bags ; and the tough- 
ness of the fibres of the inner bark of flax, hemp, and of 
many of the Nettle and Mallow tribes, render them fit for 
various manufacturing purposes. The endophloeum is 
sometimes, from its uses, called the bast-layer. Occasionally 
it is continuous and uninterrupted, 
as in the Yine and Horse-chestnut; at 
other times, os in the Oak, Ash, and 
lime, the fibres are seiiaratcd during 
the progress of growth, and form a sort 
of network, in the interstices of which 
the medullary rays are seen. Tlie 
fibres of the Lace-bark tree (Lagetta 
lintcaria) are similar. In fig. 76 is 
represented the bark of Daphne 
Idureolo,— / indicating the woody 
fibres of liber, and r the medullary 
rays. The endophloeum increases by 
layers on its inside, whicli arc thin, 
and may be separate like the leaves 
of a book. The outer layer of bast- / 
fibres betwixt the endophloeum and the 
outer bark has been termed the cortical / / 

sieafA, corresponding to'thc medullary r.’r. 

sheath on the inside of the stem. 

The outer bark is formed from the primary ci'rtex; it i« 
always cellular, and m divided into two laj'crs, the cpi- 
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Sus ^bick nsuaUy aesnme a mUcd S i^rvSdon of vaSt bundles, tbc con- 

form. „4“nKeJ5»emiekeptupbymeansof 

a« pbMd from processes called mduf/arjf raps (figs- 78 and 

jontel 79). These form tbesffeerprai'n in wood, so 

often of n brown colour. This covering may be conspicuous in the maple; they commnmcato 
composed of a angle layer of tabiflar cells j but in soma i^th the pith and tbc cellular 
tree^ consista of munetons layers, forming the substance tlm and they consr^ of ^Wuhr yjg, 77. 

called eerjfc, which is wdl seen in Quercus Saber, the Cork- which becomes compressed ond flattened bo 

taki hence the name tuberoiu, at early layer, which is as to assume a munform appcaranca At genon«tf Cft 
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layers. On the exterior of Ihe epiphlceam is situate the lamvnm or plates, whidi sepamto the woody ounaics. un 
epidermis, whitdi has already bemi described. Itia formed making a transverso or horizontal section of a woody stm, 


of a layer of odls, vhirii in woody stems serve only a 
tetnpoiaiy purpose becoming ullamateLy transformed in 
varions ways. 

The bark, in its increase, follows on order exactly the 
reverse of that which occurs in the woody layers. The 
layers of liber owe their increase to the camUum ceils, 
which, by thrir constant reprodnclson, mark the separation 
between the xylem and jhl^im portioiu of the stem. These 
layers are c^n ao compressed and united ti^ether as to be 
counted with difdcQlty, wlule at other times they are 
se^mted by rings of c^nlar tissue, and thns remain con- 
spicnons. ^ the additions axe made to the woody layers 
on tiie ontnde, and to the baxk on the insid^ there is a 
constant distension gpmg on, by whieb the bark becomes 
compressed, its layers of hbei ate condensed, the fibres axe 
often separated (fig. 76) so as to form meslieB,ite epidet' 
inis IS tbm^ off, ond the epiphlcBnm is mther detarhed 
along with it, or, when thick, is mptnred in varions ways, 
so u to give rae to the rugged appearance presented 1w 
men trees as Elm imd Cork.oak. In some the 

bark is very distensible, and its outer cellular covering is 
not much developed, so that the surface remains amiwtiL 
as m the Beech. The outer suberona layer 


them^uHary rays present the aspect of narrow lines running 
from the centre to tho circumfcrcuco (fig. 74) ; and on 
making a vertical section of a similar stem through one of 
tho rays, the appearance represented in fig. 78 will be 
observed, whore a medullary ray mr, composed of flattened 
mnriform cells, passes from tho pith y> to the ccliular 
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Fig. 79. 


in ^n plates or scaLea; in 



«ujr remain wniie me epiphloBum separates, or thsv also anfl cC puitea vessels ot tUo wooa o, 

intenml berammg ^emal Zn the case of some Angtrelinr ^ fli» f “ unr^rrupted course from tho apex to 

trees both ^ c^obr and fibrous portions ore detached in tioaof wool^fiKS!!^ TJh^ are broken up by the intorven- 
toe tom of thin fla^ and occasionally each annnal layer stem ffia 

of hber pushra off which preceded it The opldet^ mr ^ medullary rays mr, mr, 

separates early, and no renewal of it takes pW ^ interlacing fflires IL The 

SK.'SEfi.'si'ssax's: ' 
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The laednUaiy rays are 'in some cases, as in Clematis and 
Aiistolochia, large and broad, irhile the ‘troody wedges are 
comparatiTely small 

The stems of Dicotyledonons plants occasionally pr^ent 
anomalous appearances in the structure and arrangement 
of their woo^ ba^ and medullary rays. In place of con- 
centric circles there are sometimes only a few rows of 
wedge-shaped Tascnlar bundles produced during the life of 
the plant, additions being made I 7 the annual interposi- 
tion of bundles of a similar kind, resembling in this respect 
the formation of woody bundles in the early growth of 
herbaceous plants. In Fiperacese, Aiistolo chi aceae, and 
hlenispermaceae, these anomalous stems occur. In Gnetnm 
(fig: 80), the vascular bundles, &, b, b, b, b, form zones, which 



llg. 80. Iig; 61. 


Tm. E0<— EbilzoBtal KCtien of eteai of Gnetnm. m, pith; <n^ mednllazr 
eheath; waody hnndles fonnlngzeren eaeeentrle zones, esdi of which 

bthepnidnee of zerenlyearz; fibrez of liber, lonnlng Intenosed 

drclea eenal In number to the tnoif zones. 

Tk. 81. — ^Feenllar stem of a Sfaiplghlsceons plant of South America. Ihe plant 
is Dlcot jledonons. 

are each the produce of several years' growth, and are 
separated by layers, /, f, /, /, I, I, which may be considered 
as representing different ba^layers. In some of the 
hlenispermaceae the separating layers are of a cellular and 
not of a fibrous nature. Many of the hlalpighiacese, 
Sapindacesa, and Eignoniaces of Brazil exhibit stems in 
which the woody layers are arranged in a very irregular 
manner. In some of them (fig. 81) there is a central woody 
mass with from three to ten small secondary ones round it. 
Each of the masses contains true pith, derived either from 
the cortical cellular tissue, or from the original medullary 
centra Around these separate collections of pith there is a 
medullary sheath aud spiral vessels. No annual tings have 
been detected in the secondary masses, but medullary rays 
exist usually in their outer portion. In some anomalous 
Sapindacra, the central and lateral woody masses are 
enclosed in a common bark, with a continuous layer of 
liber. Some have supposed that the lateral masses arc 
imdeveloped brauches united together under the bark. 

In some Bignoniacece (fig. 82) the layers of wood are divided 



Kg. S3. 

n«v. SX— ncrizcntzl sceicn ef ibe stem ef £ir-.r-.{a cer>vs.’s.*z. tSawac tbe 
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in a crucial manner into four wedge-shaped portions bv the 
intervention of plates differing in texture from the ordinary 


wood of the plants and probably formed by the introversion, 
or growing inward of the liber. In Aspidosperma excelsum 
(F^dle-wood) of Guiana, and in Heteropterys anomala, 
the stem assumes a peculiar lobed aud sinuous aspect ; and 
in some woody climbing plants pressure causes the stems 
to become flattened on the side next the tree on which they 
are supported, while from being twisted alternately in 
different direction.*:, they present a remarkable zigzag form, 
having the woody layers develoxied only on one side 
(fig. 83). In Firs the wood is occasionally produced in an 
oblique in place of a perpendicular manner, thus injuring 
the timber and causing it to split in an unusual way. The 
young plants produced from the seed of such twisted-wooded 
firs are said to inherit the peculiarity of their parents. 
Occasionally the Dicotyledonons stem becomes swollen at 
certain places, especially near the root, and thus exhibits 
a tuberous appearance. This peculiarity is said to be 
liable to occur in Coniferous plants grown from cuttings. 
In some of the lower class of plants a cdlular stalk is 
produced, which on a transverse section presents an appear- 
ance like that of a Dicotyledonons stem. Thus Lessonia 
fuscescens, a species of sea-weed, has stems which ore often 
a to 10 feet long, and as thick as the human thigh, and 
which show concentric elliptic cellnlar rings. Such is also 
the case with IJsnea melaxantha, a tree-like lichen. In 
these plants, however, the structure is entirely cellular, and 
quite distinrt from tlmt of Dicofyledonous plants. 

Ih the young stem of a Monocotyledonons plant the fibro- 
vascnlar bundles appear scattered in an irregular manner 
through the fundamental parenchyma, becoming more 
numerous towards the periphery. There is thus no primary 
separation in the stem into pith, cortex, and medullary 
rays, although the central cellnlar mass may be considered 
os representing the pith. Thus, if a section be made across 
a young Monocotyledonons stem, an appearance is observed 
sudi as is represented in fig. 84, where tbe vesseb ore seen 



Re. 84.— Vtassrene seetlon of tbe stem of a Palm, which h SlosocetfleCoeens 
Cl. the ccatrel loose eellalsr poitlon ;/. the oster £bnns rorrion, rhowles ceaer- 
OBS TBsenlsr hnndles. The whole Mng coTered hjr a fsl*e bark or ried. 

Fia 65— Ttansrene section of tbe stem of a Palm, more ednsced. 

OS points scattered through a cellular matrix, the circum- 
ference not having any marked cortex, and the whole 
covered by an epidermis. A similar section of a further 
advanced stem, as of a Palm (fig. 85), shows numerous 
bimdles of vessels dispersed irre^arly in cellular ti£«uc ; 
those near the centre, tr, being scattered at a distance from 
each other, while those towards the oumide are dcn>c*ly 
aggregated, forming a darkish zone b, and are succLcdetl 
at the circumference by a paler circle of less compact 
vessels I, with some compnc-csed ccIL«, covered by a.T 
epidermis e. The central cellular mass has no meduihry 
sheath. In some cases its cells are ruptured, and dis q<j».d>.r 
daring the progress of growth, leaving a hollow cavi'.v; 
but in general it remains permanent, and is gradually 
encroached upon by the development of the varcalar syit'-m. 
The peripheral portion differs from true bark in net Iting 
separable from tbe rest of the tissue. It has rccciVLd lie 
name of falst bark, and consists of the cp'-dcrmal cell* e, 
and what has been called the cortical intcgaiccat. /. TLis 
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portion of tilis stem is often T617 inconspicnons, but some- 
times it is much developed, as in Testndinaria El^bantipes, 
in vrhicli it is ragged, and is formed of a substance 
resembling cork in many respects. The fibro-mscnlar 
bundles of the stem veiy soon become closed, and thus all 
growth in them ceases, the cambinm cells being converted 
completely into permanent tissue. Fig, 57 represents a 
transverse section of a closed fibro-vascnlar bundle from 
the stem of the maize (Zea hlays). In it the sevoral 
elements seen in the section of the fibio-vascular bundle 
from a Dico^ledonons stem may be recognized, but there 
is no cambinm, the ceils mark^ v, v representing those 
cambiform cells which have last become permanent tissue. 
This absence of cambium necessarily curtails the growth of 
the bundle, and hence the limited diameter characteristic 
of the stems of Monocofyledons. In % 86 a diagram 



of their course. The true distinction between exogenous 
and endogenous stems is, that in the former the fibro- 
vascular bundles remain open, a camlnum ring bnin g 
oveutnally formed from which the stem increases indefinitely 
in diameter. In the latter the fibro-vascular bundles soon 
become closed, and being scattered irregularly through the 
cellular ti6sac,and not in a circle, no cambium ring can be 
formed, and thus growth in a transverse direction is soon 
anested, and the stem is of n comparatively uniform 
diameter tliroughout. The investing bark of tho former 
permits an unlimited extension of woody growth beneath 
it j the fibrous cortical layer of the latter, by maintaining 
an intimate union with the subjacent tissue, provents 
unlimited increase in diameter, nciico we find Ibat tbo 
stem docs not attain tho enormous diameter exhibited by 
some Dicotyledonous trees, such os Sequoia O^cningtonia) 
gigantca and the Baobab,— the former of which lias been 
Insured 116 feet in circumference. In consequence of 
of formation, the outer part of a Hlm-.Htcm is 
the hardest and densest, and after acquiring a certain decree 
of firmness It resists all further distension, and froquOTtlv 
bceomesso hard as to withstand the blow of a hatchet, and 
therefore a woody twining plant docs less injury to it 
than to trees of exogenous growth (fig. 88). Tho growth 
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between them. The new woody tissue so fonned thns 
corresponds to the secondary wood in Dicotyledonous stems, 
and the new fibro-vascular bundles are all cauline, that is, 
do not pass out into the leaves. By this means an enormous 
increase in diameter of the stem may take place. And not 
unfrequently the primary central portion of the stem gives 
way, and thns a hollow cylinder formed by this secondary 
wood remains. This was well seen in the famous Dracsna 
Draco, or Dragon tree of Orotava, in the Canary Islands, 
which had a hollow stem capable of holding several men. 

The composition of the vascular bundles in dificerent 
parts of their course varies. Thns, at the upper part, 
tracdng them from the leaves towards the centre, they 
contain spiral vessels, pitted vessds with some cellnlu 
tissue, a few laticiferons vessds, and woody fibres resem- 
bling those of liber. As we descend to the older por- 
tions of the bundle, where the tissues have become per- 
manent throughout the spiral vessels disappear, then the 
pitted vessels, and at the periphery nothing but plenrenchy- 
matous tissue remains, forming a complicated anastomosis 
or network. Ifot unfreqnently at the nodes of the stem a 
network of horizontal vessels occurs. They are well seen 
in many Grasses, where the central portion of the stem has 
given way, and there they serve to strengthen the stem. 
The branc^g of Monocoiyledonons stems is originally the 
same as in Dicotyledons, namely, a monopodial fonn; fre- 
quently however, the axillary buds do not unfold, and the 
form becomes much varied. In Palms this is well seen, 
and usually no lateral shoots are formed. In some Palms, 
however, as the Doom Palm of Egypt {JSyphant thehaica), 
the late^ shoots are developed in such a way that the stem 
appears to fork. Other examples of the development of 
baches are seen in the case of the Screw-pine {Pandanut), 
in Grasses, as the Bamboo, in Asparagus, Cordyline, 
Dracxna, &c. In some instances the axillary shoots detach 
themselves from the parent stem and form an independent 
plant, as in Lilinm bulbiferum (fig. 71). The bases of the 
' leaves produced from the stem remain attached to the 
stem in many Palms, being snnouuded ly a fibrous sub- 
stance, the mattulla or reticulum. 

When the intemodes of the candex of a Palm are not 
much elongated, the scars of the leaves are seen forming 
spirals on the stem, as in the Coco-nut and Date. In 
^nthorrhoea Hastile the same arrangement is observed. 
In this plant also a curious internal structure of the stem 
occurs. On making a vertical section the stmctnre appears 
to be that of a Dicotyledon. The woody part is formed of 
vertical loose fibres as in Palms, and there are other fibres, 
radiating from the centre, and cutting the preceding at 
right angles. These horizontal fibres resemble the medullary 
rays, but differ in their structure. They probably serve 
for the origin of leaves, whidi arc numerous, and are dis- 
posed throughout the whole length of the stem. In Palms, 
such as species of Chamicdorea, the intemodes are much 
lengthened, and rings are seen on the stem at distant 
intervals, showing thickened node-like joints. Some Palm 
stems, as those of Calamus Budentum, the common Cane, 
are very thin and slender. In many Monocotyledonous 
plants the stem remains below ground, developing shoots 
which are simple, as in Banana and Plantain, or branched, 
as in Asparagus. In the former the stem above ground is 
in herbaceous shoot, composed of the sheaths of the leaves, 
[t dies after fraiting.and is succeeded by other shoots from 
che subterranean stem. The shoots or buds from such 
stems occasionally remain in part below ground in the 
form of bulbs, as in Lilies, Tulips, and Hyacinths ; or as 
itoXVl. corms, as in Colcbicum. Crocus, Gladiolus, and Arum. In 
■ some instances the aerial stem has the usual Monocoty- 
ledonous structure, while in the underground stem the fibio- 
vascular bundles are arranged in a drdc, enclosing a 


central cellular mass or pith, and thus resembling in stme- 
tnre a Dicofyledonous stem. This stracture has been 
remarked in the Smilax or Sarsaparilla family. Lindlcy 
calls these plants Dixiyogent, from their netted leaves, by 
which thy differ from most Monocotyledons. 

Amongst Acotyledonous plants there are some which Steic in 
possess stems consisting entirely of cellular tissue, whilst la- 
in others the stems have a well-developed vascular system. 

Of the former we have examples in Mosses, Hcpaticie, 
and Characeas; the latter we find represented in Ferns, 
Equisetaces, and Lycopodiacem. The term Acrogenous has 
been used as descriptive of the stems of Acotyledonous 
plants, as they were supposed to be formed by additions 
to the summit, and by the elongation of vessels already 
formed. They are abo sometimes called Acrchrya. But 
as in the case of the terms exogenous and endogenous 
applied to the stems of Dicotyledons and Monocotyledons 
respectively, recent research has shown that the term 
acrogenous cannot have the significance formerly attached 
to it ; for in some Acotyledonous plants a true cambium 
ring is fonned by whidi layers of tissue are successively 
added, and the stem increases in diameter, and also in 
many instances the fibro-vascular bundles develop from 
above downwards. The characters of the stem, however, 
enable ns easily to distinguish it from that in Dicotyledons 
or Monocotyledons. With merely a slight exception there 
is no provision for lateral (growth of the stem, and all 
increase in size takes place by an elongation of the terminal 
growing-point. No cambium ring is as a rule formed ; 
where it does exist, it is not produced in the same way as 
in Dicotyledons, but rather resembles the formation of the 
cambium ring in Dracsena amongst Monocotyledons. IVhen 
a permanent woody stem occurs amongst Acotyledonous 
plants it resembles in general aspect the stem of a Mono- 
cotyledonous plant, having nearly a uniform height, and 
being usually unbranched and producing a tuft of leaves 
(fronds) at the summit. Tree-ferns furnish the best example 
of this kind of stem. In them it is denominated a tlipe, 
and it often attains the hei^t of 120 feet The stem 
in Acotyledonous plants is distinguished from that in 
Dicotyledons l^ the absence of annual tings of wood, of 
(with only slight exception) a cambium ring, of a separable 
bark, and -by the fact that the fibro-vascular bundles are 
all dosed; in this latter character they agree with 
Monoco^ledons, but are distinguished from them by the 
arrangement of the vascular bundle. 

In Acotyledonous stems growth takes place by division 
of a single apical cell, situated at the extreme end of 
the punctum vegetationis. By divisions of this cell two 
portions of tissue are marked out in the stem, — an inner 
portion, from whidi arise the fibro-vascular tissues when 
they exist, and an outer or cortical portion. The primary 
fibro-vascular bundles originate from the cellular tissue of 
the stem in a manner analogous to what occurs in 
Dicotyledons and Monocotyledons, — a procambial bundle 
being first formed, which differentiates subsequently into 
i^Iem and phloem layers, but the bundles always become 
dosed. The character of the stem varies very much in the 
several families of Acotyledonous plants. 

In Characes the stem consists of a sciics of joints chsrsees. 
(internodes), each composed of a single much elongated 
cdL Interposed between successive internodcs arc the 
nodes, each composed of a whorl of small cells, from which 
the leaves are developed, one leaf from every cell of tie 



I descending lobe. The ascending lobes of one nt-ic and the 
descending lobes of the next higher nrlc n.e-t in the 
middle of the intervenin'; intensode, end there interlock in 
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a j ror :nfhTs::.li»u3 laaanEr. Subseqccnrtv by cefl-diviaQa 
a r •aiT'':cr.{':d jiracture is developed in tba investing mass. 
£■{ a^-va^rslar bnadlcs ere found in Cbaraceas. 



* <:n!.iis;e.* a Qiucreutiation into an inner ana a psopnerai 
of tissue. In the fonacr tise cells have nsually thin 
v-ul]:. and are cot coloured, tbonsh in some cases a 

^xi.^ - r- 



uafre'jueutly coloured. 

In Ferrj ve have a fam3ur example of an Aca^- 
I-:iou.}u< item. Ordinaiy ferns of Britain seldom attain 
any hEigb:. but uraally creep along the ground, form- 
ing ruirjuses. Ent in the Tree-ferns of iratm climates the 
c-auict frequently attains a great height. A transverse 
j rttia cf the stem of a fern (fig. 63) exhibits an itiegnbr 
ciroleof fibrtv-vaseular bundles, composed of masses jrj r, of 
various forms and sires, situated neat the circumference, — 
t..? centre n being formed of cellular tissue, fieqnently 
rnla sa.:taty fibro-nsuilar bundles scattered tbrongb it, and 
f .t£ a becoming hollow. On the outside of the vascular 
cohered by an epidermal laver or 
ce..s.ur mteganent e, often of hard and dense consistence, 

of the fronds. 


constitutes the inner, lighter -coloured portion of the 
bundles. The phloem portion, which completely sutrounds 
the bundle^ has also starch-cell^ and, in addition, sieve-, 
tubes and elongated bast-like riiick-walled fibres are found 
at the periphery of the bundle. The whole bundle is 
usually enclosed Iwa distinct sheath of elongated cells; 
these cells are frequently mudi thickened and of a dai^ 
brown eoloor, hence the appearance presented on trausveise 
section of a dark layer enclosing a lighter^olonred part 
The central cellular portion of the stem frequently becomes 
raptured and absorbed in old stems, which are thus hollow. 
The bases of tbe leaves remaia long attached, but ultimately 
fall ofi, leaving marked scars (fig. 91, c}, wMch are at fii^ 






on 


separate afterwards by intexstitial 
growth. On these scars or cieairices the marldnES of the 
arranged in the same mSner as 
io.e of ^e Ete^ From all points of the woody irofinder 
stents imy be given off, and frequently thev are SaS 
compfctely to invest the stem and conceal it 
of aS ” Hoisetaib we have another example la B«l*. 

pass^p^toa Eachintemode 

In ttaSvisI I®®**' it® "PP« 

seen (fis:93 ) markm? ot*-””^® ^ fi*>K>-'rascuIar hnndles is 

mass of ‘^® ® 

bundles. From mi-i. ♦ ^®“f ^™^es are all common 

raay be traced, poc=;^ p *^® *e bundle 

pasang verfacaEy down mto the intemodes 



Rg. 9L 
^tenca. p, abnmscaUr 

M iirpcr «l:li k torer 


as far as th “ "rp.r 

into two, ni5ti?e end dividing 

■ i^^estinteraodl/S^^S^^i^tinbundleofthenmrt 
Ji). In transverse section the bundle 
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resembles much that of a Monocotyledon. One peculiarity, 
however, must be noticed. The spiral, annular, and reti- 
culated vessels at the inner side of the bundle soon dis- 
appear, and an air-canal is formed in the bundle. This 
canal must be distinguished from the mUeevlar canals 
found in the cortex, with which thty alternate. Round 
the bundles a single layer of usually thickened and coloured 
cells forms a sheath, and this may either run continu- 
ously round the stem, and thus shut .off completely the 
mednllaiy from the cortical portion of the stem, or may 
invest separately each bundle, in which case the medullary 
and cortical portions of the stem are continuous. In some 
cases a layer of thickened cdls is found within the vascular 
bundles. The cortical portion is divisible into two layers, 
an inner layer of parenhymatous cells with air canals, the 
vaU&ailar canals, and an outer layer of thickened ceUs 
immediately underlying the epidermis. The structure of 
the rhizome resembles that of the aerial stem, differing only 
in the fact that the thidcened cdls of the outer cortical 
layer are dark coloured, and that the central canal of the 
intemodes is often absent. In Calamites, a fossil plant 
which flourished abundantly during the Carboniferous 
Period, we have a plant whih in all particulars is closely 
allied to Equisetum of the present day. But whilst the 
young stem of Calamites presented a zone of vasctilar 
bundles separating it into a medullary and cortical portion 
(just as in an Equisetum), new vessds were added to the 
exterior of the pre-existing bundles as the plant grew, so 
that a series of woody wedges were formed, iunranaiTig in 
growth to an enormous extent. 

jpo- In Lycopodiacese^ or Club Mosses, the stem presents 

BR. differences from that in Eems and Equisetaceas. In most 
members of the family there is an axial cylinder formed of 
either one -or more flbro-vascular bundles. In some cases 
(Selaginella) the fibro-voscular bundles remain separate and 
do not form a cylinder. They are surrounded by a mass 
of prosenchymatous cellular tissue, the cells of whidi may 
be thin-walled, leaving no intercellular spaces, or the cell- 
walls may be much thickened. Immediately surrounding 
the central axial bundle in Sdaginella are large air lacunae, 
which ore wanting in Lycopodium. The flbro-vascular 
bundles consist of tissues very similar to what occurs in 
Ferns, and the bundles ore all cauline. In the leaves, 
bundles arise whidi pass into the stem and coalesce with 
the cauline bundles. In Isoetes we And a most anomalous 
structure. Here there are no intemodes in the stem; 
consequently, it is much shortened. The central axial 
fibro-voscular bundle is very poorly developed, and round 
it a meristem is formed, which, by adding new parenchyma 
outside, increases the diameter of the stem. Thus we have 
here a thickening ring, but it differs from that stmcture in 
Dicotyledons, inasmui^ as it is not formed by & union of 
cambium cells of the fibro-vascnlar bundles. It resembles 
more ^e thickening ring formed in Dracaena, Yucca, and 
other Monocotyledons. 

* 0 - In Rhizocarpea: tho structure of the stem is very simple, 

pcaSi consisting of on axial fibro-vascular bundle surrounded by 
parenchyma full of air-cavities. 

In plants with Acotyledonous stems tho mode of branch- 
ing is various. In Lycopodiaceae we have an example of a 
dichotomoiu branching, and the same is also seen in Ferns. 
In the Equisetaceas a mode of brandling occurs seen nowhere 
else in the Vegetable Kingdom. The branches arise from 
deeply-seated lateral buds, which, upon developing, break 
through tho superincumbent tissue; these have been 
termed endogtnous buds. In Characem tho branching is of 
the normal monopodial type. 

tUo£«n4. ^ .t^ongst Thallogcns, as a rule, there is no evident 
distinction between stem and leaf. The vegetative organs 
consist of a number of cells separate or combined into a 
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more or less flattened expansion termed the thallus. In 
this group are included dl the Algae, Fungi, and Lichens, 
and many Hepaticae. The vegetative structures vary much 
in ea^ of these groups. In many Hepaticae, as Mar- 
chantia, the vegetative structure is of a thalloid nature, and 
appears as a flattened, broad, didiotomously-brandied 
plate, composed of several layers of ceUs. The upper and 
lower layers consist of colourless cells, and form a sort of 
epidermis. The upper epidermal layer has stomata, while 
the lower gives off root-like filaments, whidi attach it to the 
stratum on which it grows. The stomata are, by repeated 
division of the gua^-cells, converted into canals. The 
central layer of cells contains green matter, and between 
I the cellules there are large intercellular spaces, which com- 
municate with the stomata on the upper surface. In what 
are usually termed the foliose Hepaticae, such as Junger- 
manniae, a distinct stem is visible bearing leaves. AR are 
cdlnlar, no differentiation occurring beyond a compacting 
of the peripheral layers of cells, ^e mode of branching 
is usually didiotomous. 

In Fwgi the vegetative organs consist of a mass of Fungi, 
cellular filaments, anastomosing and branching in various 
ways, constituting the mytxlium or tpavm (fig. 95, m), from 
whi<^ diversdy-shaped portions of cellular 
tissue are devdoped, forming reee/}tocZes for 
the support of the reproductive organs. 

The myedinm creeps along in or upon the 
stratum whence it is nourished, sending up 
here and there a receptade. The struc- 
tural dements whidi form these are colour- 
less cdlular filaments, or hyphes, divided 
usually by many* transverse septa. These 
sometimes combine to form a dense mass Fig. 05. 
of parenchyma. Li some cases the hyphm a apecics of itimid- 
of the mycelium are densely interwoven, 
and form masses of definite shape, the Bj’cciimnm.bnr- 
outer layer of which (pseudo-parenchyma- Jcuniar itSit* a 
tons) forms a hard shdl or skin; such a vhicbbrancbcsat 
mass is termed a scleroliwm. The repro- 
ductive receptade formed from the myce- •?<»»«. 

linm is also composed of hyphee. 'When there is only a 
single hypha the reproductive bodies are borne on the 
en& of its branches; but more usually the branches of tho 
hy^dite bearing the reproductive bo^es unite to form a 
flattened expansion, the hymenvutn. As they contain no 
chlorophyll, Fungi take up assimilated matter from other 
organisms, and therefore are frequently parasites. 

In Algie tho simplest forms present nothing but a cell- Al^. 
wall, containing a coloured protoplasmic substance, as in 
some Hostocaccse. In some cases firmness is attained by 
deposition of silica as in Diatoms, or by lime carbonate os 
in Acetabularia. Lignification never occurs. More usually, 
however, the cells arc combined into a tissue, but the forms 
which this may assume and the modes of combination are 
more various than in any other class of plants, — ^lincarmosscs, 
strings, globes, lamina;, Ac., being formed. There may bo 
in some cases a slight differentiation into distinct organs. 

Thus, in some of the higher forms, as Fucaceo:, a distinct 
stem is formed, from which flattened thalli resembling Ic.if 
structures arise, and at the base root -like structures {rhxzmdt) 
are formed. These parts, however, have none of the internal 
structures which characterize higher plants, but con.rist 
entirely of cellular tissue. At most there is a condensation 
of cdlnlar tissue at the periphery, forming an epidermis, at:)l 
a similar condensation in the axis. The mode of brandiieg 
amongst Alga: is either monopodial or dichotomou.*. 

In Lidicns the thallus (fig. 96) consists of a .V.7 
element of anastomosing and interlacing 51an:cn!.s nmonr-t 
which arc distributed rounded irniccllular coloured Lodicr. 
the yonidta (fig. 97, y). These gonidia are cither arriagtd 
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j^pens, w’cSa, it is continued at the baa 

^ f *e length may be mnA 

oi the leaf, and in | ^ very rare. In ail 
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■Vfhen they are 



Bt the coatinnation of tHs process it 

the rrhole liAen becomes a mass d ^ 

yelloOTsh pOTTdst Ihe thaHas may be 
form of an iacmstaSon upon 
it becomes closely connect^ as m 
foliaoeoas, fonning a 

from the sabstratnm to which it is connected % 
like bodies or rhcimt, as in Pel^ra j or the hchen 
be what is tenned froticos^ ia, combed of a mnch- 
thaflns rising firom a single point of attachment, 
as in Usaea. Beceat obsemitions upon Lichens tend to 
show that thev are in reality composed of two distinct 

* <M e • A.f 4l<iA 



that they are in leaKty ^ oxi the two surfaces of the leaf. It is chiefly on the 

lisms,— one, a Tongas, bang the hyplai part, the asro^ sotface ffie. 9S. ei) that stomata. 


eSTH. 


— y y_ ... 

is psiastic upon the gomdia. 

3, Liam aad their Jloiijwatione. 

Tn popnlar langnage all the green espauded os^ns 
home opon an aiis are desiensted leaves. Lrrestigation, 


! a, are produced, occupying spaces between the wn^ and 
^ it is there also that hans, p, usually occur. Tte lofWCT 
1 epidermis is often of a dull or pale-green colour, soft, and 
«wgily detached The upper epideimis is frequently smooth 
I and shining, and sometimes becomes very bard and dense 


Doni« nDOtt sn am are desienatea ieaTes. isresnsuoD, uuu T * 

hoirer^bas shown that iany other parts of a plant Many troj^ plants present on tte upper ^ce of Aot 
which ertercallv appear verv diflerent from ordinary leave leaves several layers of compressed cpid^al ecus, inese 
are, in thdr paT^eola«r, very similar to them, aunear to be essential for the preservation oi moil 

sad are in fact thdr morphological equivalents. Thus the 
scales on the btdb of the Onion, the various parts of the 
flower, &&, are all leaves. Assaming, then, tlmt the stme- 
tore ordinarily termed a leaf is the typied form, ^less latter 
are desgoat^ changed or netamorphaed leaves ; and all 
stmctnres msrpholortcally equivdent with the leaf are 

- a ^ > ^ 


appear to be essential for the preservation of moisture in 
the t?af- In leaves wMch float upon the surface of water, 
as those of the Water-lily, tbe upper epidennis alone 
posesses stomata. 

The parenehyma of the leaf is the ceUnlar^ tissne 
snrrounding tifcie vessrfs, and enrfosed within the epidermis 
(fig 98, ps, pi). It bas sometimes received the names 
of diadiyma, metophyUvm, and dijUa?. It is formed of 

^ 99.^ . - • B t 1.-S— r. 


Leaves ate pmlcced as lateral outgrowths oi the stem, two dist^ series of oeQs, eadi contaimng chlorophyll or . 
This chsiscter, common to all leaves, distugiurftes ilmm gceen-cobured granules, but difleting m form and anange- 
from ether organs. In the hi^er plants we can earfly ment Below flie epidermis of the upper ade of the leaf 

there ate one or two layers of oblong blunt cdls, placed 
pe:peBdicidarly to tbe surface (fig. 9S, pt), and applied so 
dosdy to each other as to leave only small intcrceQnlax 
spaces (fig. 98, tii), except where stomata happen to be 
TM.yLssr.*' n- ♦!.«. -sj.. ..r jgjn£ jijjg cells are 

arranged more or less 
itiw between them, 

I» to» Imiag . te. toh«, „ tto. of Comfto 

expand wl te-Se^ Cycadacese, the cells of the ps^chvma immediately 

«pv.4«:dten3...a.eindieleaL Tne mcease m length beneath the e^ermis are ve^ much thickened and 
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elongated in a direction paialld to the saiface of the lea^ 
so as to he fibre-like. These constitute a hjpodeimal layer, 
beneath whidi the chlorophyll cells of the parenchyma are 
densely padced together, and are elongated in a direction 
verticd to the sn^ce of the leaf ; tms has been termed 
palisadt tissue. The form and arrangement of the cells, 
however, depend much on the nature of the plants and its 
e]^osnre to light and air. Sometimes the arrangement of 
the cells on both sides of the leaf is similar, as occurs in 
leaves -which have their edges presented to the slq^. In 
very succulent plants the cdls form a compact mass, and 
those in the centre are often colourless. In some cases the 
cellular tissue is defident at certain points, ^ving rise to 
distinct holes in the leaf, as in Monsteia Adansonii j such 
a leaf has been called ^erfiue. In Victoria regia perfora- 
tions in the leaf seem to be subservient to the purposes of 
nutrition, by permitting the gases collected beneath the 
large expanded leaf to escape, and thus allowing its under 
surface to be brought into immediate contact -with the 
-water. The fibro-vascular system in the leaf constitutes 
the venation. The fibro-vascular bundles from the stem 
bend out into the leaf, and are there arranged in a 
definite manner. Th^ usually form two layers, which 
may be separated by maceration. In thdeton leaves, or 
leaves in whidi the parenchyma is removed, these layers 
are well seen. In some l^ves, as in the Barberry, the 
vessels forming the veins are hardened, producing spines 
-without any parenchyma. The hardening of the extre- 
mities of the -vascular tissue is the cause of the spiny 
margin of many leaves, such as the Holly, of the sWp- 
pointed leaves of bladder, and of mucronate leaves, or those 
having a blunt end -with a hard projection in the centre. 

Submerged leaves, or leaves which are developed imder 
water, difier in structure from aerial lea-ves. ^ey have 
usually no fibro-vascular system, but consist of a congeries 
of cells, which sometimes become elongated and compressed 
so as to resemble veins. They have a layer of compact 
cells on their surface, but no true epidermis, and no 
stomata. Their internal structure consists of cdls, disposed 
irregularly, and sometimes leaving spaces which are filled 
with air for the purpose of fioating the leaf. When exposed 
to the air these leaves easily part -with their moisture, and 
become shrivelled and dry. Ih some instances there is 
only a network of filamentous-like cdls formed, the spaces 
between which are not filled with parenchyma, giving a 
peculiar skdeton appearance to the leaf, as in On-virandra 
fenestralis (Lattice plant). Such a leaf has been called 
fenestrate. A leaf, whether aerial. or submerged, generally 
consists of a flat expanded portion (fig. 99, 1), called the 
lilade, limb, or lamina, of a narrower portion called the 
petiole or stalk (fig. 99, p), and sometimes of a portion at 
the base of the petiole, which forms a sheath or vagina 
(fig. 99, g), or is developed in the form of leaflets, called 
stipules (fig. 123, s). The 
sheathing portion is some- . 
times incorporated -with'the 
stem, and is then called 
figellarg. These portions 
arc not always present. The 
sheathing or stipulaiy* por- 
tion is frequently wanting, 
and occasionally only- one of 
the other two is developed. 

When a leaf has a distinct 
stalk it is called pdiolatf; Fis. 93 , 

w'hen it has none, it is Lesfef iVT|:o 3 ns,in:hrsteffiea. 
sessile, and if in this case it cmbinccs the stem it is said 
to be amplejneaul. The part of the leaf next the x>ctiolc 
or the axis is the base, while the opposite extremity 
is the ape». The surfaces of the leaf arc called the pagince. 



and its edges or margins form the circumscription of the 
leaf. The leaf is usually flattened and expanded horizon- 
tally, i.e., at right angles to the longituilinal axis of the 
shoot, so that the upper pagina is directed towards the 
heavens, and the lower pagina towards the earth. In some 
cases leaves, as in Iris, or leaf-like petioles, as in Australian 
Acacias and Eucalypti, have their plane of expansion parallel 
to the axis of the shoot; or the leaf may have a (^-lin- 
drical or polyhedral form, as in blesembryanthemum. In 
other instances, as in Alstiomeria, the leaf becomes twisted 
in its course, so that what is superior at one part becomes 
inferior at another. The upper angle formed between the 
leaf and the stem is called its axil, and everything arising 
at that point is called axillarg. It is there that leaf-budb 
are usually developed. The leaf is sometimes articulated 
-with the stem, and, when it falls off, a sear or etcatneula 
remains ; at other times it is continuous with it, and then 
decays, while still attached to the axis. In their early state 
all leaves are continuous with the stem, and it is only in 
their after growth that articulations are formed. When 
leaves fall off annually they are called deciduous; when 
th^ remain for two or more years thq^ are persistent, and 
the plant is called evergreen. The laminar portion of a leaf 
is occasionally . articulated with the petiole, as in the 
Orange and a joint at times exists between the -vaginal or 
stipulary portion and the petiole. 

The arrangement of the fibro-vascular system in the Venation 
lamina constitutes the venation or nervation. In an 
ordinary leaf, as that of the Elm, there is observed a largo 
central vein running from the base to the apex of the leaf, 
this is the midrib (fig. 100 ) ; it gives off veins laterally (prv^ 



Fig. 100 Fig. 101. 

lie. 100. — Leaf of Ulmuifffiua. Cctienlated Tcnatfon; i>r(niar7 Tims cMss to 
the siBTirtn, which Is Mmtcd. leaf nntqnal at the hare. 

Fio. 101. — Mnltieostatc dJyerimnt leaf of Cas:or-oII plant filtciKut It 

Is palmatiljT'.clef^ and eshlblts reren lobes at the margin. Tlic petlDle in- 
leited B IttUe atere the base, and hence the leaf is called peltate er rhlcId-Uke. 

marg veins), -which cither end in a curvature n-ithin the 
maigin (puree-veined), as in Lilac and Belladonna, or go 
directly to the edge of the leaf (JealJier-veintd), as in Elm 
(fig. 100) and Chestnut. If they arc curved, then external 
veins and marginal vcinlets are interspersed through the 
parenchyma external to the curvature. There arc aho ether 
veins of less extent (costal veins) given off by the midrib, 
and these give origin to small vcinlets. A leaf with only a 
single midrib is said to be unieostate (fig. 100). In ^(.•n:c 
cases, as Sycamore and Cinnamon, in i>lacc of there I>cir;g 
only a single midrib there are several large vein*: frilc^ <-f 
nearly cqim size, which diverge from the point v.hcrv the 
blade joins the petiole or stem, giving off lateral vc:i.-. 
The leaf in this case is multicostate (fig. 101). IVhes thi-rf 
are three prominent ribs, as in Cinnamon and tl e 

leaf is trieostate; when five, quingvcf^aie. When t!.'- 
midrib gives off two ribs a little .almve the Icrc. the lii-f 
becomes iriplieosiate ; when it gives off five, guirjuy'.iesstsi'- 
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In a leaf harag nany ribs they may 
apex, as in Cinnamon, or they may diverge, as m Sycam^ 
andthe Castor-oil plant (fig. 101). Thns thepnmaiy vans 
give off seconday veins, and these in thar tom giw off t^ 
tiary vans, and so on nntU a complete network of vessels 
is produced, and those vans usually prqj'ect on the unto 
surface of the leaf. To a distribution of veip such as this 
the name of retieulaled or netted voiation has mot 

applied. In deleaves of some plants there exists a midrib 

Tnth large veins running nearly paialld to it from the base 
to the apex ot the lamina, as in Grasses (fig._ 102); or with 
veins divergingfrom the base of the lamin a in more or less 



»prece!5rte«nrtai™ie; thelihdeof tbeleaf,/. “““B “ 

103 --1^ ofita fjha (Chamaiept), thowtag the rdns nmnliie tram the 
base-to the maiglti, and net fonnlng on angidar m et-ToriL "" 

pan^el as in Fan Palms (fig. 103), or with vians 
coming off frorn it thronghont its whole course, and mnnine 

tov^ the mamn of the leaf, as in Plantain and Banana, 

network. sS 

leaves «« said to be portaid^ned. The leaves of 

generaUy this kind of venation, white 
reticulated venation most usually occurs amongst Dicotvle- 
doia Some p^ts, whid in most pants of tfe struck 

h”vf SSTSflrf TfT* ^«ti‘»dated venation. £ 

are no fibro-vascular bundles nressnf 

««T ■« “ 


(Lilac): ™ true w(fcS fcves 


hCmvenent. Ribs conveigm& nmning from to apex 
in a cm^ manner, as in Cinnamon and Alelostoma. 

There is o renaionaPy an obsenre rib Tunning dose to 
the edge of the leaf, and called intra-marginal, as in the 
Myrtle 

2. Dit^aiL Ribs diver^g or proceeding in a radiating 
manner, as in Sycamore, vine; Geranium, Castor-oil 
plant* 

B.— Faralld Venation.— The tenn pandlel is not strictly applie- 
for the vans oftcn^cced in a radiating manner, 
bnt it is diiCcnlt to fina a comprehensive term. This 
venation may he chanctciiscd as ma retieutattd, 

I, Tons proceeding transvosdy from midrib to maigin, usually 
with convexity tornuds the midrib, as in Musa and 
(Jenna. 

IL Veins proceeding longitndinally from base to apex. 

1. Terns more or less convcigent, as in Iris, Lilies, 

2. Veins more or less dive^nt, as in Fan Falms. 

CL— Furcate Venation. Veins dividing in a forked manner, os in 

tibe ease of many Ferns. 

In all plants, except Thallopbytes, Icavis ore presort Fonns of 
at some period of their existence. In Cusenta (Dodder), l^Bves. 
however, we have an exception. The forms nssiimcd Plate S. 
by leaves vary much, not only in different plants but 
in tbe same plank It is only amongst the lower classes 
of plants— Mossc% Chamcese, d:c., — ^tbat all the leaves on 
a plant are similar. As we pass up the scale of vegetable 
life we find them becoming more and more variable. The 
stmetnres in ordinary language designated as leaves are 
considered so jpar exeellenee, and they are frequently spoken 
of os foliage leaves. In relation to their production on 
the stem we may observe that when they arc small th(^ 
are Mways prodneed in great number, and as they increase 
in size their number and rapidity of growth diminirii 
correspondingly. The cellular process from the axis which 
develops into a leaf is simple and undividiMi; it rarely 
mnaitm si^ bnt in progress of growth becomes segmented 
in various ways, either longitudinally or laterally, or in 
both '^ys. ^ By longitudinal segmentation we have a leaf 
fc^ed ransistmg of vagina, pctioli^ and lamina; or one or 
other of these may be absent, and thus stalked, scssQc^ 
sheaUiiag, &a, leaves ore produced. Lateral segmentation 
^ects the lamma, producing indentations, lobings, or 
^nrmg of its rnatgins. In this way two marked forms of 
leaf are produc^ (1.) Simple form, in which the segmenta- 
tion, however deeply it extends into the lamina, does not 
B^tepi^oMof the lamina which become articulated 
TinrKftn* “4^”^ orpcholc ; and (2.) Compound fonn, where 

separated as detached leaflets 
?®5®“® articulated with the midrib or 

raa 

the Bfrcm T.!*”’ ?* at the point of their insertion on 

lations ^^7®® *®*® are one or more articu- 

simnle ^ on i on the stem. In both 

according to the amount 
nareu^^n a *^^® a*®^® of development of the 
^yfSarepi^S“ ^ fi^Jro-VMcuIar bundles, 

parendipna is devdopsd Smito 

100). If the mnnrinc. ™ ^ vneguttl or clligue (fig. 

the leaf is present no divisions, 

of cdlular or vascnl^ «e *^®*® a*® slight projections 
I. 0 tc£= >«S &1 thilesfis 

when thsylis 

is serrate (fig. lOQ)- who^^*^® a saw, the leaf 

crenate. If the ?® .*oaaded the leaf is 

lamina than the marain the*f«f ^ “J**® ‘foop^F “to the 
according to the nat^’nf a^®®^ recaves different names 
divisions ext® J Jw^r*® “^S^onts; thus, when the • 

(flssus), and its Hues of SenamHn 

ep *ion are called jJssMTcs; when 


t 
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the divisions extend nearly to the base or to the midrib 
the leaf is partite, and its lines of separation are called 
partitions. 



Fig. 105. j 

no. 104.— Ovate aeate leaf of Oortara mj/rtffoHa, one of the adnlteratlons of i 
eenna. Bevldes the midrib there are tiro intia-marsinol tlbe which converge 
to the apesL The leaf Is therefore trleostate. 

Fro. 105. — Rnnelnate leaf of Dandelion (Ltmtodon Tbruxaeum). It la a plnnatlfid 
* leaf, with the divlalons pointing tonar^ the petiole. 

Fia 106. — ^Flnnatlfld leaf of Fhfemna dMea. 

t 

If these divisions take place in a simple feather-vein^ 
leaf it becomes either pinnatifid (fig. 106), vrhen the 
segments extend to about the middle and are broad ; or 
stes 1. pectinate, vrhen they are narrow; or pinnatipartiie, when 
1 VIII. the divisions extend nearly to the midrib. These primary 
divisions may be again subdivided in a similar manner, 
and thus a feather-veined leaf will become hipinnaiijid or 
hipinnatipartite ; and still farther subdivisions give origin 
to tripinnatifid and laeiniated leaves. If the divisions 
of a pinnatifid leaf are more or less triangular, and point 
downwards towards the base, the extremity of the leaf 
being undivided and triangular, the leaf is runcTnote (fig. 
ate IX. 105), as in the Dandelion. 'When the apex consists of a 
large rounded lobe, and the divisions, which are also more 
or less rounded, become gradually smaller towards the 
base, as in Barlmrea, the leaf is called lyrate, from its 
resemblance to an ancient lyre. 'When there is a concavity 
on each side of a leaf, so os to make it resemble a violin, 
ns in Rumex pulcher, it is caiSlodpanduriforni, The same 
l^ds of divisions taking place in a simple leaf with radiat- 
ing venation, give origin to lohed, deft, and partite forms. 
When the ^visions extend about h:^-way through the 
leaves, they may be ikree46bcd, fiveiohed, seven-iohed, 
manp-lohed, at trifid, quinpiefid, fcptemfid, mvltifid, ac- 
cording to the number of the divisions. The name pfd- 
mate, or -palmatifid (fig. 101), is the general term applied 
to leaves with radiating venation, in which there ate several 
lobes united by a broad expansion of parenchyma, like the 
'latv ri. palm of the hand, as in the Castor oil plant, Rheum palma- 
S* 1- turn, and P.-ipaw. The divisions of leaves with radiating ven- 

ation may extend to near the base of the leaf, and the names 
hipartite, tripartite, guinquepartite (fig. 107), teptempariite, 
digitipartitc (Plate IL fig. 1), are given according as the 
partitions are two. three, five, seven, of more. In Droscra 
dichotoma bipartite and tripartite leaves are seen. The term 
ditseeted is applied to leaves with radiating venation, having 
numerous narrow divisions, as in Geranium directum. 


When in a radiating leaf there are three primary partitions, 
and the two lateral lobes are again cleft, as in Helleborus 



Fig. lOr, Fig. 108. 


FTo. lOi^Flve-partlte leaf of Aconite. Saeh a leaf b sometime.^ called palml- 
partite; palmateljr-partlte, or dissected. The renatlon Is mdlatlnf;, and the 
Bcgmenb of the leaf are enneate; and each of them Is elcft and toothed at tha 

. Fiof lOS.— Peditte leaf of Stinking HeUeboro (Hilltbortu/cctldia)- The Tcnatlon Is 
radiating. It b a palmateljr-partlto leaf. In which the lateral lobes arc decplp 
dirlded. When the leaf bongs down It resembles the foot of a bird, and benca 
the name. 

(fig. 108), the leaf is called pedate or pedatifid, from a 
&ncied resemblance to the claw of a bird. In all the 
instances already alluded to the leaves have been considered 
as flat expansions, in which the ribs or veins spread out on 
the same jdane with the stalk. In some cases, however, 
the veins spread at right angles to the stalk. If they do 
so equally on all sides, and are united by parenchyma, so 
I that the stalk occupies the centre, the leaf becomes orbicular, 
as in Hydrocofyle ; if unequally, so that the stalk is not 
in the centre, &e leaf is peltate, as in Indian Cress (fig. 
109). The edges or margins of orbicular and peltate leaves 
are (xften variously divid^ 



Fig. 109. F'S- 

Flo. ITO.— Pella'r Ifarc* of Indian Cress (TWywo'fd 
Fic. 110. — Lanceolate kaf of a sf ecks of Senna. 

Without attempting to notice all the forms of leaves, 
the following are enumerated as the most important. 
When the veins do not spread out, but run fron 
the apex with a narrow strip of parenchyma, 
linear or aeicular, as in Pines and Firs. The 
hence called in Germany Xadel-holzer, or r 
WTien the veins diverge, those in the middle bi 
and the leaf taftering at each end /fig. 110), 
lanceolate. If the middle veins exceed the oil 
and the ends are convex, the leaf is cither roMU'/ 
oral, or oblong (fig. 111). If the veins at the ba.*« 
and the leaf narrows to the top. it is ovate or 
(fig. 10-t), as in Cliickwced; if the apex Is bros? 
is~obovate, or invcRcly cgc-fhapcd (fig. 112). 
euneate or wedge-shaped, in Saiifraga ; rp 
spatula-like, having a broad rounded ap-ex. a 






rio.lll^- 0 b 1 o:p 

nq.l H.-l!iM- gicite !*af 0 ? azpe^ef Seaaa. Tbeletf In Itseastimrlisoaie- 

Dog-Tiolet, the leaf is eardate or heartshaped : it is kidner- 
sbaped or ren(rom (fig. 113), trheu the apex is loosded 
as m Asarum. When the lobes ate piSlonged down- 
and are arate, the leaf is (fie. 114): 

iS « When a siniple 
Sri cafiS*? “• leaf-like appendages, 

the veins spi4d out & 
Ini.,,. ** ® 1®S® derek^ent of cel- 

~ ^ prodnce a sacadent leaf, such 

ISnS or srrtad-lifce, 

the development of paten Ayma is sndi 

crispusandBhenmuSuIatSL 

tissue is often mnch in- ^ cultivation the ceUnlar 

<^ed, giving rise to 

the eurUd leaves of &«. 

Greens, SarojB, Cresses, 
wttuce, &CL In Bashes 

the shoots which act as 

^ves are often terete. 

Thw are either barren 
« Wr flowers. Their 
cellular tissue is often 
steDate, and the shoots 
eomctimes exhibit ape. 

mlar spiral twistiJa @®vl^s 

Amongst mtaliclTeinS ^ 

leaves the margins are SgS fc V 

tonally entire, aspe- 
crally when the veinj, ^ 
converge. 


iS 


^ amcalated with it, and 


and the'ieafiets thus (unrensnr pten*rc) leaf of BoUaia. 

MU. uw romeui unis ^ ahortIy.^ljM!a letflebi 

fOtmeo become ar- (foU0l8.i>tnnte).aDdanodacaieat tneextremitv. 

ticnlated to the pe- " ’**'* "** **‘^’"** * “* 

tiole or midrib (fig. 116), the leaf becomes compound and 

^Rnotc. If tbe midi^ and primary veins me not covered Plate XP, 

with parenchyma, while the secondary (or those coming off 

in a feather-like manner finrm the primary veins) axe, and 

sepaiate leaflets are thus formed which are articulated with 

the vriirs, the leaf is bijnnmite. In this case the secondary 

veins foim as it were partial petioles. A farmer subdivision, 

in w^hthe tertiary vems ody ate coveted with parenefaTma 

serrate leaflets, gives iripinnate or decompound 

S^L“ ter^ veins form the partial 

miTidf -Jh. ^vided still mote is called supradeeam- 

When a pinnate leaf has one pair of leaflets it is 

re “«“y 

a nair of 116), “When a pinnate leaf ends in 

niMBfai ^ ^ eqmdly or dbruptly pinnate (pari- 

^nate) ; when thw is a single terminal leaflet (fig, 

leaflets ornimsTeT^^^ f (™P*^ri-pinnate) ; when the . 
Sfe? IK? alt^ately on either side of the 

^ other, the leaf is 
ore of different 

suppose the ribs fn K radiating venation, if we 

petiole, the dimtntf which is arhcidated to the 

each into three ? temate leaf snb^de 

parenchvmaso ^1*^ become covered with 


or blad^f re** '''hich unites the limb Petiole^ 

the vagina is p^ent as feequentiy the case when 

fibro-vascnlar bnndes wia”**®*’ • ®®“sist8 of a mass 
°«“«es with a varying amount of ceUoIar 
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tissue. The vessels are endosed in an eindermal cover- 
ing, with few stomata, and are more or less compressed. 
When the vascnlar bundles reach the base of the lamina 
they separate and q)read out in various ways, as already 
described under venation. At the place where the petiole 
joins the stem there is frequently an articulation, or a con- 
striction with a tendency to disunion, and at the same time 
there exists a swelling (fig. 117,p), called pufvfnus, formed 
of cdlular tissue, the cells of which exhibit the phenomenon 



Elo. 117.— Bnndi sod learei of the SeniUlTe plant (JBmesa pudiedi, (hmrlnf the 
petiole in Its eteet state, a, and in its depressed state, 6 : also theleaSets closed, 
e, and the leadets expanded, ci. XtiitahUltyTestdeslnthepnlTiniian andinthe 
itmina. 

Flo. 118.-A portion of the hnneh and leaf of the Marins plant of India (ITedy- 
tanim or Vimedium ppraas). The leaf b liaparl-plnnate, and often plnnatel}’- 
tilfaliate. The laree leaSet or plma, o] the snuller leaSets, b, of rrhieh there 
are either one or tiro pairs. The leaflets ate in constant motion. 

of iriitabilily ^figs. 117, 118). At the point where the 
petiole passes into the lamina, or where the midrib joins 
the leaflets of a compound leaf, there is occaaonally acellu- 
lar dilatation called struma, and an articulation. In Mimn sa 
pndica a sensitiveness is located in the pulvinns (fig. 117,p), 
which upon irritation induces a depression of the whole 
bipinnate leaf; a similar property exists in the struma at the 
base of the leaflets which fold upwards. In Desmodium 
gyrans (fig. 118) the pulvinus and struma have a similar 
power of causing movements of the large terminal leaflet 
and the two smaller lateral ones. In other cases the petiole 
is not articdated, but is continuous either with the stem, 
or with the' sheath (vagina). The articulation or joint is 
by many considered as inmcating a compound leaf, and 
hence the leaf of the Orange is considered as such, although 
it has an rmdivided lamina (fig. 119, V). In articulated 
leaves, the pulvinus maybe attached either to the petiole or 
to the axis, and may fall with the leaf, or remain attached 
to the stem. When articulated leaves drop, thrir place is 
marked by a dcatrix or scar, seen below the bud in fig. 63. 
In this scar the remains of the vascnlar bundles c are seen ; 
and its form furnishes characters by which particular 
of trees may be known when not in leaf. In the case of 
many Palms and Tree-ferns the scars or cicatrices of the 
leaves are very conspicuous. In fossil plants important 
characters arc founded on them. 

^Yhen there^ is no articulation between the petiole and 
the stem, as is the case with many Monocotyledons, the 
leaf is continuous with the axis, and is not dedduous, but 
withers on the stalk. In many Liliaceous plants the 
Icave-s during their decay continue attached to the plants. 
Tlie petiole varies in length, being usually shorter than the 
lamina, but sometimes much longer. In some Palms it is 
15 or 20 feet long, and is so firm as to be used for poles or 
walking-sticks. In general, the petiole is more or less 
rounded in its form, the upper surface being flattened or 
grooved. Sometimes it is compressed laterally, as in the 
Aspen, and to this peculiarity the trembling of the leaves 
of this tree is attributed. In aquatic plants the leaf-stalk 
is sometimes distended with air, as in Pontederia and 
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Traps, so as to float the leaf. At other times it is winged, 
and is either leafy, as in the Orange (fig. 119, p), Lemon, "and 
Diomea (fig. 46, p), or pitcher-like, as in the Pitdier-plant 



Flo. us.— Leaf of Orange ICttnu flumnlfum), ahovinf; a Tinged icaff petiole r, 
Thleh ia artienlated to the lamina I. It la considered s eomponnd leal, baTing 
ontr one leaflet 

Flo. l20..-Plteher of a speeles of Pitdier-plant {^ipmthu ffbfff/aferfa). It la 
snpposed to be formed I 7 a folded petiole p, tbe edges of irhieh are nnited. 
The Ud { at tbe top is snpposed to tepicscnt tbe lamina, nnited bp aiticniation 
to tbe pitcher. 

Fio. 121.— Plteber {Bieariiini) of aspedes of Sidesaddle plant (Simenifa pur- 
pwrta). Tbe piteher is snpposed to be formed bp tbe folded petiole, irhieb it 
prolonged. 

(fig. 120, p) and Sarracenia (fig. 121). Leafy petioles are 
occasionaUy nnited to the axis for some extent, and thus 
become deeurrent. In some Australian Acacias, and in 
some species of Oxalis and Buplenrum, the petiole is 
flattened in a vertical direction, the vascular bundles 
separating immediately after quitting the stem, and run- 
ning neariy parallel from base to apex. This kind of petiole 
(fig. 122, p) has been called phjllodium. In these plants 
the lamins or blades of the leaves are pinnate, bipinnate, 
or temate, and are produced at the extremities of the 
phyllodia in a horizontal direction ; but in many instances 
they are not developed, and the phyllodium serves the pur- 
pose of a leaf.' Hence some Acacias are called leafless. 
These phyllodia, by their vertical position and their peculiar 




Fig. 122. 

Flc. 132— Leaf ef aa Acacia (Aeaia •h-Ti-s a 

petiole p. cal'ed a pbpKod.em. ■».:& nitlAt Tc-.aUis, aas a I ;;a=at» 
iasical. 

Ro. 121— Leaf cf Paarr. L f-ianlej trrzs ti- ffsx; lie Jrrase^; 1st flit 
ftipcSet a am dlitlcctlr Tldlle. asd tbelr ialenl p: li'lra li •»'=. 

form, give a remarkable aspect to vegetation. Oa the 

same Acacia there occur leaves with the pc-tiole and lamina 
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perfect; others having the petiole slightly e^qtanded or 
fringed, and the lamina imperfectly dei^oped ; and others 
in which there is no lamina, and Ihe petiole becomes large 
and brmid. .Some petioles, in place m ending in a lamina 
become changed into a iMcate filiform bo^, a tendril 
or etmu, so as to enable the plant to dimb. In many 
leaves interposed betfrixt the petiole and the stem, or, in 
sessile leaves, betwixt the lamina and the stem, an expan- 
sion of the fdiar tissue takes place, so that a dieath 
(mgina) is formed, which embraces the whole or port of 
I the circumference cd the stem (fig. 102, ^). ^This sheath 
is compsratiTely rare in Dicotyledons, bnt is seen in 
£bte TIL Um^iferous plants, where it consiatnt^ the peridadivim, 
and in the Bhu&rb order, where it is large and membranous, 
and has received the name of odirea or b^t. It is much mote 
common amongst Monocotyledons. In Balms it forma a 
Hnd of network, to which &e name of relieulum has been 
given, Ik Sed^ the sheath forms a eomj^ete investment 
M the stem, whilst in Qtaases (% 102) it is split on one 
side. Xu the latter plants there is also a membranous 
outgrowth at li^t angles to the median plane of the leaf 
from the^ point where the sheath passes into the lamina 
b^g no petiole). To this structure the name of 
(ng. 102, pi) has been givmi. It is of various 
dmaei^na, sni thus gives a character to the plants. 

In leaves in which no sheath is produced wc not unfro- 
gently find maU fdiat organs at the base of the petiole. 

have l^n denominated etipules (fig, isi $). The 
sbptues ate often two in nnmber, and they ate important as 
supidying ^ractera in certsin natural orders. Thus they 
^ m ^0 Pea wd Bean family, in Bosaccons plants. 

IhMlyledons with opposite leaves. Plants having stj- 
late MIS'* 

I. becoming covered 

arTnot a^wlated or non-articulated. They 

“f iof™ as the oidinaiy M- 

nate, wSe t£ stLS .tlL ^ ^ 

In Lathynu and pmnatifid. 

pinnatelS!8^aSrtiTO^fL™“®H®?2: *™e 

the stipules al^ ^ ^ 

•eaves. When stages ^ 

at the base of ^ ®t«n 

other, at the sam? heiJKn^^Jf® °PPo*nte to earh 
happens that the srinn^nn *1. * ^ occasionally 

pa^riaHy, « 2 to £ Z ??«• 
atipuIe,B8in CinAoS^d f w<«r/oZiar 

alternate leaves, the stipules at ®i 

sometimes united to Uie ^ ench leaf ate 


TUte soHklled nm«n - ^wtreate, as in 
not au aeadental adhe^^S,® of stipules is 

been developed. In K ®ftet they We 

i«n» the first^J^ 

devdopment ^ the W M one pm^ 
play a most imunrin,.,. „ r®®* stipules fi». 

origin oT he ^ ^ be 

then the leaves, and in thRa^ Jtp®^ “ore 

s and form protect!^ diLte®*^ 


Potamogeton they are very large and completely envelop 
the young Icaf'bud. The stipules aro sometimes so minute 
as to be scarcely distlnguiefaable without tho aid of a Icus, 
and so fugadous as to bo visiblo only in the very young 
state of leaf. They may assume a Iinnl and spiny 
droraoter, as in Bobinia Psendmeia, or maybe cirrose, as in 
Smilax, where each stipule is represented by a tendril; 
vrhila in Cnearbitaccte there is only one cirrose stipule. 

At the base of the Icafiets or foliola of a comjround leaf 
small stipules are occasionally produced, to wliicb sumo 
have g|iven the name of dipds. 

Variatious in the structure and forms of leaves and leaf' A)mot. 
stalks ace produced by tho increased dcvclqmiont of ^lular »» «r8 t ft i 
tissue, by tho abortion or dcgcucraiion of part^ by tbo 
mcdtiplication or repetition of ports, nnd by nd Wign. 

When cellular tisane is developed to a great extent, leaves 
become succulent nnd occasionally assume a crisp or curled 
appearance. Such changes take place noturally, but they 
am often incteased by the art of the gardener, and the 
wjOTt of many horticultural operations is to increase the 
butt and sncculenco of leaves. It is in this way that 
Usages and Savoys are rendered more delicate and 
nutebouB. By o defidenty in development of imronchyma 
and an mc^o in the fibro-voscular tissue, leaves arc liable 
to become hardened and spimacent. The leaves of Bar- 
bony and of some species of Astragalus, nnd the stipules of 

^ “'"Bm of the Holly.lcnr. In the 

i!*? (pulvinus) at the base of the 

ftdhS. produced by 

adWions and foldings of various kinds. When two lobw 

unite ffc‘l 2 lwJ“V 7 beyond the stem and 

r WM^tWu A the stem appearing 

nui itf in Bupleunun norfolintum and 

aqr bocam. (Sg. j j,,, 



Ptn lOi 

fta.lW^pjrtblUitew ri " Kg. J25. 

^lemiBreanitSb/thclrSSS! Umtera Cctpnrelim). 

m xsmtn -.IV 


arc Os in 

beontm^dTe“rS;^ J?? 

In the leaf of the -VictoS Sir.?*! H 

^ced during germination trensfonnntion may be 

’1;^® ynnng plant are bn^r ^ leavea produced by 
bastet^tho third are reSSJ? sagittate and 

™]?®intheIarefw?®"‘liiS^b® .^nio^ of the lobes 
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appear as a continnafioii of the leaf-stalk, they are called 
petkihary, as in Lathyms Aphaca, in which the stipules 
perform the function tA tme leaves. In Ilagellaria Indica, 
Gloiiosa snperba, Anthericum cirrhatam, and Albuca cir- 
rhata, the midrib of the leaf ends In a tendril. In Smilaz 
there are two stipolary tendrils, while in the Cucumber 
tribe there is a single one at the base of each leaf. In the 
Passion-flower the lateral leaf-buds, and in the Vine the 
terminal ones, become tendrils. In the Yanille plant 
{Vanilla aromalicit) the tendrils are produced opposite the 
leaves, until the plant gains the top of the trees by which 
it is supported, — ^the upper tendrils bmng then devdoped as 
leaves. The midrib is sometimes prolonged in a cup-like or 
funnel-shaped form ; this is occasionally seen in the common 
Cabbage, and seems to depend on the vascular bundles of 
the midrib spreading out at their extremity in a radiating 
manner, and becoming covered with paren^yma-in sudi a 
way as to form a hoUow cavity in the centre. 

The vascular btmdles and cellular tissue are sometimes 
devdoped in such a way as to form a cirde, with a hollow 
in the centre, and thus give rise to what are called 
. or hollow leaves, as in the Onion, and to asddia ov pitchers. 
etc. Pitchers are formed dther by petioles or by laminse, and 
they are composed of one or more leaves. In Sarracenia 
(fig. 121) and Hdiamphora, the pitcher is composed 
apparently of the petiole of the leaf. In Nepenthes (fig. 
120) and perhaps in Cephalotus, while the folding of a 
winged petiole p forms the pitdier, the lid I, wMch is 
united by an articulation, corresponds to the lamina. This 
kind of asddium is called calffptrimorpJious, and may be 
considered as formed by a leaf, such as that of the Orange 
(fig. 119) j the lamina I being articulated to the petiole 
p, which, when folded, forms the xntcher. In Dischidia 
Bafflesiana, a climbing plant of India, the pitchers are 
formed by the lamina of the leaf, and have an open orifice 
into whi(^ the rootlets at the upper part of the plant enter. 
These pitchers would seem, therefore, to contain a supply 
of fluid for the nourishment of the upper branches of the 
plant. In Utricularia the leaves form sacs called ampulUg. 
Some suppose that pitchers are not due to folding and 
adhesion, but that they are produced by a hollowing out of 
«. the extremity of the stalk. In some cases the leaves are 
reduced to more scales; they are then frequently called 
eataphyllary leaves. They arc produced abundantly upon 
underground shoots. In parasites (Lathnea, Orobanche), 
and in plants growing on decaying vegetable matter {Sapro- 
phytes), in which no chlorophyll is formed, these semes are 
the oidy leaves produced. In Finns the only leaves pro- 
duced on the main stem and the lateral shoots arc scades, 
the adcular leaves of the tree growing from axillary 
cXV. shoots. In Cycas whorls of scales alternate with large 
pinnate leaves. In many plants, as already noticed, phyl- 
lodia or stipules perform the function of leaves. The 
production of leaf-buds from leaves has already been noticed. 
Such leaves are termed proli/eroiis. In Btyophyllum 
(fig. 67) this is a common occurrence, and it is met with 
in man}* plants of the order Gcsncraccse. The leaf of 
Venus’s Fly-trap (Dionma muscipula, fig. 46), when cut 
oS and placed iu damp moss, with a pan of water under- 
neath and a bell-glass for a cover, has produced buds from 
which young, ])lants were obtained. Some species of 
S.ixifiago and of Ferns also produce buds on their leaves 
and fronds. In Nymphaea micrantha buds appear at the 
upper part of the petiole. 

ICS in Amongst Dicotyledons vro have leaves which present the 

style- greatest amount of variation in structure and form. The 
■''> venation is reticulated. They arc frequently articulated, 
exhibit divisions at their margin, and become truly com- 
pound. There arc. no doubt, instances in which the veins 
proceed in a x)arallcl manner, but this will be found to 
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occur chiefly in cases where the petiole may be considered 
as occupying the place of the leaf. Examples of this kind 
are seen in Acacias (fig. 122). Dicotyledons rarely have 
a sheath devdoped, but stipules are very commonly present. 

In Monocotyledons the leaves do not present an angular heaxta in 
net^vork of vessels, nor do they, as a rule, ^ibit divisions on Monoco^ 
their margin, deceptions to this occur in some plants, 
as Tamus and Dioscorea, which have been called Dictyo- 
gens by Lindley, on account of their somewhat netted 
venation; and in Palms, in which, although the leaves are 
entire at first, they afterwards become split into various 
I lobes. They are rarely stipulate, and very frequently have 
I a sheath at their base. The petiole is often absent, and 
a sheathing lignle takes its place. The leaves ate often 
continuons with the stem. In some aquatic Monocoty- 
I ledons tiie submerged and floating leaves are narrow, like 
petioles, while those growing erect above the water expand. 

This is seen in Sagittaria sagittifolia, in which the erect 
leaves assume an arrow-like shape. 

Li Acotyledons the leaves vary much, being entire or LeaTcs is 
divided, stdkcd or sessile, often feather-veined, occasional!}' Aootyle- 
with radiating venation, the extremities of the veins being 
forked. In Ferns the leaf (frond) is usually stalked, with 
frequently a much-divided lamina, remarkable for the 
prolonged growth at the apex, and in the young state 
usually covered with curious flattened hairs {palece). In 
Equisetacese the leaves are sheathing cylinders embracing 
successive intemodes of the stem, and subsequently splitting 
at the top into few or many teetk In Lycopodiaceas the 
leaves vary from mere rudimentary scales, as in PsUotum, 

I to the flattened acuminate leaf of Selagindla, with only a 
sin^e fibro-vascular bundle, and then to the more com- 
plicated form in Isoetes, in which the longest leaves in 
i the oidcr'occur, and these have a sheathing basal part and 
an upper lamina. On the face of the sheathing part is a 
depression or fovea, in which rests the simrangium, the 
margin of it rising os a thin membranous outgrowth, the 
vehim. Above the fovea, and separated from it by a saddle- 
like ridge, lies a smaller depression the foveola, the lower 
margin of which forms a %, the labium, and from its 
bottom is prolonged beyond the foveola an apiculatc mem- 
branous structure, which is termed the ligule. In Mosses 
we have the simplest form of leaf, composed of one or 
more layers of cells, sometimes the central ones being more 
or less compacted and forming a median vein. 

Leaves occupy various positions on the stem anct I'fajrno 
branches, and have received diflerent names according to tuit. 
their rituation. Thus leaves arising from the crown of the 
root, os in the Primrose, are called radical ; those on the 
stem are eaufine ; on the branches, ramaf; on flowcr-stallcs, 
floral leaves, ^e first leaves developed arc denominated 
seminal leaves or cotyledons, and those which succeed arc 
primordial. The arrangement of the leaves on the axis 
and its appendages is called phyllotaxis. In their arrange- 
ment leaves follow a definite order. It has been stated 
already that there arc regular nodes or points on the stem 
at which leaves appear, and that the part of the stem 
i between the nodes is the inteniodc. Each node is ca]>3ble 
; of ^ving origin to a leaf. Occasionally several nodes nru 
i approximated so os to form as it were one, and then icreral 
leaves may be produced at the F.ame height on tlm stoin. 

Vlieu two leaves arc thus produced, one on each .‘idc ut 
the stem or axis, and at the same level, they arc »lK<i 
opposite (fig. 126); when more than two arc iiroiiuc»'J 
(fig. 127), they arc ccrticiUate, and the circle of K-avts j- 
then called a rerlicil or lehorl. Vlien the cone of the axis 
which produces the circle of leaves h* tran-veree fp>:n its 
origin, the whorl is a true one ; but when the rone i' tt.>. 

: rcstdt of unequal development or of displ-.ccmrat th«* whcrl 
I is spurious. Again, in each whorl the Itnvca may be all 
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formed toge&er, and a mm^itmeeva nrhorl results ; or they 
may be formed one after the other, as in Ctbaiaceie, when 
a tueeessive whorl is formed. When leaves are opposite, 
eacdi successive pair may be placed at ri^t angles to the 
pair immediately preceding. They are then said to deeus- 
tate, flowing ^ns a law at alternation. The same occurs 
n e3i 
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there are two orthostichies, and tho arrangement is said to 
be distiekms. When the fourth leaf is directly above the 
first, the arrangement is tristickmt. The same arrangement 
continues throughout the 
branch, so that in the lat- 
ter case the 7tii leaf is 
above the 4th, the 10th 
above the 7th ; also the 
6th above the 2d, the 
6th above the 3d, and so 
on. The size of the angle 
between tho median planes 
of two consecutive leaves 
in an alternate arrange- 
ment is their (ftVerjyeKec/ 
and it is' expressed in frac- 
tions of tho circumference 
of the axis which is sup. 
posed to bo a circle. In a 
rcgnlarly-formed straight 
brandicovetedvrithlcaves, 
if a thread is passed from Kg. 130. 

one to the other, turning of obrnneh of oCfaenTWlihuixlcaroa. 

always in the same dircc- 

tion, a spiral is described, ®*ri**l“* •’>' or me quinmcs. 

and a certain number nf “““iwa 

uuu a Lurmm numoer or ■noraer. s,ainogninnln.>|iwvnlA(ioDof 

the enumeration 
If this atrangementis expressed by n fraction 
the numerator of which indicates the number of turns S 

iU number of internodes in the spiral evcle 

the fraction will be found to represent the angle oMiW 

130 f Thus, in fii 

*30, a, 0 , the cyclo consists of five leaves the firii Wf IvoSihi. 

W •**">*“ ft” i»t Olid ca 

fmrtm » ■mtosTOmt i, wdimted hy a» 

tmtichous anangemont the T- i * 

three leaves, the anmilar turn and 

By this means we®“ ‘*"®* 5 eace being 120“. 

have a convenient il 

mode of eiqsressing 
on imper the exact 
I position oltbe leaves 
upon an axis. Andi^ 

I *u many cases g |T<»b 
amode of expression 
[ w of mcceUent sor- 
1 in enabling as 

I Jj^^ytounderstaad 

I tnertdations of the 
1 The diver- 

i gences may also be 

represented ijji. 

p*®iaatically on a 


■uTDiigQnce 01 no loorea a ftwo-flnba, 

in the verticfllate anangementjtiie leaves of each whorl rarely 
on those of the whorl next it, as on the 
branch^ <d Ohara, but nsnally alternating so that each leaf 
in a whorl occupies the apace between two leaves of tho 
whorl nert to it There are considerable irr^aritics 

^^nt whorh 18 not^ys uniform, as may bs seen in 

® “ produced at a 

S and when the leaves 

ft- loi 
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be seen at once tbat the leaves are arrenged in orthosticbies 
marked L-Y., and tbat these divide the circnmference into 
five equal portions. Bnt the divei^nce between leaf 1 
and leaf 2 is equal to f^hs of the drcumference, and the 
same is the case between 2 and 3, 3 and 4, dsc. The 
divergence, then, is -f, and from thb we learn that, start- 
ing from any leaf on the axis, we must pass twice round 
the stem in a spiral through five leaves before reaching 
one directly over that with which we started. 'When the 
leaves or scales are alternate, and run in a single series, 
they are unijugate; when the leaves are opposite, and 
there aretwoseries,thearrangementis&(;u^ate/ while in the 
case of whorled leaves the arrangement maybe tryvgate or 
quadr^ugate. The line which, winding round an axis 
mther to the right or to the left, passes ^ough the points 
of insertion of all the leaves on the axis is termed the 
genaic or generating epiral; and that margin of each leaf 
which IS towards the direction from wMch the spiral 
proceeds is the kathedic side, the other margin facing the 
point whither the spiral passes being the anodic side. 

In cases where the internodes are very short, and the leaves 
are closely applied to each other, as in the House-leek, it is 
difficult to trace the generaiing spiral. Thus, in fig. 132 
there are thirteen leaves which are numbered in their order, 
and five turns of the spiral marked by circles in the centre 



Fig. 1S2. . Fig. 133. 

Fio. of thirteen leoTce placed closely together so as to fonn a rosette, 

u in Sempenrlrnm. A Is the rery short axis to srbldi the leaves are attached, 
The leaves are nnxnhered in their order, from hcloir npwarda. The elrclca In 
the centre Indicate the five toms of the tplr^ and show the insertion of each 
of the leaves. The divergence is expressed by the fraction A>18ths. 

Flo. 183ii^-Cone of AMrs otto with the scales or snodifled leaves numbered in the 
order of their arrangement on the axis of the cone. The lines indicate a reo- 
tlllnear series of semes, and two lateral sccondarr spirals, one tnmine from 
left to Tight, the other from right to left. ” 

indicating the arrangement); but this could not be 
detected at once. So also in Fir cones (fig. 133), which 
are composed of scales or modified leaves, the generating 
spiral cannot be determined easily. But in such cases a 
series of seeondarg spirals or parastichies are seen running 
parallel with each other both right and left, w'hich to a 
certain extent conceal the genetic spiraL Thus, in fig. 133, 
it will be found that there are five secondary spirals run- 
ning towards the right and parallel to each other, the first 
passing through the scales 1, 6, 11, IG, «fcc.; the second 
through 9, 14, 19, 24, &c.; the third through 17, 22, 27, 
32, 37, «fcc.; the fourth through 30, 35, 40, 45, &c.} the 
fifth through 43, 48, 53, 4:c. The number of these 
secondary spirals indicates the number of scales interven- 
ing between every two scales in each of these spirals, the 
common dificrence being five. Again, it will be found on 
examination that there arc secondary' spirals running to the 
left, in which the common diiTcrcnce between c\^ry two 
scales is eight, and that this corresponds to the number of 
secondary spirals, the first of wliich passes through the 
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scales 1, 9, 17, dsc.; the second through 6, 14, 22, 30, &&; 
the third through 3, 11, 19, 27, 35, 43, and so on. Thus 
it is that, by cormting the secondary spirals, all the scales 
may be numbered, and by this means the generating spiral 
may be discovered. From the number of secondary spirals 
the angle of divergence may be easily calculated, the sum of 
those which wind in both directions giving the denominator 
of the fraction, while the smaller 2 ^ . 

of the two numbers representing • i4 ! 

those winding in each direction is : 13 j i 1 

the numerator. Thus in the in- ^ : : : : 18 

stance last mentioned the angular 
divergence is In the cone of 
the American larch (fig. 1 34) there 
is a quincuncial arrangement of 
scales marked by the fraction f. 

There are five vertical ranks, as 
marked in the tabular numerical Fig. 134. j 3 
view at the side of the cone, which j j : j 2 

represents the unwound surface of : : 1 : : 

the cone, viz., 2, 7, 12 ; 4, 9, 14; 

1, 6, 11 ; 3, 8, 13 ; 5, 10, 15,— the JfSTnh??® 
:mmmon difference in eadi row be- "? ‘SS 

ing 6. On looking at the cone we tiie amngement is 3.aths, 
find also paraUel obUque ranks, two *" ‘»'*««^»kea.«ics. 
of which, ascending to the left, are marked by the numbers 
1, 3, 5, which, if the diagram .is coiled round a cylinder, 
continue in the numbers 7, 9, 11, 13, 15 ; and 2, 4, 6, 8, 
10, contmued into 12, 14. There arc thus two left- 
handed spirals, with 2 as the common difference in tha 
numbering of the scales. Again, three oblique parallel 
spirals ascend to the right, marked by the numbers 1, 4, 
7, running into 10, 13 ; 3, 6, 9, 12, going on to 15 ; and 
5, 8, 11, 14; here the common difference in the numbon 
ing of the sedes is 3, corresponding \vith the oblique right- 
handed spirals. 

All the constant divergences found in phyllotaxis may 
be represented as successive convergents of the continued 
fraction 

1 

o + l+ Ji + 1 + 1, Ac., 


where a may have the values 1, 2, 3, 4, Ac. 
The actual fractions thus resulting are — 
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The spiral is not always constant throughout the whole 
length of an axis. The angle of diveigcncc may alter 
either abruptly or gradually, and the phyllotaxis thu« 
becomes very complicated. This change may be brought 
about by arrest of development, by increased development 
of parts, or by a torsion of the axis. The former arc 
exemplified in many Crassulacem and Aloes. Tlie latter is 
seen well in *thc Screw pine (Faudanus). In the bud of 
the screw pine the leaves are arranged in three orthostiebies 
with the phyllotaxis but by torsion the developed leaves 
become arranged in three strong epiral rows running round 
the stem. Tlicse causes of chauge in phyllotaxi.® are also 
well exemplified in the alteration of an ojipo-eitc or verti- 
dilate arrangement to an alternate, and rzc'* terra ; thus 
the effect of interruption of grou-th, in Gaaung alternate 
leaves to become opposite and verticillatc, can be dif tincily 
shown in Rhododendron ponticnin. Again, I'aH'i wh:i-h 
are usually opposite or vcrtidllcte become alternate bv 
the vigorous development of the axis, as in Hippuri®, aisd 
also in Lysimachia vulgaris, where on differtat of 
the same dem there may be seen alttnjat-.*, oppc'sitc, and 
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vertidllate lesrea Wum tSie intemiption to development 
takes place at the end of a branch, the leaves become/a«a* 
eidate or dasteied, as in the LstrcL The primitive or 
generating spiral mxj pass either from right to left or 
from left to right. It sometimes foUotrs a Cerent direo' 
tion in the braiudies from that pnisned in tbestem. 'When 
it foQovs the same conrse in the stem and bmnches, thqr 
are hmodrmmu; vrhen the direction differs, th^ ore 
heUradrcmum. Tn different species of the same genus the 
phylbtuds frequently varies. 


foldings; or it is rolled upon itself, eonvoluU (fig. 138), os 
in Banana and Apricot; <a its edges are roUctl inwards, 
involnte (fig. 139), as in Violet; or ontwards, revolute (fig. 
140), as in Rosemary. The different divisions of a cut 






ment as tme leaves — a fact which is of importance iu a mor* { 
phological poiat of view. In Dicotyledonous plants the first 
feaves produced (the cotyledons) ate (^posite, in some coses I 
^rtieSIate. Tins arrangement often continues during the 
life ^of the plant, but at other times it changes, pasring into ' 
distichous and spual forms. Some tribes of plants ore dis> 
tingnished hy iheit opporite or vettieUkte^ et^rs by t baj r 
alternate, leaves. Labiate plants have decussate leaves, while 
Botagm^ have alternate leaves, and IRiarase usually 

uftVB dlStoilOUB X Cm^QlULGeffi luLTA Annfkoif A lAnv^a • 


Fig. 135. 


Fig. 135. 


Fig. 137. 




uiacesB, vertMallate, Such anangemeuts as A. and 
5 Tr are common in Dico^ledons. The first of thes^wlled 

i 2oUy, Plantago media ; 

th^^th m Aose of the Pinna (Abies) Pii L, Siono- 

CQtTllSidckllfillA nlonfo fflAVA 4m .mm 


Ij r , “ In Mono- 

pjmta timre is only one seed-leaf or cotyledon 
hence the arrangement is at first alternate; 

^ or less, tardy being ver- 

oixao^ents as a„d | are Mmm?n fa 
as in atasses, Sedges, an^Idlies In Aca- 

SiSr* flnangemmti beS 

opposite, alternate, and verticfllate. It has been fnn^ if 
white the nomber 5 ocenrs in the phyllotads 
of MomcS^” 

Consist Otf IcAVBS l!ATV>nn<p a . » • ^ShOO^ ttUu 

enlarged petidaiT sheatb ®®**®edlaiiun®, orof the 

are Often Of a coarse Si 

end then falling off when the leaf§ 

fteqnentiy covered with a resinon#”.!’^™®^ . «» 

poplar andHorseHshestnut. or bv^f^^f’ ®® “ Balsam- 

JntheWillow. Japlantsofw^^r 

no protective appLdaacs S^^*®® 

denominated venatio/i vrefoHat’ ^ ^ has been 
eonsideting vernation we^t S’’ ^ Semmatim. In 
manner fa which each inSldw‘w‘\^®^ 
errangaaeat of the leavesfa rSti!?. the 

raty in different planfal^?^5f5.*®®®*,®*^"^ “Riese 

renter tew. 


Rg. 138. Rr. 139. rtij. 140. 

Fra, ISC.— Cittlnato TcnulAn. 

Fto. 18 S/>-Tt«Bkm*i' tetilim et & emtdsrnestv le&f. 

Pin. licrr-TIns^ctne reetlon «f « pUeni^ nr riiMtiJ leAC 
Fra. ua—TreixTetM leetion ot ft mat piste Iraf, 

Fra. IS9.~Tnin«Tcnni ecetfon ef an (nvoAite Iraf. 

Fra. liOr-Tranwene rcetloa of a nrolate Jeaf. 

iMf may be folded or rolled up seixiratoly, as in Perns, 
while tho entire leaf may have either the some ora different 
kind of vernation. The leaves have a definite relation to 
ea^ other in the bud. being either opposite, allcmatc, or 
vertialtete; and thus different kinds of vernation ore pro- 
due^ Sometimes they are nearly fa a circle at the samo 
tevd, reinaming fiat, or only slightly convex cxtcmallr 
and placed so as to touch cadi other by their edges, thus 

SS™®*? At other times thw' are 

at ‘Afferent levels, and are applied over each other, so as to 
TO minealed, os in LUoc, and in the outer scales of 
Sycamore (fig. 63); and occasionally tho margin of one leaf 
W another, while it in its tunus overlapped 

a third, so m to ^ Uvisted, epiral, or eontortive. IV^en 
leaj^ are applied to each other face to face without bmnir 
folded or rolled together, thiy ore olwW ^ !f 

'4 dlkor ioJh .Tl M? 

» 'SA’S S.II-rih" 

w iwre xae pnlf of tho one covers the half 
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oni and light. The fluids so exposed are elaborated, and thns 
fitted for the formation of the various vegetable tissues 
and secretions. For the proper performance of this func- 
tion the structure of the leaves, and their arrangement on 
the stem and branches, render them ‘well adapted. The 
cells in the lower side of a leaf where stomata exist ate 
chiefly concerned in the aeration of the sap, whilst other 
assimilative processes go on in' the upper cdls. The ela- 
boration of fluids in the leaves necessarily implies inter- 
change of their constituents with those of the surrounding 
atmosphere ; hence two processes are inevitable — a passing 
inward into the leaf of the atmospheric elements by a 
process of absorption, and an outward cnrrent of the com- 
ponents of the plant-jnices by a process of exhalation. 

^ The absorption of carbonic ad^ ‘water, and other flnids is 
carried on by the leaves, chiefly thrragh their stomata, 
and most rapidly by the under snrface of ordinary leaves in 
which the cuticle is thinnest, the cellular tissue least con- 
densed, and stomata most abundant; the upper snrface of 
the leaf, which usually presents a polished and dense 
epidermis ‘with few stomata, taking little part in snch a 
process. An exhalation of both liquids and gases also 
takes place from the leaves, regulated by the number and 
the size of stomata as well as by the nature of the epidermis. 
The process of tran^iration of flnids imparts moisture 
to the atmosphere, and hence the diflference between the 
air of a wooded country and that of a country deprived 
of forests. Thns lea‘ves have an important influence upon 
the dimate of a country. In darkness little or no trans- 
piration takes place, and in diffuse daylight it is less tVniT» 
in the sun’s rays. The exhalation of gases constitutes the 
process of respiration. The nature and amount of the 
gases respired depends both on the circumstances in which 
the leaves are placed and on the condition of the plant. But 
normally at all times there seems to be a respiration of 
carbonic acid, whidi, under the influence of light, is at 
once decomposed by the green parts of the plant, the 
carbon being fixed and the orygen set free ; consequently, 
in darkness no oaygen is elinmated. Leaves, after per- 
forming their functions for a certain time, wither and die. 
In doing so they frequently change colour, and hence arise 
the beautiful and ‘varied tints of the autumnal foliage. This 
change of colour is chiefly occasioned by the diminished 
circnlation in the leaves, and the higher degree of oxida- 
tion to which their chlorophyll has been submitted. 

Leaves which are articulated with the stem, as in the 
Walnut and Horse-chestnut, fall and leave a scar, while 
those which are continuous with it remain attached for 
some time after they have lost their vitality, as in the 
Beech. Most of the trees of Great Britain have decidu- 
ous leaves, their duration not extending over more than 
a few months, ‘while in trees of ‘warm ^mates the 

, leaves often remain for two or more years. In tropical 
countries, however, many trees lose their leaves in the 
dry season. The period of defoliation varies in different 
countries according to the nature of their climate. Trees 
which arc called evergreen, as Pines and Evergreen-oak, 
are always deprived of a certain number of leaves at inter- 
vals, sufficient being left, however, to preserve their green 
appearance. The eause of the fall of the leaf in cold climates 
seems to be deficiency of light and hc.at in ivinter, which 
puses a cessation in the functions of the cells of the leaf; 
its fluids disappear by evaporation ; its cells and vessels 
become contracted and diminished in their calibre ; vurions 
inojganic matters accumulate in the textures ; the whole 
leaf becomes dry ; its parts lose their adherence ; a process 
of disjunction takes place by a folding inwards of the tissue 
at the point where the leaf joins the stem or branch 
whidi gradually extends until complete separation takes 
place, and the leaf cither falls b)* its own weight or is 
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detached by the ‘wind. In warm climates the dry season 
^ves rise to similar phenomena. 

( 

II. ORGANS OF REPRODUCTION. 

We nowproeeed to pass in review the reproductive 
organs of plants. In Phanerogamous plants, os already 
mentioned, these organs are conspicuous, and constitute 
what is known as the flower; in Cryptogamous plants they 
are inconspicuons. All Dicotyledonous and Monocoty- 
ledonous plants are indnded in the former ; Acotyledonous 
and Thallogenous plants compose the latter. The structures 
which go to form these organs are not, however, formations 
of a new type, but are merely modifications of those struc 
tores which we have already considered under the nutritive 
organs. For example, the various parts of the flower in 
Phanerogams are redly ph 3 *llome.s, the supporting structures 
of the flower are cadomes, the spore-bearing sac of many 
Cryptogams is a trichome ; and in this ‘way a moiphologicd 
eqni'valency may be traced betwixt the two series of organs. 
Farther, the difference betwixt the reproductive organs of 
Phanerogams and those of Cryptogams is one more of 
degree of differentiation than of actual morphological 
difference. In Phanerogams the flowers or floral axes arc 
produced from flower-buds, just as leaf-shoots arise from 
leaf-buds. These two kinds of buds have a resemblance to 
each other as regards the arrangement and the development 
of their parts ; and it sometimes happens, from injury and 
other cansesi, that the part of the axis which, in ordinary 
cases, would produce a leaf-bud, gives origin to a flower- 
bnd. A flower-bud has not in ordinary circumstances any 
power of extension ly the development of its central cel 
lular portion. In this respect it differs from a leaf-bud. In 
some coses, however, of monstrosity, especially seen in the 
Bose (fig. 145) and Geum, the central part is prolonged, 
and bears leaves or flojrers. 

In such cases the flowers, so 
far as their fnnctioiutl capa- 
bilities are concerned, are 
usually abortive. 

Flower-buds, like leaf- 
buds, are produced in the 
axil of leaves, which are 
called floral leaves, bracts, 
or hypsophyllary leaves. 

Ihc term is pro- 

perly applied to the leaf 
from winch the primary 
floral axis, whether simple 
or branched, arises, while 
the leaves which arise 
on the axis between the 
bract and the outer en- 
velope of the flower are 
braeteoles or Vractlets. 

Bracts sometimes do not 
differ from the ordinary 
leaves, and are then called 
leafy, as in Veronica hederi- 
folia, Vinca, Anagallis, and 
Ajuga. Like leaves the;- 
are entire or di'vided. In 
general as regards their form 
and appearance, they differ 
from ordinary leave?, the 
difference being greater in 
the upper than in the 
They are distinguished by ih 
fliiwt-r or flowt-r-.-talk. Thei 
of the leaf. "When the flowe: 
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SoiBBtimes no flowap-bnds are produced in their MrijMd 
then they ate empty. A eenn empty colour^ 
farminftteg the infli^ceace of Hornnnm Tm 
bmcta or bracteolcs, which oco?»r among toe snn- 
dTriatona of a branching iafloteaoence, often p^uce no 
flowe^bBds, and thus anomalies occur in the fiord arrange- 
ments. Btacte ace oceasiondiy pecsSstent, Tomainu^ Jong 
attached to the base of toe peduncles, but moM nsually 
they are decidnona^ falling off early by an articulation. In 
some instances they form part of the fruif, becoi^g 
incorporated with other argpju. Thus, toe coit^ of Krs 
and toe stroll of the Hop ate ooo^osed of a ?^ea of 
bracts arranged in a spral manner, and covering ^fertile 

fl^etB} and toe ecales on toe fruit ci the Pin 60 .ppW . _ , 

of the same nature. In amenta or catkins the bracts ate’^.^ apaihe. It is common 
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^niporftmliidto too general envdopecaU^ 
toJiJSnZ toe^w frequently,cfia/y and setose btacte 
S toe b^rf each flower, and in Dipsacaccm a membranous 
taS iinds each flower. These atroctuies are of too 
?^rJTon opedys. In too acorn the e«pjfa or cap 

a toiediatdy beneath too flower, upon 
spiny protuberances appeor. • It is of the 
ffls^dso compose too hutoy covonng of the H^-nut. 
In too Yew too succulent covering of the seed is by some 

considered to be formed by the bMCfe . , 

When bracts become united together, and overlie cadi 
other in sererd row^ it often hnp}mns that the outer on^ 
do not produce flowers, tliat is, are empty or stenlo. In 
toe Artichoke the outer imbricated scales or biacts are in 
this condition, and it is from the membranons white scales 
or bracts (poleis) forming toe choke attached to the edible 
rcceptade that the flowers ate produced. The storae bracts 
of toe Daisy occasionally produce eapitula, and give rise to 
the Hon-and-Chickciw Daisy. In place of developing flowim. 
bnds, bracts may, in certain cireamstanccs, as in proaforous 
or viviparwa plants, produce Icaf-buds, and the flowobnds, 
like toe ieef'buds, may be termwal or they may bo lateral. 

A sheathing bract en- 
closing one or several 
flowers is called n sjxtha 


called aquanuB or scales. At tiie base of toe general umbel 
in tTmbeUifetous plants, a whorl of bracts often exists, 
natt vit. called a fftnenU invdiiere, and at the base of the smaller 
umbds or nmbdldes thm is a rimOar Irafy whorl called 
thwtooe^ or partial mvoluere. In some instances, as in 
Fool's-patsley, there is no generd invdnma, but simply an 
involueel; whflei, in other cases, as in Eennel, neither 
iavohi^ nor involaed is developed. In Oompositm the 
nameinyolnete is applied to the leaves, sedes, or pAyUorter, 
sunounding toe head of flowers (fig. 146, t), as in 
Dandelion, Daisy, Artichoka This involucre is freguently 
composed of sevetd rows of leaflets, which ore mtherof toe 
same or of dfferent forms and lengths, and often lie over 
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I Bothos. In Qrasscs the outer scales of the 
«Tmieto have been considered as etcrile bracts, and bava 
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The arrangement of the flowers on the axis, or the 
ramification of the floral axis, is called injlorescmu or 
antkataxis. The primaiy axis of inflorescence is some- 
times called raehis; its branch^, whether terminal or 
lateral^ which form the stalks supporting flowers or 
dusters of flowers, are pedundes, and if small brandies 
are given off by it, they are c^ed pedicels. A flower 
having a stalk is c^ed pedunculate or pediedlate; one 
having no stalk is sessile. In describing a branching 
inflorescence, it is common to speak of the radiis as the 
primary fiord axis, its branches as the secondary floral 
axes, their dividons as the tertiary floral axes, and so on ; 
thus avoiding any confnsion that might arise from the use 
of the terms radiis, peduncle, wadp^icd. 



nnde. The pedunde may be cylindrical, compressed, or grooved ; 
simple, bearing a single flower, as in Primrose ; or branched, 
as in London-pride. It is sometimes succulent, as in the 
te TV. Cashew, in wUch it forms the large coloured expansion 
supporting the nut; spiral, as in Cydamen and Yallisneria ; 
or spiny, as in Alyssum spinosum. In some Bushes there 
is a green terete, and sometimes spiral, floral axis. Some- 
times the peduncle proceeds from radical leaves, that is, 
from an axis which is so shortened as to bring the leaves 
dose together in the form of a duster, as in t& Primrose, 
Anricula, Hyacinth, &c. In such cases it is termed a scape. 
The fiord axis may be shortened, assuming a flattened, 
convex, or concave form, and bearing numerous flowers, as 
in the Artichoke, Daisy, and Fig (fig. 150). In these cases 
it is called a rcceptade or phoranthium or clinanthium. 
The fiord ads sometimes assumes a leaf-like at phylloid 
appearauce, bearing numerous flowers at its margin, as in 
Xylophylla longifolia and in Busens ; or it appears as if 
formed by several peduncles united together, constituting 
a fasciated axis, as in the Cockscomb, in which the flowers 
form a peculiar crest at the apex of the flattened pedundes. 
Adhesions occasionally take place between the pedunde and 
the bracts or leaves of the plant, as in the Lime-tree 
(fig. 151), Hdwingia, Chailletia, sevcml species of Hibiscus, 
and Zostcra. The adhesion of the peduncles to the stem 
accounts for the extra-adllary position of flowers, as in 
many Solanacem. TVlien this union extends for a consider- 
able length along the stem, several leaves may be interposed 
between the part where the peduncle becomes free and the 
leaf whence it originated, and it may be difnedt to trace 
the connection. " The pedunde occasionally becomes 
abortive, and in place of bearing a flower, is transfoimed 
into a tendril ; at other times it is hollowed at the apex, so 


as apparently to form the lower part of the outer whorl of 
fiord leaves as in Eschscholtzia. The termination of the Plate II. 



Fto. ISlw— Leaf and floireiliig branch of the lime-tree (IVfa). The bract b la 
adherent to thejcdnnde or floirer-etalk. The flowen are arranged In a cotTm- 
besecTme. 

Fio. 1S2.— The caljx and beak-like process of Geraninm. with the parts of the plstU 
(the carpels) enrled npvarte so as to scatter the seed, a, the extremity of the 
rostmm or beak, whenee the name crane's bm is dcrlrcd : t, the carpels coiled 
np by means of the styles which ate attached to the beak : <; the calyx. 


pedunde, or the part on whidi the whorls of the flower are 
ananged, is called the thalamus or torus. The term 
receptade is also sometimes ap- 
plied to this, whether expanded 
and bearing several flowers, or 
narrowed so as to bear one. It 
maybe considered os the growing 
point of the axis, which usually 
is arrested by the production of 
the flowers, but which sometimes 
becomes enlarged and expanded. 

Thus, in the Geranium (fig. 152) 
it is prolonged beyond the flower 
in the form of a beak (rostrate) ; in 
the Arum (fig. 153) it is a dub- 
shaped fleshy column; in the 
Strawberry (fig. 151) it becomes a 
conical succ^ent mass, on which 
the seed-vessels are placed; while 
in Nelumbium it forms a trun- 
cated tabular top-like eiqnnsion 
(tudnnate), envdoping the seed- 
vessds. ^e maigins of the rc- 
ceptade may grow up whilst the 
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Clover becoming racemose by the 
lengthening of the fiower-stdks. 

Before proceeding to an ex- 
amination of the parts of the 
flower-bud, we will consider the various modes cf arracce- 
ment of the flowers upon the axis, or the 

TV. — x6 
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in C-c Cgcre h-j leea rcTOTrd. 
The raehi* esd^ la a rafcol-rt 
clab->hsped meu cf ceHalar Uf- 
la-.d 


centre remains dcpre5sed,andthus 
a concave torus is formed, as in 
the Bose (fig. 155). In some mon- 
strous flowers of the Bose and 
Geum it is prolonged as a branch 
bearing leaves. Pedundes and 

pedieds sometimes become re- fiolim.— rrei'.eftheS'awujiy 
markably elongated, and this 
elongation of the flower-stalks •‘f 
sometimes alters the general char- wurh are c'tm f-n-r- .-’y 
acter of the infloreiiccncc. "We 

occasionally observe the heads of na la.-Thy fr=li o f »*••«• 
flowers of the common Vrhite 

fs. ard She 
en.l'S er 


crx-e. 
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Wc mv ncirg-nire two distinct tvpes of inflorescence — one 
i:i w}:i>'u the flowers always ari'C ns lateral shoots from a 
axir, which goes on elongating, and the lateral 
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yr.a^rj axis, wince goes on elongating, ana tnc iaierai 
ucTtr exceed in (heir dcrclojtmcnt the length of the 
|'73 TtiAIV axis beyond their ]ioint of origin. The flowers are 
ihut nlivavd axillary. Exceptions, such as in Crncifeious 
p.'snt’’, are duo to the non-appearance of the bracts. In 
tl.L- other type the priinaiy' axis terminates in a single 
ni>a'(.r, but lateral nxc.s arc given off from the ovil of 
br.;t;.», which again repeat the primary axis, and the 
‘Ivvtlopir.tnt of each lateral avis fa stronger than the 
priwj.aty .axi-: beyond its jioint of origin. The flowers 
prwiuf. d in this inflorescence are thus terminal. The fost 
bind of inflorescence is indttmninaie,iatlf^mte, or axillary. 
Here the axis fa either elongated, producing flower-buds 
as it grows, the lower expanding first j or it fa shortened 
and dcpros.-cd, and the outer flowers expand first The 
txi-'ineson of the flowers fa thus centripetal, that fa, from 
lojo to fii«:x, or from circumference to centre. This kind 
of inflorescence fa shown in fig. 156 , where the leaf from 
which the duster of flowers fa produced./, represents the 
»rawi or floral leaf. The raehis, or primary axis of the 
flower 13 a ; this produces small leaflets b, which bear 
smaller floww-leavra or bractlets, from which peduncles or 
Kcon^ry axes spnng, each bearing single flowers. In fig. 
l.»i the same kind of inflorescence fa shown on ashorten^ 
Sre lLr" wpantUnS fi«t,and those in the 




flower/'". From this tertiary axis a fourth is in progress 
of formation. Here/' is the termination of the primary 
axis, and this flower erqoands first, while the other flowers 
are developed centrifngally on separate <UEes. 

A third series of inflores- 
cences, termed mired, may 
be recognized. In them the 
primary axis has an arrange- 
ment belon^g to the oppo- 
site type from ti^t on the 
branches or rice versa. Ac- 
cording to the mode and 
degree of development of the 
lateral shoots arid also of the 
bract^ various forms of 
both hifiorescences result. 

Amongst indefinite forms 
the simplest occnxs when a 
lateral doot produced in the 
aadl of a large single foliage 
l^f of the plant ends in a 
single flower, the axis of the 
plant dongating beyond, as in 
Vaonica hederifolfa, "Vinca 
minor, and lysimachia ne- 
mornm. The flower in this Fi„ 350 

case IS solitary, and the In - \ 
florescence h^ been 

Dated sectary axillary. The ordinary leaves in this case 
berome fiord Iteves or bracts, by piodumng flower-bnds in 
place of leaf-bud& The flowers, bemg all offshoots of Hba 

fndlbT’ H ^-^tneleneraS^d^ 

longed, and bears nnmerons leaflets enll^ 

are prpdnc'^ 

^y. Thus thp ^ branched in a similar 

frequently very compUiSed7(>tSrjf‘^fl“ 

When thi pSa? 7 Sl ^florescence result. 

o', is elonwtKd “ %• 166 , 

length ending\ sinde flowor?^®^ “®arly equal 
dacU as if SrrSm <^««^«-fa Jro- 

serondary floral 

rs brandling, and forms whnf if the raceme 

as in Tncca glZra^buIfa 

to the lax infiotescenM nt e 6^er to restrict this term 

in a raceme ST W H 

atrongly than the npL S'® “i? devdoped more 

“aarlvra a W «« 

as in fig. 159/^^ formed, which may he . 
into secondary axes ^ i P"“aty axis o' divides 
or branching, where the single flowers; 

If tie peduncles or secondaro subdivide. 

awB^g, BO that the floweisYif*®® n*® or 

dneed, 08 in pjaatago ® » pio- 

Tie spike Bometimes h!n« ofBcmolis (fig. 1&). 

the whole Sue flowery nsuaUy 

n Tnilow or Hazel ffirr laii® an articnlation, as 
amentum or cafiin, hV^^S i* is called an 

/^s; at other times it «dlad amenti- 

A fowers, surrounded bv a tearing nnmer- 



*faJcs. fa either a sir/// ®*dy. am 

i * m emUa a, >»*> tto w 

HI, ori. of Mmacraci 



FOBMS OF HTFLOBESOEKCE.] 


BOTANY 


123 


bat regard it as a nn^e floorer vritb the floral leaves placed 
at different heights. In Grasses there are osually numerons 
sessile flowers arranged in small spikes, called loeusta or 



Fig. 159. 


Fig. 160. 


Fig. 161. 


Fio. 169.— Corynli of Cerattu JfahdlA, prodneed In tbe axil of a leaf irhleh baa 
fallen, and tennIntUng an abortive braneb, at tbe bate of vbleh are modified 
jcaves In tbe form of aealea, t. 

Flo. 160.— Spike of TMaitt ojleltidHi, eborring eessUe flowere on a common 
raebla. Tbe floven at tbe lower part of tbe tpike bare passed Into Itnlt, 
those towards tbe middle aro in fnU bloom, and tbose at tbo top are odr In 
bnd. 

Flo. 161w— Amentum or catkin of Haael {Cerylut Ateffoa^, eonslstlng of an 
oriaebla eorered with braets in tbe form of scales (i^ina), eaeh of wbieh 
eoTcts a msle flower, the stamens of whleb are seen projecting teyond tbe seal& 
The eatkln falls off in a mass, separating from the braneb by an artienlation. 

spUedeU, which are either set closely along a central axis, 
or produced on secondary axes formed by the branching 
of the central one j to the latter form the term^ani^e is 
applied. 

If the primary axis, in place of being dongated, is 
contracted, it ^ves rise to other forms of indefinite 
inflorescence. When the axis is so shortened that the 
secondary axes arise from a common point, and spread out 
as radii of nearly equal length, each ending in a single 
flower, or dividing again in a sin^ar radiating maimer, on 
umbd is produced, as iu fig. 162. From the primary floral 



Fig. 162. 

Compound nmM of Common Din (AnrfAum prarrotou), IisTlne a pilmsiT umbel 
a, and smnduy umbels ^ without either inTOlnera or inTaine(£ Tbo petiole 
j> of tbe leaf is snestbing; and has been denominated petldadlnm. 

axis o the secondary axes come off in a radiating or 
uinbroUa-likc manner, and end in small umbels h, which 
are called partial vmhels or vmhelMes, to distinguish them 
from the general umbel formed bj' the branching of the 
primary axis. This inflorescence is seen in Hemlock, and 
other idlied plants, which arc hence called Umbelliferous. 
If there arc numerous flowers on a flattened, convex, or 
slightly concave reccptaclci, having cither very short pedicels 
or none, a eapiiulum ^hcad), antbodtum^ or ealaihium, is 
formed, ns in Dandelion, Daisy, and other Composite plants 
(fig. 146), also in Scabiosa (fig. 1 57) and Dipsacus. In the 
American Button-bush the heads arc globular, in some 
siKcics of Teazel, elliptical, while in Scabious, and in Corn- 



Fig. 163. 
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posite plants, as Sunflower, Dandelion, Thistle, Centaury, 
and hlarigold, they are somewhat hemispherical, with a 
flattened, slightly hollowed, or convex disk. If the margins 
of such a receptacle be developed upwards, the centre 
not developing, a' concave receptade is formed, which may 
partially or completdy enclose a number of flowers that 
ate generally unisexual This gives rise to the peculiar in- 
florescence of Dorstenia (fig. 163), or to that of the Fig (fig. 

150), where the flowers 
are placed on the inner 
surface of the hollow re- 
ceptade, and are provided 
with bracteoles. This in- 
florescence has been called 
hgpanthodium. 

Lastly, we have what 
are called compounef inde- 
finite inflorescences. In 
these forms the lateral 
shoots, devdoped centri- 
petally upon the primary 
axis, bear numerous brao- 
teoles, from which floral 
shoots arise whidi may 
have a centripetal arrange; 
ment similar to that on 
the mother shoot^ or it 
may be different. • Thus 
we may have a group 
of racemes, arranged in a 
racemose manner on a common axis, forming a raceme 
of racemes or compound raceme, as in Astflbe. In the 
same way we may have compound umbels, as in Hemlock 
and mo^ UmbeUifene (fig. 162), a compound spike, os in 
Eye-grass, a compound spadix, as m some Palms, and a 
compound capitulum, as in the Hen-and-Chickens Daisy. 

Again, there may be a raceme of capitula, that is, a group 
of capitula disposed in a racemose manner, ns in Petasites, 
a raceme of umbels, as in Ivy, and so on, all the forms of 
inflorescence being indefinite in disposition. 

The dongation of secondary flower-stalks sometimes 
alters the general draracter of the inflorescence, changing 
a spike into a raceme, a raceme into a corymb, a capitulum 
into an umbd, and so forth. The capitulum of flowers 
in some Composite, sudi as Hypochseris radicata and 
Senedo vulgaris, by a similar change in the pedicels 
assumes the form of an umbel. Among Umbdlifcnc the 
umbels are sometimes supported on very long stalks, while 
the pedieds of the individual flowers are not lengthened. 

Li Eiyngium the shortening of the pedicels changes an 
umbel into a capitulum. The umbdlate inflorescence of 
Pdaigonium has been seen changed into a raceme. 

The simplest form of the definite type of inflorescence is Di ficstv i» 
seen in Anemone nemorosa and in Gentianella (Gcntiana tiomstMt 
acaulis, fig. 1 64), where the axis terminates in a single flower, 
no other flowers being produced upon the plant. This is 
eolitary terminal inflorescence. If other flowers were 
produced, they would arise as lateral shoots from the 
bracts below the first-formed flower. The general name of 
cyme is applied to the arrangement of a group of flowers 
in a definite inflorescence. A cymote inflorescence is an 
inflorescence where the primary floral axis before ter- 
minating in a flower gives off one or more lateral unifloral 
axes which repeat the process, — the devdojiment K-ing only 
limited by the vigour of the plant. Tlie floral axe.® are thus 
ccntrifttgally developed. The cyme, according to its 
development, has l>ecn characterized a.® or 

vnijiaroKS. In fig. 165 tbe bijiarous cyme i.* ivj>re5ontwi 
in the flowering branch of Erythrrua C'entauriura. Hera 
the primary axis o' ends in a fiower.r^, which ha* 
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Fig. 164. 
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Fig. 165. 

Flaveiiflg toancb of BryOtraa 
Cattturium. 


produced, giving rise to tertiary axes a"' d" d", ending in 
oitij irtn flotreta /*" /*", and so on. The term diehetomous 
has also been applied to this form of cyme. But these terms 
are not strictly correct, for hero there is no dichotomous 
branching, althongh, vrhen the terminal flower f of the 
generating axis has withered, an apparent dichotomy occnm ; 
but the hteral axes on the several shoots are produced 
fflonopudially, and therefore the term is apt to lead to con- 
fusion rcgar^g Ae development of the dioots. The name 
dkkanum has, therefore, been substituted for the old term. 
In the natural order Caryophyllaces (Fink family) the 
dichasial cymose form of inflorescence is very genend. In 
some m^bers of the tribe, as Dlanthus barbatns, D. 
Carthusianomm, &c., in which the peduncles are Aort^ 
and the flowers closely approximated, with a centrifugal 
ci^nMon, the infloccsccuee has the form of a contracted 
dichasium, and receives the namertf /cuciofe (fig. 1661. A 



l-r«of the th« aZr^; 

>»nplc whorl of flowers, in a 



fTHS-Sfafad akihfadfag, “ 

neariy so, and the dnstere are called vertieillaslers (fig. 16/ h 



Kg. 167. 

Flowering rtalk of Hio White Pcea^ttl ^ tto nftm oU .!'„5? li* n r1r 

utt!*^Ite dnaten ate oSed TO^einutett, and eonilit of flowen irhieh are 

prodoeed fai e eontrifligal menner. 

Sometime^ especially towards tiie snmmit of a dichasiiim, 
owing to the exhaustion of the.growing power of theplanl^ 
only one of the bracts gives origin to a new axis, the other 
remaining emp^ ; thus the inflorescence becomes unilatera], 
and farther development is arrested. Li addition to the 
dichasial form there are others when more than two lateral 
axes are ptodneed &om the primary floral axis, each of 
wlufh in turn produces numerous axes. To this form the 
terms triekatomms and pclj/tomous cym have been applied ; 
but these are now nsnally desimated cjfmose vnibelt. They 
ate well seen in some species of Euphorbia. Another term, 
antheltt, has been used to distinguish such forms as occur 
in several spedes cyf Luzula and Junen^ where nmnerous 


and develop in an irregular manne r^ 

In iha unipaious t^yiue a number of floral axes ai 
successively d^ioped one hum the other, bat the aina ( 
each successive geuetation, instead of producing a pair f 
bracts, ptodu^ only a single one. The basal portion f 
the consecutive axes may become much thickened an 
arranged more or less in a straight line^ and thus collective] 
fom an apparent or false axis or sgn^podiitm, and tfa 
inflorescence thus simulates a raceme. In the tame raoomt 
however, vre find only a sin^ axis, producing in successio 
a senes ra bracts, from which the floral peduncles arise t 
lateral shoots, and thus eadi flower is on the same side < 
the floral ^ as the bract in the axil of which it is d 
vtioped ; but in the uniparous f^me the flower of each < 
these axes, the basal portions of which unite to form th 
Mm am 18 on the opposite side of the axis to th 

W apparently, arises (fig. 168). Thi 

ntiup in which the axis tetmii 

it onii • arises, hut is a bract produced upo 

axil to a new axisX basal m 
A ae next part of the false ^ 
W and its parent axi 

situated lower ,i,, does arise bean 

itsdf Tlift n ’ hpon the same fdde of the n™ wit 

presents two forms, the teoi 
In SfaT®' ^ hoarpclu»r^ 

oatelyinad^le mS^* flowers are arranged altei 

169)^the bracts when axi8.(6| 

) tne bracts when developed forming a second donbl 
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row on tile opposite sid^ as seen in tlie Henbane ; the whole 
inflorescence usually curves on itstif like a scorpion’s tail, 
hence its name. In fig. 170 is shown a diagrammatic sketch 
of this arrangement. The false axis, ahed^ia formed by 



Fig. 169. Fig. 171. 


Ro. IGS^Falie nccme or bdleold enne of a ncdeo of AlitiOmala. o' a” tf" a** 
an lepaiato axes snecculTcly doToIoped, irhieh appear to fotm a slmplo eontlnn* 
otu laeeine, of irMeta tho axes fonn the Intoniodes. It b a dcdnlto nnlparoiu 
Inaoiesceneev howcrer, irlth eentiifagal croIoUon. Each of the axes b pro- 
dneed In the oxS of a leaf, and b tcmlnated hr a HowaJ* opposite 

to that leaf, and the axes hare a spiral anangoment 
Re. 169.— Seoiploldal or cldnsl erae of Forect^no-not (StfOioUiBaltiitrtO. 

Ro. 1701— Diagram of dclinlte floral axes a,i,c,d,t. 

Ro. 171.— Rovetlng stalk of a kind of Ito^ort (/Saucta), The flowers arc In 
beads (capltnb), and open from tho dreomfereneo Inwards In on Indefinite 
ccntrlpetu manner. Hie heads of flowers, on the other hand, taken collcc- 
Urelj, expand ocntrlfngally— tho ecntrsl one a fliit. Each head of flowen 
terminates a separate axis. Ihej fonn together a cotrmb of capltnla. The 
Infloreseenee b called mixed. 

successive generations of unifloral axes, the flowers being 
arranged along one side alternately and in 'a double row; 
lud the bracts been developed they would have formed a 
similar double row on the opposite side of the fr l s ff n-rin • 
the whole inflorescence is represented as curved on itselfl 
In fig. 1 69 the same scotpioid form of uniparons cyme is seen 
in the Foiget-mc-not, with the double row of flowers on 
one side of the false axis, but in this case the bracts, whidi 
should appear on the opposite side, are not developed, and 
hence the cyme is not complete. The inflorescences in the 
family Boraginacese are usually regarded os true scorpioid 
cymes. But it has been recently shown that in Myosotis 
forget-me-not) the axis is not a sympodinm,but the branA 
ing takes place monopodially, therefore it should more cor- 
rectly be regarded as a raceme with flowers only on one 
side and curving on itself. In Hyoscyamus (Henbane) and 
other Atropacem the branching is didotomous, so that the 
inflorescence in this case also ought not to be regarded os 
a scorpioid cyme. 

In &e helicoid ejme there is also a false mria formed by 
the basal portion of the separate axes, but the flowers are 
not placed in a double row, but in a single row, and form 
a spiral or helix round the false axis, ui Alstromcria, ns 
represented in fig. 168 the axis a' ends in a flower (cut 


off in the figure) and bears a leaf. From the axil of this 
leaf, that is, between it and the prima^ axia a' arises a 
secondary axis a", ending in a flower f’, and prodnemg a 
leaf about the middle. From the tudl of this leaf a ter- 
tiary floral axis a"', ending in a flower /", takes origin. 

In this case the axes are not arranged in two rows along 
one side of the false axis, but are placed at regular inter- 
vals, so as to form an elongated spiral round it. 

Compound definite inflorescences are by no means com- 
mon, but in Streptocarpus polyanthus, and in several 
Calceolarias, we probably have examples. Here there are 
awrjimd cymes of pairs of flowers, each pair consisting of 
an older and a younger flower. 

Forms of inflorescence occur, in which both the definite 
and indefinite types are represented ; these, then, are mixed Mixed in 
inflorescences. Thus in Composite plants, such as Hawk- 6nc»cen 
weeds (Hieracia) and Bagworts (Senecio, fig. 171), the 
Aeads of flowers, taken as a whole, are developed centri- 
fngally, the terminal head first, while the florets, or small 
flowers on the receptacle, open centripetaUy, those at the 
dtcumference first. So also in Labiatm, such os Dead- 
nettle (Laminm), the different whorls of inflorescence are 
developed centripetaUy, while the florets of the verti- 
cUlaster are centrifugal. This mixed character presents dif- 
ficulties in such cases as Labiata^ where the leaves, in 
place of retaining their ordinary form, become bracts, and 
thus might lead to the supposition of the whole scries of 
flowers being one inflorescence. In such cases the cymes 
are described as spiked, racemose, or panicled, according 
to drcumstances. Ih Saxifraga umbrosa (London-pridc) 
and in the Horse-chestnut we meet with a raceme of scor- 
pioid lymes; in Sea-pink, a capitulum of contracted 
scorpioid cymes (often caUed a glomerulus) ; in Lanrastinus, 
a compound umbel of dichasinl cymes ; a scorpioid cyme 
of capitula in Yemonia centiiflora. In the catkins of the 
Birch we have, in reality, spikes of contracted dichosial 
cymes. Li the Bell-flower (Campanula), there is a racemose 
nniparous cyme. In the Privet (Ligustramviilgarc) there 
are numerous racemes of dicbosia arranged in a racemose 
manner along an axis ; the whole inflorescence thus bos an 
appearance not unlike a bunch of grapes, and has been 
called a thyrsus. 


Tabciah View of Infeobescesce. 

A. Indefinite Centripetal Inflorescence. 

I. Flowers solitary, axillary. 1'inca, Veronica htderifolia. 

II. Flowers in groups, iicdicdlatc. 

1. Elongated form (Raceme), /7yuciRM,Aa&uniutn, Currant. 

(Corymb), Omithogatum. 

2. Contracted orsliortcacdform(TJmbcl),C’eifjfy),ifrfroK/i« 
III. Flowers in groups, se.ssile. 

1. Elongated form (Spike), Planlago. 

(Spikclet), Grassta. 

(Amentum, Catkin), IViUmc, Haul. 

(Spadix) Arum, some Palms. 

(Cone), Fir, Spruce. 

(Strolmus), JTcp. 

2. Contracted ordiortcncd form (Capitulum), DzrAe- 

lion, Seabious. 

lY. Compound Indefinite Inflorescence. 

a. Componnd Spike, Jlge-grav. 

b. Compound Spadix, Palms, 
e. Compound Raceme, AfUlbr. 

d. Compound Umliel, llrnlcA; and mo*t UmMli/mt. 

e. Raceme of Capitula, PttaHUs. 

f. Raceme of Umbels, leg. 

B. Definite Centrifugal Inflorc'ccncc. 

1. Flowers FoRk^, terminal. Gentinntlla, P-ro-g. 

11. Flowers in C}*mcs. 

1. Uniparous C^e. 

0 . Helicoid Cyme (axis lorminp a_*i irai^ 

• Elongated form. .nMt'.i'ni. 

• • Contracted form, JVi’^.ia e-.'r.r-J-.si. 

1 . Soorpicid Cvmc faxes unilittral, tvu rtv'' 

• iilongst^ fcRS, jrrg'i-r.'.T}'*, 

• • Contracud ferm, JET'swia-'^. rnretuu. 
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2. Kpannu Cyme pichotwaons), inclndiag S-S-Aotomeras 
Cymes picmuanm, pymose Umbel, Antbela). 

a. Elongate form, anws<«Km,fiiSrftow 

1. form {Vertidllajrter), Jkod-ntUlt, Fuargo- 

nivnu . 

3. UeSaite lafioresceace. 8tr^loearpusjpoiyan~ 
thus, many Chtloatarias. 

C. HDxed Inflorescence. 

1. Baceme of Scojpifld Qymes, Som-ehcslnvt. 

S. Qrme of Camtola, Venumia eenir^ora. 

3. Compoond Umbd of Dicbotomoas Qwes^ Xaurusffntu. 

4. C a pifailnm of contracted 8eotid<dd C^es (Glomemlns), 

Sea-pint. 

fin lloirer. The flover is the tout auemhle of those oigaos tvhich are 
concerned in xeptodnction. It is constitute by a portion 
of floral axis hearing the sexual organs, usually rrith 
certain protective envdopes. The parts borne on the floml 
axis and compodng the flotrar are all metamorphosed 
leaves, and, though usually very different in appearance 
from foliage leaves, their morpholq^cal lesembhmce is 
freqnentiy ^own by thw developing as fdioge l^ves. 
The axis bearing the parts of the ficmer is nsually very 
much contracted, no intemodes ^ng devdoped, and it 
frequently expands into a flattened or holloved expansion 
termed the thdlamiu or tents; at other times, though 
xardy, the intemodes are devdoped and it is elongated. 
Upon this toms the parts of the flower are arranged in 
a crowded manner, usnally forming a series of verticil^ 
the parta^of whidr alternate; but they are sometimes 
arranged in a spiral manner, espedally if the floral axis 
be dongsted. jn^ a typical flower, os in fig. 172, we 
recognize four distinct whorls of leaves j~an outer whorl 
of five parts, the calyx; within it, another whorl of five 
parts alternating with those of the outer whorl, the 
corolla ; next comes a whorl of parts alternating with the 
jwrts of the corolla, the andrcecivm; and in the centre is 
the gynceaum. Fig 173 is a diagrammatic representation 
of the arrangement of the parts of sudi a flower. The 
TOwer IS ropposed to be cat transveesdy, and the parts 
rad whorl are distin^hed by a ^srant symbd 
Of these whorls the two internal, forming the male and 

SS «®»*»tnte the essMial organs of 

reproduction; the two outer whorls are the protective 

plants an outer wborfSS 
parts, and an inner (cor4alof fX.!i ^ 

ing with them. 'When the number, altemat- 

gee like 

la. some cases the 

ften tb^ ate^E 

pe^th is usnaU/Sed to thf ^ 

^na, whatever rahwr thw pn^t^ ^nocoty- 
As^ara^, or coloured, ra VS" “ 

penanth as a general oie, aS rSf nse the term 
to casra where a puS\idy of perigone 

Nymphaca alba, where a plants, as 

iroves occur, it is iwt eiv of the flo5 

Ae corolla bi^ns, as t]h»an “^3* ondsand 

mtorachothwr WhenSS<2l,S”^ ^ insensibly 
the plants are ^“4 oo«>^ are nreaent 


times both arc abortive, and then the flower is aekla- 
mydmts, or naked. It is unportant to remember that 
if only one perianth-whorl is present it is the calyx. 
The outermost whorl of the essential organs, coUcctivoly 
termed the oiidroECtiwn, is composed of a scries of leaves 


the iflants are' 'n "® 

abortive, and then the flonSfa"*!^ one b^ra 




t 


Fig. 173. 




Fig. m. 

-itaS^S sassoiwB*! 

a St tlra 




ng. 174. 

Ro. I7Z— Flower of Onutvta nteia. e. e, n 
«kjk arptlt, eaeb of tliua b mi 

UaSC, ^ wfi-vuieai^o cs EIIV 

each four whori\ 


•taaenfc */««■«««. of fire carpal., aJtcmMljJg -ijih ihi 

n>B diT]5loiii 01 tb/n^nlk E»7il^ ««»*»% vjileli 

F*^f»o.~Sl«mei>, conMuliur of o Slament «l»»n«e oftJio jietole. 

,^®*w>«oVi!»oftbo«inier. *«bwRta ibwBsh diu la 

gyg Mfg of llicoreiyot 

®‘’ ''4'”®"** ^®se o» 

each consists of ^tnlk either%^^ differentiated form 
filament (Sjl 1 75 7) foliaccous, the 

saccate ao^ ibo*/Jher 

powdery matter the «»//.». /A V’ which contains a 

resembles more nearly a catnnWP **'*^*1^® o’ daminal ^f 

sacs scattered over its 

yyaofwaiR or pistil is the “ •“ ^’oodacem. The Mate X' 

“ fte fonu£^^^^f®ifrtion of the flower, and 
fol^ Iraves, called roS ““I®*®. ” “oto 


«i4iuertM, Which is either '“®“® uncovered by 

as in the Poppy or » np®c of the ovary 

®®^«d the stjrfe ^ prolonged Mitel 

."“IS ■ 
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only one of fihose otgans is present the flower is vnisexucil 
or didiTums, and is either male {stamintUe), or female 
(putillate), $. A flower then normally consists of the four 
whorls of leaves, — calyx, corolla, androecium, and gynoe- 
cium, — and when these are all present the flower is com- 
plete. These several whorls of the flower arc usually 
densely crowded upon the thalamus, but in some instances, 
after apical growth has ceased in the axis, an elongation 
of portions of the receptade by intercalary growth occurs, 
by which changes in the position of the parts may be 
brought about. Thus in Lychnis an elongation of the 
ftvia betwixt the calyx and the corolla takes place, and in 
this way they are separa^d by an intervaL Again, in 
Fassiflora the stamens are separated 
from the corolla by an elongated por- 
tion of the axii^ which has consequently 
been termed the androphore; and in 
Passiflora, Fraxinella (fig. 177), Cap- 
paridacese, and some other plants, the 
ovary is raised upon a distinct stalk 
termed the gynojpiore; it is thus sepa- 
rated from the stamens, and is said 
to be a,ijntate. The apical growth of 
the floral axis in the flower soon ceases, 
and therefore the parts are arranged in 
whorls ; but at times, as in the Banun- Fig. 177. 
culacese, Magnoliacese, Ac., the growth calyx and pbtii of rrax- 
is of sufiident duration to permit a ffl^a)!^nopistif^ 

spiral arrangement of parts. Usually aiataof aercrai <wpei«, 
-t T. 1 i ii. /I ■which ore clcmted on n 

the successive whorls of the flower dis- ctaik pnionsed from 

posed from below upwards or from ^ 

without inwards upon the floral axis pi>ora or thecaphore. 
are of the same number of parts, or are a multiple of the 
same number of parts, those of one whorl alternating with 
those of the whorls next it. 

When a flower consists of parts arranged in whorls it is 
ometry said to be cgdiCf and if all the whorls have an equal 
number of parts and are alternate it is encgdic. In con- 
trust to the cyclic flowers are those, as in Magnoliacese, 
where the parts are in spirals. When in such a flower the 
transition from one foliar structure to another, t.e., from 
calyx to corolla, from corolla to stamens, ko., does not 
coincide with a definite number of turns of the spiral it 
is said to be acydic; if it does so correspond it is termed 
hemieydic; the latter term also includes flowers which ’are 
cyclic at one portion and spiral at another, as in many 
Ranunculacese. In spiral flowers the distinction into whorls 
is by no means easy, and usually there is a gradual passage 
from scpaloid through petaloid to staminal parts, as in 
Nymphaeaccie (figs. 178, 179), although in some plants 




Fig. 17S. Fig. 179. 

Fio. ITS.— Power of yjr-i/'^Tj a'Sj, While Waterway. e.e.e.t, the fear fcUola 
of the calvx or repaid; y. r.y, p. pelals; #. fttxrteu i, yhslL 
Flo. ITS.— PaR* of the fiowf r rrptrosed lo show ihe tnrHsloa fres ih" creea 
sopilt of thr etlyz e, and the while pcla!< rf the co-oa* y, to the staisen.* r 
The Ixltrr present chances frrm their perfect stale, thrench lntcTc<edlate 
forms 4^3, and 1. which KTsdesSy rcsesnh'e Ihe petais. 

^cra is no such distinction, the part.‘« being all petaloid. as 
in Trollius. We may again note here that some ragard 


the cone in Conifene and^ Qycadacese as a single flower, 
and in that case the whorls are much separated and arranged 
spirally along the floral axis. Normally, the parts of suc- 
cessive whorls alternate; but in some cases we find the 
parts of one whorl opposite or supeiposcd to those of the 
next whorL In some cases, as in the Ampelidese, this 
seems to be the ordinary mode of development, but in 
CaryophyUacem the superposition of the stamens on the 
sepals in many plants seems to be due to the suppression 
or abortion of the whorl of petals, and this idea is borne 
out by the development, in some plants of the order, of the 
suppressed whorl. In Frimnlacem, again, where there is a 
superposition of stamens and petals the abnormality is duo 
apparently to another cause. The petals arc developed 
after the stamens, and are to be regarded as appendages 
from them, of the same nature as the appendages to the 
stamens in Asclepiadaceae, so that morphologically in Fri- 
mulaces, according to this view, there are no petals. As 
a rule, whenever we find the pa^ of one whorl superposed 
to those of another ure may suspect some abnormality. 
Frequently, when parts are superposed they become adherent 
to one another; thus the stamens become adherent to the 
petals or are epipetaloiu, or to the sepals and are epinepaloua. 

A flower is said to be symmetrical vrhen each of its 
whorls consists of an equal number of parts, or when the 
parts of any one whorl are multiples of that preceding it. 
Thus, a symmetrical flower may have five sepals, five petals, 
five .stamens, and five carpels, or the number of any of these 
parts may be ten, twenty, or some multiple of five. Fig. 
L73 is a diagram of a symmetrical flower, with five parts 
in each whorl, alternating with each other. In fig. 180 
there is a section of a symmetrical flower of Stone-crop, 
with five sepals, five alternating petals, ten stamens, and 
five carpels. Here the number of parts in the staminal 
whorl is double that in the others, and in sudi a case the 
additional five parts form a second row alternating with 
the others. In the staminal whorl especially it is com- 
mon to find additional rows. In fig. 181 there is a 




Flo. UO^UIaitrainiastle Kction of a lyrDinetrieal pentanieroiis Comr of 
* crop (Snfnm), con'lstlni; of are Kpsis eztenitny, are petals alleRiailoc vilb 
Ihe smlii, ten stamens In trro rows, and are eaipels eonisining sen!*. The 
dark line* on tfao ontslde of the esnels are Kl'uds. 

FTo. 181.— UlsKiom of the dower of Flax (Unun„ roB'Istlei; of Cre Cro 
pelala^ are stamens, and are calycI^ each of whieh is paRlsUy dlrldcd Into 
two. It is pcDtamerons, compicle. symmetrical, and reguar. 

symmetrical flower, with fire parts in the three outer rows, 
and ten divisions in the inner. In this case it is the 
^moecium which has an additional number of ]>arts. Fig. 
182 shows a flower of Heath, with four divisions of the 
calyx and corolla, eight stamens in tw'o rowis, and four 
divisions of the pistil In fig. 183 there arc three part.^ 
in each whorl; and in figs. 184 there arc three divi- 
sions of the calyx, corolla, and pistil, and six Ftamens 
in two rows. In all these cases the flower i.« symmetrical 
Where, as in the Stone-crop, an extra row of jarL^ w dev**- 
loped in any whorl they may be cither formed in regular 
succession within the first row, or they may Irf vil'rj c>r'-l 
to them, i.e., formed between tlicm. or even external lo and 
beneath them. We have example;* of the fonntr in many 
Caryophyllaceous plants, the latter being wtll in 
Ciassulocca*. Geraniacca:, ic. In Mont’cotyl'.-ioss :t i» 



128 


botany 


[BEPSODirCTIVE OBQABB. 


osn&l for tho stoxoinsl whorl to be double, it rarely having 
mote than two rows, whilst amongst Dicolyledons there are 
often veiy nnmerons rows of stamens. The floral envelopes 
are rarely mnltiplied Flowers in which the number of parts 



Fls.182 





Fig; 184.- 


Fig. 185. 


Fio. 182— nUenm «f the Sower of Heath haTiog fenr aenalii fear 

SMiiona of the eoroDa, eight ttamena In two lewai and four dMsions of the 
plitiL The dower Utetramoroni, complete, ajimnetrlcai, and regntar. 

Ho. 183/— Olagnm of the Mmerooi aymmetileel Sower of Itii. Then are three 
alternating dirMona of each whoi). Beiowliaalnglehraet. 

Hfc ISl^piagrem of the aymmetileel tiimenni luioer of Hitmair, hatine 
three dtiUona of the two enter whorli, and of the plitfl In the eentn; and alx 
•tiinciu In two nwi. 

ono oictcmu 

in each whorl is the same, are ismamu (of equal nnmber) • 
when the nnmber in some of tiie whorls is difierent tho 
flower is misoi^Kt (of unequal number). The pistilline 
whorl B very liable to changes. It ft^uently happens 
that when it is My formed, the number of its parts is not 

in confonmiy with that of the other whorls. In such cir- 

® ^ symmetrical, 

the parts of the other whorls aWTSl, 
the pernmnent state of the pistil not bring taken 
into account m determining lymmetty. Thus, fig 185 

“I®®*"®®"” symmetrical flower, wiftdiSenras 
pistils. Symn^, then, in botanical language, has refer- 
race to a certm definite numerical relation ri Mrts. A 
flower in which the parts are arranged in twosJirMed 

thus y. Oils maybe considered either is ana 
‘^®*® f raussating leaves, or as composed of 
^“gi»g to the onSfJS^ 
whorls are thren the flower is 
marSdV" Tto trigonal is 

the angular 

in a series of totZ^ flow^^/5!f^ ^®^® P®^ 

being gvatemary, and JsftwBdroag, its symmetry 

marked 

qmunetry which IS most symmetry. The 

table kingdom is tiimeions aniTl^ ^ ^® 

occurring g ewBinn y i»m<«n /» former 

rise amon^ ®i®«*yledononrp£^Sfl, 

4 prevail in the reproduclivSja ^ ^ 

janousp^ of the flower haveTS^^^S^™?* '*^® 


sepal is nest the axis, and is called superior or posterior: 
another is next the bract, and is inftnor or anfcrior, and 
-the other two are lateral; and certain terms are used to 
indicate that position. A plane passing through the anterior 
and posterior sepal and through the floral axis is tenned 
the ^ian plane of tho flower; a plane cutting it at right 
angles, and passing through tho lateral sepals, is tho lateral 
plane; whilst the planes which bisect the anglai formed by 
the lateral and median planes are the diagonal planes, and 
in these flowers tho petals which alternate with the sepals 
are ent by the diagonal planes. 

In a pentamerons flower one sepal may be superior, ns 
in the calyx of Bosaccm and Labintm ; or it may bo inferior, 
as m the calyx of Leguminosm (fig. 18C), — ^thc reverse, by 
riio law of alternation, being the case with tho petals. Thus, 
in the blossom of tbe Pea (Sg. 187), the odd petal (toxU- 



rig. 186. 
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J^yi/Ot^Wch »*?»« wperlw. one inferior, and liro lateni; ira ouie of 
the eorotle, of erbleh one ii inperler, two Inferior, end two letrrel ; ten etomerji 
In l^rrrw*: one enrpci. In eonwquenee of fonr lielnc nodeTeloMd. 
rio.lBT.^nowerDf Pea (nimiMtirim). fhewlnenreidllonBevontcoroIle. wllh 
one peld inoeilor, rt. celled the itandvd IresIDaml. two Inferior, nr; rmed 
tho keel (ceiina), nndtwolatenl, a, eellrd wince (ehe). Thecelyxli narked «. 

lam) St is superior, while tho odd so]>al is inferior. In 
the p^gwort order one of tho two catpcls i.<i posterior and 
tho other anterior^ whilst in ConTolvulncoa^ the carpels are 
arranged laterally. Sometimes tho twisting of a part makes 
a chan^ in the position of other part!^ os in Orchids, irhcre 
the ^tmg of tho ovary changes the position of the 
labcunm. when the diScrent members of each whorl are 

r?r ®^“P®^ » said to be regular/ 

wMe differences in the size and shape of tho parts of a 
whorl mako tho flower imywfor, os in tho Phnilionaccoua 
flower, represented in fig. 187. MTien a flower can bo 
dmded by a single median plane into two exactly similar 
then it IS said to bo zygomorphie. Such flowers os 
J^a^ionac^, Labiate, are examples. In contrast with 

«an bo divided Iw 

S exactly BimUar portions ; sneh are 

wh^f^ri parts of any 

£ if " ®®"‘® multiple of the others, then 

This wU of symmetry mdy 
A consideration of thi 
the flower »™egular, and incomplete forms of 

breuSraCf **‘® P'®®®®^ ty ^Web thfy have been 

Wrfqyp. AltoJition in the 
andreeulftritirnf ®® tbe completeness . 

the traced to suppression or 

formation eahrafn’* ^ Parts, degeneration or imperfect 

P®rts of the same Vhorl, 
cahw of parts, and P?rts of ^©rent whorls, multipli- 
or spHttiSJ (aametimes 

where it^^S to ® P®’* F*®®® 

8appre8riorwhSS“^®f*’l®fl®^®fiadistnrbed. This 
makes the flower una^f ®®rtain verticils 

Staphyleathme ore - Thus, in tho flowers of 

stai^ *® ®«lys» five petals, five 

®s Polycarpon and “®”y CaryophyDnee®, 

”e PeaSS tbe'calyx a£d corolla 

ibree carpels • in ^ ^onv stamens and 

m Impabena nrii-me-tangore the calyx is 


N 


DEVIATIONS F203I SYMMETBY.J 


BOTANY 


129 


composed of three parts, while the other vertidls have 
five ; in Labiate flowers &ere are five pmts of the calyx 
and corolla, and only four stamens ; and in Tropaeolnm 
pentaphyllum there are five sepals, two petals, eight 
stamens, and three carpds. In all th^e cases the want of 
symmetry is traced to the suppression of certain parts. In 
the last-mentioned plant the normal number is five, hence 
it is said that there are three petals suppressed, as shown by 
the position of the two remaining ones; there are two 
rows of stamens, in each of which one is wanting, and there 
are two carpels suppressed. In many instances the parts 
'winch are afterwa^ suppressed can be seen in the early 
stages of growth, and occasionally some vestiges of them 
remain in the fully developed flower. By the suppression 
of the verticil of the stamens, or of the carpels, flowers 
become unisexual^ or diclinous, and by the suppression of 
one or both of the floral envelopes, monochlamydeons and 
achlamydeons flowers are produced. The suppression of 
parts of the flower may be carried so far that at last a 
flower consists of only one part of one whorL In the 
Euphorbiaces we have an excellent example of the gradual 
suppression of parts, where from an apetalous trimerous 
staminal flower we pass to one where one of the stamens 
is suppressed, and then to forms where two of them are 
wanting. We next have flowers in which the calyx is sup- 
pressed, and its place occupied by one, two, or three bracts 
(so that the flower is, properly speaking, achlamydeons), 
and only one or two stamens are product. And Anally, 
we And sterile flowers consisting of a single stamen with a 
bract, and fertile flowers consisting of a single carpel with 
a bract. There is thus traced a degradation, as it is called, 
from a flower irith three stamens and three divisions'of the 
calyx, to one with a single bract and a single stamen or carpel. 

Degeaeraiion, or the transformation of parts, often 
^ves rise cither to an apparent want of symmetry or 
to iriegalaiity in form. In unisexual flowers it is not 
uncommon to find vestiges of the undeveloped stamens in 
the form of filiform bodies or scales. To many of these 
staminal degenerations Linnaeus gave the name of nectaries. 
In double flowers trausformations of the, stamens and 
pistils take place, so that they appear as petals. In Canna, 
what arc called petals are in reality metamorphosed stamens. 
In the capitulaof Composite vre sometimes find the florets 
converted into green leaves. The limb of the calyx may 
appear as a rim, as in some Umbelliferse ; or as pappus, in 
Composite and Valeriana. In Scrophubria the ^th 
stamen appears as a scale-like body, called staminodium ; in 
other Scrophulanace 2 e,as inFentstemon,it assumes the form 
of a filament, with hairs at its apex in place of an anther. 

Cohesion, or the union of parts of the same whorl, and 
adhesion, or the growing together of parts of difierent 
whorls, are very common causes of change both as regards 
form and symmetry. Thus in Cucurbita the stamens are 
originally five in number, but subsequently some cohere, so 
that three stamens only are seen in the mature flower. 
Again, amongst Malracese the stamens cohere by their 
margins. Cases of what are called gamopetalous corollas, 
gamoscpalous calyces, akc., must be distinguished carefully 
from such a process as tUs ; for iu these cases the parts 
were never free from one another, but developed from the 
very first as oue mass ; and the same caution is necessary 
in many instances of so<allcd union of stamens, which arc 
really cases of branching. Adhesion is well seen in thepyno- 
stemium of Orchids. where the stamens and ovaiyadhenT; and 
iu flowers where the stamens arc periggnous, i.e., arc ad- 
herent to the cahx. In Capixnidacea: the calyx and jHstals 
occupy their usual |K)sition, but the axis is prolonged in 
the form of a gynophore, to which the stameus are united. 
Cohesion and adhesion arc rare amongst Monocotyledons. 

JlulttpUcaiioa, or on increase of tlie number of parts. 


gives rise to changes in plants. We have already alluded 
to the interposition of new members in a whorl. Thus 
takes place chiefly in the staminal whorl, but usually the 
additional parts produced form a ^’mmetrical whorl with 
the others. In some instances, however, this is not the 
case. Thus in the Horse-chestnut there is au interposition 
of two stamens betwixt the other whorl, and thus seven 
stamens are formed in the flower, which is unsymmctricaL 
Farts of the flower are often increased by a process of 
deduplication, wilining, dilamination, or chorization, i.e., 
the splitting of a part so that two or more parts arc formed 
out of what was originally one. This is believed by some 
to take place in a xemarlmble degree in the case of append- 
ages to petals. Thus, in Banunculus, the petal has a scale 
at its base, which is looked upon as a mere fold of it. 
This fold may in some cases be more highly developed, as 
in Caryophyllacese, and in Crossula rubens (fig. 172, a). 
Others refer such cases to the formation of outgrowths 
rimilar in nature to the ligule in Grasses. In Cruciferous 
plants a case of chorisis is said to occur. There the 
staminal whorl consists of four long stamens and two short 
ones ifetradynamous). The symmetry in the flower is 
evidently dimerous, and the abnormality in the androccium, 
where the four long stamens are opposite the postenur 
sepals, is said to take place by a splitting of the filaments 
of two stamens into four ; and thus the two long stamens 
on each side are, by gemination, normally one. This view 
is supported by cases in which the filaments of the long 
stamens are more or less united ; also by cases in which 
the shorter filaments exhibit tooth-like processes on both 
sides, while the longer ones have them only on the outer 
side. In such cases the two long filaments, if united, would 
present the same appearance os the shorter ones, and occupy 
their usual position of alternation with the petals. In some 
instances, by pelorkation, it is found that tetradynamous 
plants become tetrandrous, with stamens of equal length 
alternating with the petals. Many cases of what was con- 
sidered chorisis are in reality due to the development of 
stipules from the staminal leaf. Thus in Dicentra and 
Coiydalis there are six stamens in two bundles ; the central 
one of each bundle alone is perfect, the laterid ones have 
eadi only half an anther, and they are really stipules formed 
from the staminal leaf. Branching of stamens also produces 
apparent want of symmetry ; thus, in the so-called poly- 
adelphous stamens of Hypericacese there are really only five 
stamens whiidi give oET numerous brandies, but the basal 
portion remaining short, the branches have the appearance of 
separate stamens, and the flower thus seems unsymmctricaL 
Cultivation has a great effect in causing changes in the 
various parts of plants. Many alterations in form, size, 
number, and adhesion of parts are due to the art of the 
horticulturist. The changes in the colour and forms of 
flowers thus produced ore endless. In the Dalilia the 
florets are rendered quilled, and arc made to aiisuntc many 
glowing colours. In Fdargonium the flowers have been 
rendered larger and more showy ; and such is also the C3S<' 
with the Banunculus, the Auricula, and the Caniation. 
Some flowers, with spurred petals in their usual state, c.*^ 
Columbine, arc dianged so that the spurs disappear ; and 
others, os Linaria, in which one petal only is usually 
spurred, are altered so as to have all the jietols spurred, and 
to present what arc called ptlonan varieties. 

As a conrciiicnt method of cxiircssinz the arrangcnient J- 
of the ]>arts of the flower, floral funnular have b'.-.-u devistd. 
Several modes of expression are employed. The followin" 
is a very simjilc mode which has been proiMsei 
several whorls are represented by the Ktttr* :> sepals I* 
petals. St stamens, C caipcU, and a figure xaarktd after ctad. 
indicates the number o! parts in that vLcrL Hires t! c 
formula S,P.St,C, means that the fiower is j-vncci, and l.i/ 

IV. - IT 
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whorls hemgisoineirotis. Such | of some species of detoatisi and of some herbaceous 
*_ •iBA\ V- I pifljxts, or rolled up at the edges involute or revolute), or 

Mded transversely, becoming anmpled or emrugaied, 
as in the PopOT. When the parts of a whorl are placed Plate i 


pcntiuncrons symmetty, the whorls being isomerons. Such 
a flower os that of Sedum ^g. 180) would be represented 
by the formula S^PaStj^sC^ where Sts+c indicates that 
die staminal whorl consists m two tows of five parts each 
A flower such as the male flower of the Nettle (fig. 188) 
would be ciqnesscd S^PgSt^C,. It ia also possible to indi- 
cate, in cases where members of a whorl ate absent, which 
of them are wanting ; thus, in the flower of on Orchis we 


stamens of the inner row. Glypripedinm, on the other 
hand, the formula is SjP^Sto^gC^, for here all the stamens 
of the outer row and the autenor oue of the imiar tow are 
absent, When no other mark is appended the whorls are 
supposed to be alternate} but if it is dreixed to mark the 
position of the whorls qsedal symbols are emplcyed. Thus, 
to ej^tess the superposition of one whorl upon another, a 
line is drawn between tJiem, e^., the symbol S,Pj I BtC, 
IS the formula of the flower of Ptimnlacem. To the 

mterposition of a row of parts in a whod a dot is placed 
l^en the reefficients, thus S,P,St^,C, indicates that an 
mta row of five stamens has been int^osed between 

mrredyincsis^ce. To represent adh^ons and cdheaoirs 
leads to complicated fomuUj^ but in many cases cohesion 

fVfhWl VftM MMmIm m* 0 .m ^ yv 


of Altiisk rosea (fig. 191). When the poxfs of a einde 
whorl are placed in a emde, each of them ^ 

torsion of its axis, so that ^ one of its mdes it overlaps its 
neighbour, whilst its side is overlapped in like TwaT^par 
that standing nest to the aestivation is iimfed or 
eon^tve, os in the cordia of Althaea rosea (fig: 192). 
This anangmnent is characteristic of the flowen-buds of 
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bud of Antirrhinum majus, showing the imbricate spiral 
arrangement. In this case it will be seen that the part 
marked 5 has, by a slight change in position, become 
overlapped by 1. This variety of imbricate lestivation has 
been termed cochlear. In flowers, such as those of the 
Pea 187), one of the parts, the vexillnm, is often large 
and folded over the others, giving rise to vexillary aestiva- 
tion (fig. 195), or the carina may perform a similar office 
and then the aestivation is carinal, as in the Judas-tree 
(Cercis Siliquastrum). The parts of the several verticils 
often differ in their mode of aestivation. Thus, in 
Malvaceae the corolla is contortive and the calyx valvate, 
or reduplicate; in St John’s-wort the calyx is imbricate, 
and the corolla contortive. In Convolviflaceae, while the 
corolla is twisted, and has its parts arranged in a circle, 
the calyx is imbricate, and exhibits a spiral arrangement. 
In GbuLznma the calyx is valvate, and the corolla indupli- 
cate. The circular estivation is generally associated with 
a regular calyx and corolla, while the spiral sestivations 
are connected with irregular as well as with regular forms. 

I. PnoTECTivn Obgaks. 

1. Calyx. 

The calyx is the external envelqie of the flower, and 
consists of vertidllate leaves, called sqaalsifoltola, acphylla. 
These calycine leaves are sometimes separate from each 
other, at other times they are united to a greater or less 
extent ; in the former case, the calyx is dialysepaloua or 
eleutkeroeepaloua, polysejaalous or polyphyllous, or apo- 
sqaalotts ,* in the latter, gamotqtaUnu or gamophyUoua, mono- 
tepalom or mmophyllous, or synaepalotu. The divisions 
of the calyx present usually all the characters of leaves, and 
in some cases of monstrosity they are converted into the 
ordinary leaves of the plant. Their structure consists of 
cellular tissue or parenchyma, traversed by vascular 
bundles, in the form of ribs and veins, containing spiral 
vessels, which can be unrolled, delicate woody fibres, and 
other vessels, the whole b^g enclosed in an epidermal 
covering, having stomata and often hairs on its .outer 
surface, which corresponds to the under side of the leaf. 

the great divisions of the vegetable kingdom the vena- 
tion of the calyx is similar to that of the leaves, — ^parallel 
in Monocotyl^ons, reticulated in Dicotyledons. The 
leaves of the calyx are usually entire, but occasionally they 
are cut in various ways, as in the Rose, and they are some- I 
times hooked at the margin, as in Rumex uncatus. It is 
rare to find the leaves of the calyx stalked. They are 
usually sessile leaves, in which the vaginal portion is only 
slightly developed, and frequently the laminar part is alone 
present. Sepals are generally of a more or less oral, 
elliptical, or oblong form, with their apices either blunt or 
acute. In their direction they are erect or reflexed (with 
their apices downwa^s), spreading outwards {divergent or 
patulous), or arched inwards (eonniimt). They are usually 
of a greenish colour, and arc calledyofioccousor Aei'5aecouf,* 
but sometimes they are coloured, as in the Fuchsia, 
Tropxolum, Globe-flower, and Pomegranate, and ate then 
called petaloid. Whatever be its colour, the external 
envelope of the flower most be considered as the calyx. 
The nature of the hairs on the calyx ^ves rise to terms 
similar to those already mentioned as applied to the surfaces 
of other parts of plants. The vascular bundles sometimes 
form a prominent rib, whidi iniRcatcs the middle of the 
sepal ; at other times they form scvenl ribs. The venation 
is useful as pointing out the number of leaves which con- 
stitute a g.unose]talous caljx. In a polyscpalous calyx the 
number of the parts is marked by Greek' numerals prefixed. 
Thus, a calyx which has three sepals is trisepalous; one with 
five sepals is jynfat'jiolous or pentaphyllous. The sej'als 


} occasionaUy are of different forms and sizes. In Aconite 
I one of them is shaped like a hdmet, and has been called 
galeate. In a gamosepalons calyx the sepals are united in 
various ways, sometimes very slightly, and their number is 
marked by the divisions at the apex. These divisions either 
i are simple projections in the form of acute or obtuse 
teeth; or they extend down the calyx as fissures about half- 
way, the calyx being trifid (threei^eft), qninguefid (five- 
deft), (fig. 196), &c., according to their number ; or they 
reach to near the base in the form of partitions, the calyx 
being tripartite, guaaripartite, quinquepartite, d;c. The 
union of ^e parts may be complete, and the calyx may be 
quite entire or truncate, as in some Correas, the venation 
being the chief indication of the different parts. The 
cohesion is sometimes irregular, some parts uniting to a 
greater extent than others; thus a two-lipped or labiate 
calyx is formed, which, when the upper or posterior lip is 
arched, becomes rtnyenC. The upper lip is often composed 
of three parts, which ore thus posterior or next the axis, 
while the lower has two, which are anterior. The part 
formed by the union of the sepals is called the tube of the 
calyx ; the portion where the sepals are free is the limb. 

•Occadon^y, certain parts of the sepals undergo marked 
enlargement. In the Violet the calycine segments 
{laeinice) are prolonged downwards beyond their insertions, 
and in the Indian Cress (Tropsolnm) this prolongation is 
in the form of a q>ur {calcar), formed by three sepals; in 
Ddphinium it is formed by one. When one or more sepeia 
are thus enlarged, the csdyx is calearate or spurred. In 
Pelargonium the spur from one of the sepals is adherent to 
the flower-stalk. When an epicalyx is present, as in the 
MoRow order, the flower appears to be provided with a Platr ill 
double calyx, and has been denominated ealiculate. De- 
genemtions t^e place in the calyx, so that it becomes diy*, 
scaly, and glumaceons (like the glumes of grasses), ns in the 
Rush tribe ; hairy, as in Compositm ; or a mere rim, as in Plato JN. 
some Umbelliferse and Acanthaceae, and in Madder (Rubia Plate V:i 
tinctorum, fig. 198), when it is called obsolete or margtnate. 

In IMploliena it is reduced to five scales. In Composite-, 



Fig. 197. 


Fig. 169. 


Fig. 200. 


Fic. l95^-GEm»cpsI(ra* Ste-toothul tniyx t! C- 

Ityfhnu}. 

Fic. 197.— FcsAeiy Uf treint fd-jify tIVjf'.-- ; i 

/o:iar). Tl:f caSvx to the fnls. er J l!< ll-l- !• t tJT'—. 

Fic. IMj— C«!ys of Kilder (Ai.‘fa}. oJ^eirr.: to the y l-tiS. J-« 
the fona of » na. The eelyx »• ea!>l oh^-'ete. 

Flc.IW— Ca.-!5ctB» tairx ef rojTT t/'V-stc-). it it .-.rje— 1 t' l»'. 
which fell of lefore the P'S*!* exptt !. 

Fic.Si''— r!tdJer-lil.eei!yscf the Wjct'rCh'-rry fZ-Atti' ij Iflf-,-'. .» 
to fhow t!ie irede la which It the f.-s.t wi:t - it e'i :■ -i. 

calTX I* t»T* tteat. t SI cc: eihenst. It cs*.»r?» t tft'r the f » .-l - ' 

It Ailed eccrr*etr.t. 


.rfis 

i.iv* 


DipsacaccA*, and Valerianaccaf, the calyx i» att.-i''::- 
pistil, and its limb is developed in the fonn of i-tn 
pappus (fig.lS7). This jTpj-uji is either rimi != 0 
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PI»tfVni feathet; {p&mosej. In Valeriana the superior calyx is at 
first an obsolete tim, bat as the fmit ripens it is snorni to 
conrist of hails tolled insraids, urhich expand so as to fraft 
the frnit ^e calyx sometiines falls off before the fewer 
Plate L es^and% as in Poppies, and is caducous (fig. 199) ; or along 
tvith the coroUa, as in Banancnlns, and is deciduous ; or it 
Plate XI. remains after flowering, as in Labiate, Scrophnlariacem, and 
Boia^nacese; or its base only is persisteni^ as in Datnra 
Stramonium. In Eschscholtsia and Eucalyptus the sepals 
remain united at the upper pail^ and become disarticulated 
at the base or middle, so as to come off in the form of a 
lid or funnd. Sndi a calyx is opereidate or ealppirate. 
The existence or non-existence of an arficdlation determines 
the deciduous or persistent nature of the calyx. In the 
case of Eschscholtria the axis seems to be prolonged so as 
Plate JI. to fonna sort of tube, from which the calyx separates. In 
Enmlyptus the calyx consists of leaves, the laminie or 
petioles of which are articulated like those of the Orange, 
and the separation between the parts occurs at this articu- 
lation. The rece^de hearing the cdyx is sometimes 
united to the pis^ and enlarges so as to form a part of 
fte fimt, as in the Apple, Pear, Pomegranate Gooseboriy, 
«c. to these frmts the withered calyx is seen at the apex. 
Sometimes a persistent calyx increases mnch after fiowenne, 
and encloses the fruit witoout being incotpoiated wito it, 
oecoamg acereseeni, as in various spedes of Physalis 
(fig. 200) j at othra times it remains in a withered or 
mareeucai form, as in Erica ; sometimes it becomes inflated 
or veneular, as m Sea Campion (Silene maritima). 

2. CorcUa. j 


OotoH* The corolla is the more or less coloured inner floi 
enTClope, fotmmg the whorl of leaves betnecn the cal 

in the greater number 
tocotyledons. Petals differ more from leaves than scm 
do,aud ate mnA more nearly allied to the 
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and called the unguis or date; the ujiper broader, like the 
blade of a leaf, and called the lamina or limb, Tlicsc parts 
are seen in the petals of the Wallflower (fig, 201), where e 
is the daw and / the limb. The claw is often wanting, as in 
the Crowfoot (fig. 202) and the Poppy, and the petals are Base I 
then sessile. Petals having u claw arc unguiculate. Accord- 
ing to the development of veins and the growth of 
cellular tissue, petals present varieties similar to those 
already noticed in the case of leaves. Thim the 53 
either entire or divided into lobes or teeth. These teeth • 
sometimes form a regular fringe round tlic margin, and the 
petal becomes fimbriated, as in thfc Pink ; or tannialed, as in 
Lychnis Flos-cucnli ; or crested, os in Polynia.' Sometimes 
the petal becomes pinnatifid, as in Scliixopelalum. The 
median vein is occasionally prolonged bcy*ond the 
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adhere the apices. TVhen the petals are equal as regards 
their development and siz^ the corolla is regular; when 
unequal, it is irregular, ^^en a corolla is gamopetalous, 
it usually happens that the daws are united into a tube, 
while the upper parts are either free or partially xmited, so 
as to form a common limb, the point of union of the Wo 
portions being the faux or ihroai, which often exhibits a 
distinct constriction or dilatation. The number of parts 
forming such a corolla can be determined W divisions, 
whether existing as teeth, crenations, fissures, or partitions, 
or if, as rarely happens, the corolla is entire, by the vena- 
tion. The union may be equal among the parts, or some 
may unite more than others. 

Amon^t regular polypetalous corollas may be noticed 
the rosaceotu corolla (fig. 206), in which there are five 
spreading petals, having no daws, and arranged as in the 
single Hose and Fotentilla; the caryophyllacmus cordlla,in 
which there are five petals with long narrow tapering daws, 
as in many of the Fink tribe; the alsinaceoua, where the 
daw is less narrow, and there are distinct spaces between 
the petals, as in some spedes of duckweed ; the cruciform, 
having four petals, often unguiculate, placed opposite in the 
form of a cross, as seen in tVallflower, and in other plants 
called cruciferous. Of irregular polypetalous corollas the 
most marked is the pupilionaoeous (fig. 187), in which there 
are five petals : — one superior (posterior), st, placed next to 
the axis, usually larger than the rest, called the vexillum or 
standard; two lato^, a, the ales or wings; two inferior 
(anterior), partially or completely covered by the alae, and 
often united slightly by their lower margins, so as to form 
a single ked-like piece, ear, called earina or keel, which em- 
braces the essential organs. This form of corolla is diatac- 
teristic of British Leguminous plants. Among the irregular 
polypetalous corollas might be indnded the orehideous 
(fig. 207), although it is really the perianth of a Mono- 
cotyledon. This perianth consists of three outer portions 
equivalent to the calyx, and three inner parts alternating 
with them, constituting the petals. The latter are often 
very irregular, some being sparred, others hooded, &c.; 
and there is always one, called the IcAellum or lip I, whidi 
presents a remarlmble development, and gives rise to many 
of the anomalous forms exhibited by these flowers. 
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inverted cone, and the limb becomes more expanded at the 
ape^ as in Tobacco; hgpocrateriform or salver-shopcd, 
when there is a straight tulm surmounted by a flat spreading 
limb, as in Frimula (fig. 209); tubular, having a long 
(ylindrical tube, appearing continuous with the limb, as in 
Spigelia and Convey; rotate or wheel-shaped, when the 
tube is very short, and the limb fiat and spreading, as in 
Myosotis (when the divisions of the rotate corolla are vety 
acute, as in Galium, it is sometimes called stellate or star- 
like) ; ureeolate or um-shaped, when there is scarcely any 
limb, and the tube is narrow at both ends, and expanded 
in the middle, as in Bell-heath (Erica cinerea). Some of 
these forms may become irregular in consequence of certain 
parts being more developed than others. Thus, in Yc- 
ronica, the rotate corolla has one division much smaller 
than the rest, and in Digitalis there is a slightly irregular 
campanulate corolla which some have called digitalifonn. Plate XL 
Of iciegular gamopetalous corollas there may be mentioned 
the labiate or lipped (fig. 210), having two divisions of 
the limb in the form of what are called labia or lips (the 
upper one, v, composed usually of two united petals, and the 
lower, I, of three), separated by a hiatus or gap. In such 
cases the tube varies in length, and the parts in their union 
follow the reverse order of what occurs in the calyx, where 
two sepals are united in the lower lip, and three in the 
upper. When the upper lip of a labiate corolla is much 
arched, and the lips separated by a distinct gap, it is called 
ringent (fig. 210^ The labiate corolla ch^cterizes the 
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natural order Labiatie. When the lower lip is pres*t»l 
against the upper, so as to leave only a chink or rtrir* 
between them, the corolla is said to be penonnte or 
like, as in Frogsmouth, Snapdragon, and some oilier 
Scrophulariaceat. and the projecting portion of the 
lower lip is called the palate. In sonic corolla'* tlio tw<» 
lips become hollowed out in a rtinarlmblc manner, fjs in 
Calceolaria, assuming a slip2)er-like aiipearancc. similar to 
. what occurs in the Ltbellum of some Orchids, a# _Cyi n- 
j jiedium. The citceolalc corolla of Calce Airii may i v v n- 
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Tig. 212. Fig. 218. Hg. 214. 
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or ^rvmefte), plucti are placed at different hd^ts in an 
alternate manner. In Ae flower of Ae Oat (fig. 213), 
after removing Ae onter pale or qlumtUae, Ae inner one 
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Ser, ns Ac glandular depression at Ac base of m 
perianA of Ao Fritfllaty, or on Ae petal of Kannncul^ 

Sr ™ Ae stamens of Kntace®. The honey secreted ^ 
flowers attracts insects, wMA, by conv^nng Ac Jf - 
Ae sHgma, effect fertiUmtion. VTliat have 
ever, been called nectaries, arc mere modifications of some 
part of Ae flower, especially of tbe corolla and stanw^ 
produced eitber by degeneration or outgrowth, or by rfiw- 
mination, elortm, or dedvpU^tion. Of this nature are Ae 
scales on Ao petals in Lychnis, Silenc, Cynoglossnin, and 
Rannnculns (fig. 202). Others consider Aese outgr^hs 
of Ao petal to be formed in Ae same way os Ac ligulcs ot 
Grasses. Corollas ha%”ing these scaly appendages ore some- 
times denominated appendteulale. In Cnscuta and Samolos 
the scales arc dteruate with the petals, and may represent 
altered stamens. TAc parts formerly called nectaries arc 
mere modifications of the corolla or stamens. Thus Ac 
called horn-like nectaries under Ae galcatc sepal of Aconite 
(fig. 205) are modified petals, so also arc the Ahular nectan® 
of Hellebore (fig. 203). The nectaries of McnyanAcs and 



na, arc fringes, rays, and processes, which are probabty 
ifications of stamens : and some consider Ac crown w 


Canna, 

modifications I , 

I^orcissus ns consisting of a membrane similar to that 
which unites the stamens m Pancratium. It is sometimes 
difficult to say wheAer these nectaries are to be referred 
to the corolline or to the staminalrow. The paraphyscs of 


pi is seen \dth two scaln {lodiculte or tguamce) tg, at the the Fassion-fiower, the crown of Narrissu^ and the coronet 
base, enclosing Ae essential organs of reproduction. The of Stapelia are referred sometimes to Ae one and sometimes 
of grasses are called by some flowering glumra, to the other. In general, Aey mav be said to belong to 
afale hypogynoM scales (lodicute) within them are con- that series with which Aey ore immediately connected- 
sidered as the radimenta^ perianA In IVheat (Tnticnm) Some have given names indicating Ac parts of which Aey 
there are two emp^ glumes and two flowering glumes, are modifications, hr preSsing Ac term para, using suA 
as some say. one flowermgglumeaud oncpale. -A the terms as paracordlla i^d paresfmonre. 

Oat (Avena) there ^ two empty glimes, usually three Petals are attached to Ae axis usually Ire a narrow base, 

*7 loAcnlw represenAg but occaaonally Ae base is larger than Ae limb, as m Ae 
(p«™®3) *e mle flowers are Orange flower. When Ais attachment takes place b}' on 

«rti“lotton, the petals fall off eiAer immctotdy nfta 
Irata aJ r ^in the expansion (caducol>), or after fertiSation (dccfduow). .A 

rorolla which is confennons withX^aS U not itico- 

The parts of the corolla .ti, + ti, r ^ted to it, as in Campanula and Heaths, may be persistent, 
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order that perfect seed may be prodaced. A flower may have 
a calyx and corolla, but it be imperfect if the essen- 
tial organs are not present The name of hermaphrodite or 
his&atal is given to flowers in wbicdi both these organs are 
found; that of vniaaenal or didiaom to those in which 
only one of these organs appears, — ^those hearing stamens 
only, being slaminiferons or male ; those having the pistU 
only, pts^iferom or female. But even in plants with 
hermaphrodite flowers it is rare that self-fertilization takes 
place, and this is provided against by the structure of 
the parts or by the period of ripening of the organs. 
For instance, in Fiimi^ and Linnm some flowers have 
long stamens and a pistil with a short style, the others 
having short stamens and a pistil with a long style. The 
former occur in what are called thrum-eyed Primroses, the 
latter in those called pin-eyed. Such plants are called 
dimorphic. Other plants are trimorphie, as species of 
Lythmm, and proper fertilization is only ^ected by com- 
bination of parts of equal length. In some plants the 
jtamens are perfected before the pistQ; they are called 
proterandrotte, as in Bannncnlus repens, Silene maritima, 
^Zea Mays. 1 a other plants the pistil is perfected before 
'the stamens, as in Fotentilla argentea^ Flantago major, 
Coiz Lachryma, and they ateproUrogyiums plants. Plants 
in which proterandry or proterogyny occurs are called dieho- 
gamous. When .in the same plant there are unisexual 
flowers, both male and female, the plant is said to be 
monoeeioua or monoieous, as in the Hazel and Castor-oil 
plant. This is indicated by the symbol 6 - 9 . When the 
male and female flowers of a species are found on separate 
plants, the term dioeeious or dioieoua is applied, as in 
Mercurialis and Hemp, and the symbol $ : $ is used ; 
and when a species has male, female, and heimaphrodite 
flowers on the same or different plants, as in Parietaria, it 
is polygamous, for which $ 9 9 is the symbol. 

1. Male Organs tn Phanerogams. 

The stamens (stamina) arise from the thalamus or torus 
within the petals, with which they alternate, forming one or 
more verticils or whorls, which collectively constitute the 
andrcecium, or the male organs of the plant. Their normal 
position is below the inner whorl or the pistil, and when 
they are so placed (tig. 215, e) upon the thalamus they are 
hypogynous. Sometimes they become adherent to the 
petahi, or are epipetalous, and the insertion of both is 
looked upon as similar, so that they are still hypogynous 
provided they arc independent of the calyx and the pistil 
Frequently the margins df the thalamus bearing the floral 
envelopes and stamens elongates, and the gyneecium remains 
in tho centre of the concave receptacle; thus the stamens 
as it were rise from the calyx, and they surround the 
ovary, and are perigynous; but when the ovary becomes 
completely inferior by the growing upwards and inwards of 
tho receptacle, the parts of the flower rising from its summit, 
the stamens are epigynous (fig. 216). Numerous inter- 
mediate forms occur, especially amongst Saxifragaccm, where 
ihe parts are half superior or half inferior. In the Orchis 
tribe, where the stamens become adherent to the pistil so 
ns to form a column, tho flowers are said to he gynandrous. 
Tho same is the case in Aiistolochia (fig. 217). These 
arrangements of parts are of great importance in classifica- 
tion. Tho stamens vary in number, from one to many hun- 
dreds. Like the other parts of the flower they are modified 
leaves, resembling leaves in their structure, development, and 
arrangement. They consist of cellular and vascular tissue.^. 
They appear at first in the form of cellular projections, and 
are arranged in a more or less spiral form. In their 
general aspect they have a greater resemblance to petals 
tlianto the lc.\ve5,and there is often seen a gradual transi- 
tion from petals to stamens, especially in spiral flowers, as 
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Nymphsea alba. When flowers become double by cultiva- 
tion, the stamens are converted into petals, as in the Paeony, 
Camdlia, Bose, dsc. When there is only one whorl the 
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Fio. 91S.^^etIoii of afloirerot OeranimnRcbtrttanum. c, c,eal]rx: ;i, petals; r, 
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monedelphons. 

Fig. 316^-^etlon of the flower of Anita ipitieta. Letters as In le«t fiRure. The 
petals end stnmens ere eplgynons, ettnehed to the toms d, whicli covers the 
summit of the ovaiy. The oveiy is edherent to the toms, snd has been leld 
open to show its loenlsmcnts end ]>cndnlons ovules. 

Fig. 917. — ^Essentlsl orgsns of BIrthwort (Aruto’oeAfa). Above the ovsiy i, ere 
the stamens united In a eOlnmn with the style at a, sees tube gynsndrons. On 
the summit Is the stigma above the stamens. 

stamens are usually equal in number to the sepals or 
petals, and are arranged opposite to the former, and alternate 
with the latter. The flower is then isostemonous. When 
the stamens are not equal in number to the sepals or 
petals, the flower is anisostemonous. lYhon there is moto 
than one whorl of stamens, then the parts of each suc- 
cessive whorl alternate with those of the whorl preceding 
it. The staminal row is more liable to multiplication of 
parts than the outer whorls. A flower with a single row 
of* stamens is aplostemonous. If the stamens arc double 
the sepals or petals as regards number, tho flower is 
diplostemonous ; if more than double, pofydfemonous. The 
additional rows of stamens may be developed in tho usual 
centripetal (acropetal) order, as in Bhamnacem ; or they may 
be interposed between the pre-existing ones or be placed 
outside them, t.e., develop centrifugally (basipetally), as in 
Geranium and Oxalis. When tho stamens arc neither 
equal to, nor a multiple of, the floral envelopes, but are 
less numerous, the flower is miostemonous. When the 
stamens are fewer than twenty they arc said to bo definite, 
and the flower is oligandrous; when above twenty they 
are indefinite or polyandrous, and are represented by the 
symbol m. The number of stamens is indicated by the 
Greek numerals prefixed to the term androus ; thus a 
flower with 

1 stamen is Monandrous (Ilipiiuriv, Centr.inthn<) ; 

2 stamens is Diandrous (Veronic. 1 , Calceolaria, CircKS) ; 

3 stamcn-s is Triandrons (Grawes in*, Valfriana) ; 

4 stamens is Tetnindrons (.Vlchemilla. Galium, riant.acol ; 

5 stamens is Pentondrous (Primula, Umbel'Jfeiw, Camp-mub) ; 

€ stamens is liexandrons (Tulip, Lilinm. Juncu*) ; 

7 stamens is Heptandrous (Trientelis Hors^-cIie*fnut) * 

8 stamens is Octandron.* (Heath. Fuclifia. Epilo! iiim) ; 

9 stamens is Enneandrous (Butomu*, some Laurnci-.c) : 

10 stamens is Decandrous (Saxifraga. Iiianthuv. Oxali*) ; 

12 stamens i* Dodecandron* (.\.*.anim, Acrimoaia, It* * -iit ; 

20 stamens is Icosandrous (StrsTvbfrTV, I'otiatilli, Cr-.t-'-cu*' ; 
Xnmtrous and indcilnitc stamves is PoljTindrous oa (Pt-jt-y.*. 

The simplest form of stamens is seen in (^■«'lccc<‘-.;s ^ 
plants, where cataphyllaiy leaves (the .*calcs of the C'-:.e) iii*- 
are the staminal leaves. bearing the seattcrc-i f -ver 

their under surface. The stamen u-wally of two 

parts, a contracted portion, often thri ad-lil:c- ten:>-d t.*.c 



Tb«fihp 

mat. 



settl^ Some consioer tme luamenc as TBpieaaotjmg ime 
petiole, and the anther aa hmng the folded l^na ; others 
again regard the connective as representing the lamina, the 
rest of the filament being the petiole, and the anther lobes 
as mere appendages of the lamina, ^e filament is no more 
essenful to the stamen than the petiole is to the leaf, or 
the claw to the petal. If the an&er is absent the stamen 
ia abortive, and cannot perform its fnnctions. The 
anther is developed before the filament, and when the 
latto is not produced, the anther is sea^e, or has no a tolV, 
as ia the humeta 
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happens, especially in Fapilionaccous flowers, that out of 
ton stamens nino are united bj tbmr filaments, while one 
(tiie posterior one) is free (fig. 218). When there ore three 
or more bundlcc the stamens ore iriadclphmts, as in 
Eypericnm mgyptincum, or jmtyaddpliovs, os in Luhea 
paniculata and Eidnus communis. In some cn 5 c.a, especially 
in the Mallow tribe, the stamens cohere, having ^en 
originally separate but in most other cases each btmdlc is 
produced by the branching of a single stamen. When there 
are throe stamens in a bundle uts may conceive the 
ones as of e stipnlary nature. In Lauracem there are 
perfect stamens, each having at the base of the filament 
two abortive stamena nr ef nmfnn/lfla : i 


consist of a thin epidermis, on wMch occasionally stomata to bcanalogoua 

a todle of spral TOSsds, which traverses its whole length, j Bafllesiti. OrcLMnivln™ \ ’ 

and tenmnates at the junction between the filament Si So Sc 21^ OrchidoMte, and Aristolochwcem 

matter, called poiien, wliich, when mature, is dischmged^ 
a fissure or opening of some sort. The antbcr.lo'&s am 

by the two halves of the 
tW ** corresponding to the under surface, and 

Sn w W by the midrib, the 

the cellular tissue, and thefissure of the anther 

_ . AH Bome inatances, as in Tamari* margin, which, however, is often turned 

galhca, P^Bum Harmala, and CampanuWthe base SS *bc two cai-ities which am 

muA dilated^und cuds^Sdy in “ n^w fnd nndcX.t^rV"'’^ «»«nspond with thVu^ 

the nhtath ^ ftese oases tlie base may represent to riia by a septum equivalent 

the sheath or vagina of the leaf, andmay aive off stimS^ "b”>-vosculot layer of the loaf. Others view the 
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^vo no vessris. The filament is usually, as its name 
mpo^, filiform or thread-lik^ <ylindrical, or slightly 
ta^rang towards its summit It is often, h^ver. 
«ucke^ compressed, and flattened in various wavs 
to Otoito, Mtotota, 

ira) i Mala or digliely bnadtoed at tha base, aad 
dya tot tote a pamt liie aa a»t aa ia BalLa, 
(uah^tosj^^Mte, that is, narrow below and broad 
above, as in Thahctrom. In some instances, as in Tamarix 
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soMi^ to suiyort the anther in a^ erect 
Tha StaMh 


W aaiT-iiKe, so that the ant).#... i/to-.j"',"' coveiine of the There is a double 

The filament is generallv oontmnftna *)• ^c epidermis, ami <i^ter, or raotAecnim, resembles 

other, but in some cases it is beat flifferent^nds ffic Slow*i** and projections 
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^)* - Such a filament is be^iwi ^ “i them (p. 
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generally becoming thinner toxrards the part where the 
anther opens, and there disappears entirely. The walls of 
the cells are frequently absorbed, so that when the anther 
attains matuiily the fibres are alone left, and these by their 
elasticity assist in discharging the pollen. The anther is 
developed before the filament, and is always sessile in the 
first instance, and sometimes continues so. It appears at first 
as a simple cellnlar papilla of meristem, upon which an in- 
dication of two lobes soon appears. Upon these projections 
the rudiments of the pollen-sacs are then seen, usually four 
'iu number, two on each lobe. In each a differentiation 
takes place in the layers beneath the epidermis, by which 
an outer layer of 'small-celled tissue surrounds an iimer 
-portion of large cells. Those central cells are the mother- 
cdls of the pollen, whilst the small-celled layer of tissue 
external to them becomes the endothednm, the exothecium 
being formed from the epidermal layer. 

In the yqnng state there are usually four pollen-sacs or 
cavities produced, two for each anther-lobe, and when these 
remain permanently complete,- it is a quadrilocular or 
ietrathecal anther (fig. 220). The four cavities are some- 
times placed in apposition, as in Foranthera, and Tetratheca 
juncea, and at other times two are placed above and two 
below, as in Fersea gratissima. Sometimes, however, only 
two cavities remain in the anther, 1^ union of the sacs in 
each lobe, in which case the anther is said to be bilocular 
or dithecal. Sometimes the anther has a single cavity, and 
becomes unUobular^ or tnmoihecal, or dimidiate, either by 
the disappearance of the partition between the two lobes, 
or by the abortion of one of its lobes, as in Siyphdia Iseta 
and Althsea officinalis. Occasionally there ate numerous 
cavities in the anther, as in Yiscum and Baffiesia. The 
form of the anther-lobes varies. They are generally of a 
more or less oval or elliptical form, or they may be 
globular, as in Mercutialis annua ; at other times l^ear 
or'davate, curved, flexuose, orsinuose or anfraelnote, as in 
Biyony and Gourd. According to the amount of union 
of the lobes and the unequal development of different 
parts of their surface an infinite variety of forms are pro- 
duced. That part of the anther to which the filament is 
attached, and which is generally towards the petals, is the 
iHudt, the opposite being the/oee. The division between 
the lobes is marked on the face of the anther ly a groove 
or furrow, and there is usually on the face a suture, indi- 
cating the line where the membranous coverings open to 
discharge the pollen. The suture is often toward one 
side in consequence of the valves being unequal. The 
stamens may cohere by their anthers, and become syngene- 
sious or sgnantherous, as in Composite flowers, and in 
Lobelia, Josione, Yiola, Ac. 

lie anthe^lobcs arc tmited to the connective, which may 
bo cither continuous with the filament or articulated with 
it. It consists of parenchyma, in whidi the spiral vessels 
of the filament terminate. From the connective a parti- 
tion or septum extends across each antherine loculns, 
dividing it either partially or completely. The septum 
sometimes reaches the suture When the filament is 
continuous with the connective, and is prolonged so that 
the anther-lobes appear to be united to it throughout their 
whole length, and lie in apposition to it and on both sides 
of it, the anther is said to be adnate or adherent / when 
the filament ends at the base of the anther, then the 
latter is innate or ereet. In these cases the anther is to a 
greater or less degree fixed. When, however, the attach- 
ment is very narrow, and an articulation exists, the anthers 
arc movable, and are easily* turned by the wind. This is 
well seen in what arc called versatile anthers, as in Tritonb, 
Grasses, A& (fig. 212), where the filament is attached only 
to the middle of the connective : and it may occur also in 
where it is attached to the apex, as in pendulous 


anthers. The connective may unite the anther-lobes com- 
pletely, or only partially. It is sometimes very short, 
and is reduced to a mere point, so that the lobes arc 
separate or free. At other times it is prolonged upwards 
b^ond the lobes, assuming various forms, as in AcalypLa, 
and Nerium Oleander ; or it is extended backwards and 
downwards, as in Violet (fig. 221), and Ticorea febrifuga. 

In Salvia officinalis the connective is attached to the 
filament in a horizontal manner, so as to separate the 
two anther-lobes, and then it is called distractile (fig. 222) ; 
one of the lobes only being perfect or fertile, containing 
pollen, the other imperfectly developed and sterile. In 
Stachys the connective is expanded laterally, so as to 
unite the bases of the antherine lobes, and bring them 
into a horizontal line. 

The opening of the anthers to discharge their contents Antherine 
is denominated dehiscence. This takes place cither by ^•^“■'cence. 
defts^ by hinges, or by pores. When the anther-lobes are 
erect, the deft takes place lengthwise along the line of the 
suture, constituting longitudinal dehiscence (fig. 175). At 
other times the sUt takes place in a horizontal manner, 
from the connective to the sid^ as in Alchemilla arvensis 
(fig; 223) and in Lemna ; the dehiscence is then transverse. 

TThen the anther-lobes are rendered horizontal by the 
enlargement of the connective, then what is really longi- 
tudii^ dehiscence may appear to be transverse. Li other 
cases, when the lobes are united at the base, the fissure in 
eadi of them may be continuous, and the two lobes may 
appear as one. The deft does not always proceed the 
whole length of the anther-lobe at once, but often for a time 
it extends only partially. In other instances the opening 
is confined to the base or apex, each loculament opening 
by a single pore, as in Fyrola, Tetratheca juncea, Rhododen- 
dron, Yaccinium, and Solannm (fig. 22i), where there arc 



Fig. S21. Fig. 223. Fig. 224. 
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of the pollen. .Another mc-de of dehbcecre i* eal!ei 

IV - jS 



138 


B 0 T A H T 


iBCMlODUCnVE OBOANS. 


. ^ t «.11b developed in the interior of otlier Polimi. 


itnaed. In the Berberry (Bg. 225) each lo^ op^ by a 

Jalfe on the outer side of the S 

r Uf..Bn AT\aY • in fl ftfflft of tlio liOiti r d tnbo thoro oro 

tSTench valv^or each lob% or four 
«illed a combination of traneverse and hin^ 

In Bome Gnttafetse, as Hebradendron 
Ceylon Gamboge plant), the anttrer opens by a hd separat- 
ing from the apex ; this is called cwnaw^ile deJmcence. 

K anthers cSiisce at different penoto dnnng the pro- 
cess of flowering; someiimes in the bud, “o™ 
monly when the pfatil is fuUy developed, and the flower is 
expanded. They either dehisce simidtaneonsly or in 
succession. In the latter case individual stamens may 
move in succession towards the pisffl and discharge 
their contents, as in Parnassia palustris, or &e outer or 
the inner stamens may first ddiisce, following thus a cento- 
pGtfil or centrifugal order. The anthers ate called 
or aniieae, when they dehisce by the- surface n^ to the 

centre of the flower ; they are eufiw'w, or posttetB, when | {y^'j^^jfetnSTBinnoM »tBmea» (roiir inap *nfl wv tborp oi ettb 
tba (rater sniface : when they deWace by | dmri. it,toiiof thepeiioncies (,ef™trieej' iBfibvrtc,ijiiu*«t«air* 
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the sides, as in Iris and some ^sses, they axe lateraUy 
deWscent. Sometimes, from tir^v^ me nntnre, anthem pollen- 

onumally introrse become extrorse, as m the Pasaon- These mother-cells nre either 


flower and Oxalis. 

The usual colour of anthers is yellow, bnt th^ present 
a great variety in tbis respect They are red in the Peach, 
dark pnrple in the Poppy and Tulip, orange in Esch- 
Sso. The colour and appearance of the nnthers 
often chwge after they have diaehatged their fnnetions. 

Stamens occarionnlly become sterile ly the degeneration 
ot non-devdtqiment of the anthers. Such stamens reemve 
the name of ttamittodia, or rudimentary stamens. In 
Scrojhnlaria the fiftii stamen appears in the form of a 
solo; and in many Fentstemons it is reduced to a 
filament with bain or a shrivriled membrane at the apes. 
In other cases, as in double flowers, the stamens are con- 
verted into petals ; this is also probably the case with such 
plants as Mesembiynnthemum, where there is a multiplica- 
tion of petals in several tows. Sometimes, as in Comia, 
one of ^e anther-lobes becomes abortive, and a petaloid 
appendage is prodneed. Stamens vary in length as regard 
the corolla. Some are enclosed wiuiin '&e tnbe of the 


from one another and float in tho granular 
fluid which ^ up the cavity of the pollen-sac, or arc 
not so isolated, k division takes place, by which four 
iwlla are formed in cadi, the exact mode of (livisioii 
difieringin Dicotyledons and Monocotyledons. These cells 
ate the pollen-cclls or grains. They increase in size and 
acquire a cell-wall, which becomes diSbrciitiafcd into an 
enter cnticnlar layer, or extine, and an inner layer, or 
itUitte. Then the walls of tho mothcr-ccUs are nbsorbed, 
and the pollen-grains float freely in tho fluid of the pollen* 
sacs, which gmdimlljj disappears, and the mature grains form 
a powdoiy moss wUmn tho anther. Tlicy then cither remain 
united in fours, or multiples of four, as in some Acacias, 
Pnriploca grmca, and Liga auomda, or scpanito into 
individual grains, which ly degrees become mature poUen. 
Occasionally tho membmDO of tho pollen-cell is not com- 
pletely absmbed, and traces of it ore detected in n viscous 

matter sunoun^ng the pollen-grains, as in Onagracem. 

flower, as in Cinchona, and are called indvded; o&ers ore Orchidaceous plants tho pollen-grains arc united into 
exHxUd, OP extend byond the flower, as in Littordln, mosses, or pdlinia (fig. 228), by means of viscid matter. 
Planta^, and Exostemma. Sometimes the stamens in the 
eariy state of the flower prqject beyond the petals, and in 
the progress of growth become induded, as in Geranium 
striatum. Stamena also voiy in their rdative lengths as 
respects each other. When there is more than one row or 
whorl in a flower, those on the outside are tmmfltjf ngi; 
lonj^t, as in many Secern; at other times those in the in- 
terior ate longest) as in Irahea, When the stamens nre in 
two Tow^ those opporitethe petds are usnally diorter tbnn 
^ose which alternate with the petals. It sometimes 
toppens that a single stamen is longer than all the rest. 

A definite relation, as regards number, eometimes easts 
between the long and the short stamens. Thus, in some 
flowers the stamens are didynammu, haring only four out 

of five stamens developed, and the two corresponding to i — - 
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stamens are situated. In some Orchids, ns Cypripedium, 
the pollen has its ordinary character of separate grains. 
The number of pollinia varies ; thus, in Orchis there are 
usually two, in Cattloya four, and in Lidia eight. The 
two pollinia in Orchis Morio contain each about 200 
secondaty smaller mosses. These small masses, when 
bruised, divide into grains which are united in fours. In 
Asclopindaccio the pollinia are usually united in pairs 
{fi g. 229), belonging to two contiguous autherino cavities, — 
each poUen-mnss having a canicular appendage, ending 
in a common gland, by moans of which they are attached 
to a process of the stigma. The pollinia are also provided 
with an appendicular stnminol coveting ^g. 230). 

When mature, the pollen-grain is a cellular body having 
an external covering, extine, and an iutemnl, intine. 
Fritzsche states that ho has detected, in some cases, other 
two coverings, which he calls intextine mi exintine. They 
occur between the oxtiuo and intino, and are probably 
formed by foldings of these membranes. In some aquatics, 
os Zostora marina, Zannichollia pcdunculata, Naias minor, 
& 0 ., only one covering exists, and that is said to be tlio 
intine. The oxtine is a firm membrane, which defines the 
figure of the pollen-grain, and gives colour to it It is 
either smooth, or covered with numerous projections 
(fig. 231), granules, points, minute hairs, or crested 
reticulations. The colour is generally }'ollow, and the 
surface is often covered with a viscid or oily matter. Tlie 
intine is uniform in different kinds of pollen, tliin and 
transparent and possesses great power of extension. 

Pollen-grains ^’aI}' from to of an inch or less in 
diameter. Their forms are \*arioua. The most common 
form of grain is ellipsoidal, more or less narrow at the 
extremities, which are caUed its poles, in contradistinction 
to a lino equidistant from the extremities, and wliich is 
its equator. Pollen-grains are also spherical ; cylindrical 
and curved, as in l^doscantia virgtnica; polyhedral in 
Dipsacacen and Compositio nearly triangular in Protcaceic 
and Onagracc.'D (fig. 232). The surface of the pollen-grain 
is either uniform and homogeneous, or it is marked by 






1*10. SSI.— nipo ronnvl Fallen c( nollvliocli (.I.'iAm), with its cstlne coTcred n-Rh 
Fiomlnrnt Folnl^ 

Fia.S3S— IVimmilsr ttpRcn of Erenlni; ]*tlTnn»a srlth enr rallen 

tail*, t. Frotrn JcJ. 'Dils tnho it fonacil lijr the Intiiic. which is also seen 
Ftojpctlni; at the ether anpira. 

Fto, SS3.— t:i|<e tvnndrd Fcitca cf Che ny (Crwsu). dlichaiplnp Its fot Cii thron ph 
a luhniv pprnlnp f.mnrd hy the intlae. Then: are other two i«!r.ts at which 
the tntine is seen Fn'Smdlnc. 

Flo. Silt —Male flowvr ef IV.Iltcry tl'.vittins c.‘*!cftr."ii),hwinc fewr efsir»p» 
with inraned elan'e f.iimcnis, ati.l an ahcrtlre Fi.sii ii the centre. lien IS." 

Feri^nih exF^nds the fl’smrr.ts are thrown cot with force, to as to scaucr the 
FOilen on the teiea'e Cowers in the xiriniiy. 

folds dipping in towards the centre, and formed by thin- 
nings of t he membrane. In Monocotylcdonous phints there 


is usually a single fold ; in Dicot}*lcdons, often three. 

Ttro, four, six, and oven twelve folds arc also met with. 

There are also rounded portions of the membrane or points 
of perforation or pores visible in the pollen-grain. These 
vary in number from one to fifty. In Monocotyledons, ns 
in Grasses, there is often only one, while in Dicotyledons 
they number from three upwards. IMicii numerous, these 
points are cither scattered irregularly, or in a regular 
order, frequently fonning a circle round the equatorial sur- 
face. Sometimes at the place where they exist, the outer 
membrane, in place of being thin and transparent, is 
separated in the form of a lid, thus becoming openulate, 
ns in the Passion-flower and Gourd. Grains of ])ollen 
have sometimes both folds and pores. Within the pollen- 
grain a granular semifluid matter called fovilla is contained, 
dong with some oily particles, and occasionally starch. 

The fo\illa contains small spherical grannies, sometimes 
the ■ s fr o Tro diameter, and large ellipsoidal 

or elongated cor|)usclcs, w'hich exhibit molecular movements 
under the microscope. The application of moisture affects 
very markedly the pollen-grain, causing it to swell up by 
endosmoso. If the moisture bo long applied the distension 
becomes so great as to rupture the oxtine irregularly if it is 
homogeneous, or to cause projections and final rupture at the 
folds or pores when they c.vi8t. The intino, from its dih- 
tonsibility, is not so liable to rupture ; it is often forced 
through theruptnred extino, or through theporc.s, in the fonn 
of small sac-like projections. The iuteriml membrane ulti- 
mately gives way, and allows the granular fovilla to cscajio 
(fig. 233). If the fluid is applied only to one side of the 
pollen-^rain, as w’hon the pollen is njiplicd to the pistil, the 
distension goes on more slowly, and the intino is prolonged 
outwards like a hernia, and forms an elongated tube railed 
a pollen-tube (fig. 232). This tube, at its base, is often 
covered by the ruptured extinc, and it contains in its 
interior fovilla-granulcs. The number of pollen-tubes which 
may bo produced depends on the number of pores. In 
some pollinia the number of tubes which arc funned is 
enormous. Thus, it has been calculated that two pollen- 
masses of Orchis Morio may give out 120,000 tubc.s. 

When the pollen-grains arc ripe, the anther dehisces Pollinatiooi 
(figs. 175, 223), and the pollen is shed. In order that fertiliza- 
tion may bo effected the pollen must be convoyed to the 
female organ of reproduction. This process, tenned pollinn- 
tion, is promoted in various ways, — the w’holc furm and 
structure of the flow’cr having relation to the process. In 
some plants, us Kalmia and Fcllitoiy (fig. 2.34), the mere 
elasticity of the filaments is sufficient to effect this ; in other 
plants pollination is effected by the wind, ns in Conifera.*, 
and in such cases enormous quantities of pollen arc 
produced. Tlicso plants arc anemophilous. But the com- 
mon agents for pollination are inscct.s. To allure and 
attract them to visit the flower the odoriferous secretions 
and gny colours are developed, and the ]>o.<-'ilion ami 
complicated structure of the parts of the floircr nre adapted 
to the perfect performance of the proccso. It is rare in 
hennaphrodite flowers for Fclf-fertilization to ocrur, nnd the 
various fonus of dichoganiy, dimoqihisin, and triniorphbui 
are fitted to prevent thne. 

Under the tenn disk is included e%-ciT Ftructurc 
vening I'ctween the Ftamens and the jii^til. It wui tj 
such structures that the name of wa*-. r.ppiifd 

by old authors. It pre.-ents grf.it v.irie:ii - of form, sucli 
ns a ring, scnic.i, glands, hair.-!, petaloid apj^cndcL’c*. /.r., 
and in the prugrc.'>? of gn*nth it ofKa 
cliarinc matter, thus becoming troly nect-irih Ti.e 
dbk is frequently f«>riucd by digtiicration or tran^fi rtasti- n 
of the stamin.il row. It may coi:>.:.-t of irc-e*’ **» r.'jr:g 
from the torus, alternating with the i’tan.ir.'. rz, : th-u* 
representing an abortive wht.rl ; or itj j .rt.‘ j;.ay 1-- vj j^.- 
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site to tbe utawana^ as in Orassula rnbw (fig* 1/fi)* ^ 
some fiowens, as Jatrophs Cnrcas, in ivbufii the stamens are 
not derdoped, thdr place is oc- 
cnpied Ivjr glandular bodies form- 
ing the disk. In Gesneracem 
and Orncifere the disk conusts 
of tooth-like scales at the base 
of t^ stamens (fig. 227). The 
parts compoang the disk some- 
times unite and form a glandu- 
lar ring, as in the Orange; or 
thqr form a dark-red lamina 
covering the jnstO, as in Fteonia 
Koutan (fig. 236 ) ; or a •may 
lining of the calyx tube or hol- 
low receptacle, as in the Bose ; 
or a swdling at the top of the 
Plate m ovaiy, as in Umbelmerie, in 
the disk is add to bo 
ejngynons. The enlarged torus 
covering the ovary in Nymphiea and Nelumbium may be 
regard^ as a form of i^k. 

2. Male Oiyana in OrypU^am. 

Sexual organa have not as yet been demonstrated in dll 
Ctyptoganuc plants ; but in most of them certain structures 
representing the male organs have been found. Kieso are 
term^ AnOeridia or PoUinodia (figs. 236, 260). They 
are dosed sa^ of various forms, — ^rounded, ovate, oblong, 
m^te, fiask-lii% &c., — developed from various parts 
or tte^ plants, wd composed dther of one or of many ^niu 
enclosmg amgle centralcelL Intheinterior of this orean 
«) formed of varyipg shape, con- 
t^gmtheir intenor peculiar bodies, tenaed^ntoW*. 
^^|oan*, or ph^ (fig. 337). These are in most 
cases filamentous spirally cofled cells, frequently with cifio 
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from those of other Ciyptog-ams in never being filamentous, 
but short and more or less rounded. The amount of tivist- 
ing of the anfberozoid varies ; in some Bhizocarps there are 
os many ns a dozen coik Antliciidia of this kind hove 
been demonstrated in nil vascular Cryptogams, but only in 
some ThaUogens have such structures been seen. 

Bi Characcm, however, the anthcridium, wliich is hero 
termed globule (fig. 240), has a peculiar structure, difiering 
from all other Cryptogams. It is a globular case, formed 
by eight fiat cells, of which four arc quadmugdnr and 
four are triangular ; and these arc folded at the margins 
so that the edges of contiguous plates dovetail (fig. 241). 
These are termed tUtld*. Into the cavity' of the globme 
the terminal cell of the stalk supporting it projects. From 
the centre of each shield projects on the inner surface a 
large oblong cell or mm- 
ubrium, which in turn 
bears at its apex a round- 
ish coll termed the head. 

From each head-cell six 
Bceondaiy head-cells pro- 
ject^ from each of which 
pass off fonrslondcr separ- 
ate filaments (fig. 242) 
containing anthcrozoids. 

When mature the anthcridium is ruptured, and the 
mother-cells of the anthcro7.oid escape and discharge the 
antheromids into the surrounding medium which is always 
water-— fertilimtion only being bifcctcd in water, by which 
tho anthcrozoids arc carried to the female organ. In 
some cases, however, among Thallogcns the nuUieridium 
actually penetrates into the fcmali* orunu. 

Antheridia arc pro- 
duced on various parts 
of plants. Where 
they have been found 
amongst Thsllogcns, 
they arise from defi- 
nite portions of the 
cellular thnllus. In 
tballoid Hepaticic tlicy 
may be sunk in the 
substance of the fbnl- 

luB, or they may be im- 
bedded in the upper 
B^ace of. a peltate 
®i^®^^^riBing from 
the thallus, os in Mnr- 

chantia (figs. 248,244). 

In Mosses th^ may be 

Btotedivithin the some 
whorl of leaves or peri- 
chatium ns the female 
organs, or they may be 

separate and Burround- 

^ ^9onej but 04, 

MO ieaf-beanng ItoCTcen thallus i, BcbtIdr b cn^Ulti 
Irther termiunl or MU*.»rIrco l^jn 
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IgMrthw terminal or 


tha imeiilB 
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wi'*5-uw rcc^ptacio r ceua 

^ m --JOSSSSSf*''”™- 

, proauced on thp 

I fiattened exoanainJ^!?^^^ lower surface — of a 
^ ^Q)>in dose or n^SS - t^*i protiaUue (figs. 245, 

they always arise from “Sans. In Oharaccie 

Islets. termination of one of the whorled 

found ; but ®"theridia have os yet been 

S®* “d in the Bhizo* 

2«), are produced in^ (figs- 246, 

of certain leaves of the 
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plani^ in which small cells, mierospora (fig. 249), are 
found, each consisting of an onter covering or exospare, 
and an inner or tsidospore. Within those microspores (the 
manner varying in different genera) smaller cdls are formed, 
which are the mother-cells of the antherozoids. In this 



Kg. 244. 

Vertled leetion of the dtak-Iike leeratode of Urenrott (JforcAanfia), ehoirloB 
antbetldla a, a In its snbstiincc. Ihese antheridia are dask-ihaped sacs eon- 
talnlnB phytozoaiy cells, rbejr commnnieate trith the nmer snrfaee, and 
their contents are discharged throngh it Between the antheridia there are 
air caTltles c, c, connected erlth stomata i, t. 


development of Lycopodiacese we have parts which are 
analogous to those of the stamens in Phanerogams. The 
microsporangium evidently corresponds to the pollen-sac, 
and the microspores are the equivalents of tiie pollen- 
grains, — ^the forms seen in such Gymnosperms as Cycad- 
acese being the link connecting them with the highest forms. 



ng. 245. 



Fio. 84S.— SpoTv «, of a Fern iPtrris lengifiitai sproutinc. Kiting off a root-likc 
piorr>s, r, sad a Cat ceUnlar expansion, r. called the proihallns or prothallinni. 
On this expansion antheridia and plstliudla are said to oeenr. 

Fro. SIGj— F reetiemtlon of Gah-Mosa (fycepodiu-n), sitnated in the axil of a 
Msf. 1. It consi'ts of a ease eontaiai.tr minute ccllniar bodies, which are dlt- 
charged in the (orm of powder. 

Fio. S4T.— FrnetlSeation cf a Cab-Moss (Zteopoh'un rtaratum) The branch is 
covered with minnte pciateJ leaves, f : from R proceeds a sadk beating at its 
extrcniitv two spike*,/, erasisting of inodided leaves, with frcetlilratlaa. 

Flo.S4$<— One ofthecase<separatrdfrem IhpsxiiofthcClBb-MossIeaf.apcnlng 
bp two Taise*, and di<eharginc the minute l^eopod powder (irieraspore*), 

Fto. S19 j— T he small spore of a Rhitoearp (ft’H’arfa gh!aV<r'»- riKsrortJ. The 
inner coat !• protrndrd, and the outer coat lia* t urst so as to discharge ci lisle* 
ccntalnlag s]>enr.s:osctd*. Seme of the sprrmatotolds are separate, and are 
seen colled up in a splrol form. 

Fro.SSO^— Antheridia from the prelhaRai of the Coi-mra Brake (rfe-iio;ari-a) 
<1, aa ueepeaed anthrridla-a; h, antheRilam tsrstiag at the apes, asd dls- 
eharglrg ire- eellnlrs. earh eoatainlsg a spcrmxtoxold: e. an:hrr.d.s& after 
the dl-'ChaTiro of the ccBrdes. 


3. Feiwtle Orpans in PMntrcoams. 

The pistil or fipnoteinm ocaipics the centre or axis of the 


fiower, and is snironnded by the stamens and floral enve- 
lopes when these are present. It constitutes the innermost 
whorl, and is the female organ of the plant, which after The j.tata 
flowering is changed into the fruity and contains the secd.o. 

It consists essentially of two parte, a basal portion forming 
a dbamber, the ovarp or germen, containing ovules or young 
seeds attadied to a part called the placenta, and an upper 
portion, the stigma, a cellular secreting body, which is 
dther seated on the ovaiy, and is then called setsile, as in 
the Tdip and Poppy, or is elevated on a stalk called the Plate L 
stgU, interposed between the ovary and stigma. The style 



Fig. 251. Fig. 252. Fig. 253. 

Re. SSL— Folded caipcUujr leaf of the double-ifoweflng Grenr. In place of 
fruit the plant predneet leavea. 

Fic. 352.— Vertlw aeetlon of the flower of Meadow-sweet G^tron). The pistil 
is apoeaipons, consisting of several distinct caipela e, era with ovatr, sfplc, 
end stigma. The atamens ore indeflnite, and ore Insetted Into the calpx. 

Fio. 253w— Pistil of Broom, consisting of ovaip' o, style f , and atigma t. It is 
fonned by n aingle cacpel. The tetma pistil and carpel are here synonymous. 


is not necessary for the perfection of the pistil Like the Plhta v. 
other organs, the pistil consists of one or more modified 
leaves, whic^ in this instance are called carpels. When 
a pistil consists of a single carpel it is simple or mono- 
carpeUary (fig. 253), a state usually depending on the non- 
development of other carpels. When it is composed of 
several carpels, more or less united, it is compound or 
polycarp^ry. In the first-mentioned case the tcniis 
cacpel and pistil are synonymous. Each carpel has its 
own ovary, style (when present), and stigma, and is 
fonned by n folded leaf, the upper surface of which is 
turned inwards towards the axis, and the lower outwards, 
while from its margins are developed one or more buds 
called ovules. That this is the true nature of the pistil 
may be seen by examining the flower of the doublo- 
fiowering Cherry. In it no fruit is produced, and the 
pistil consists of sessile leaves (fig. 251), the limb of cadi 
being green and folded, with a narrow prolongation 
upuTirds, os if from the midrib, and ending in a thickened 
portion. The ovary then represents the limb or lamina 
of the leaf, and is composed of cellular tissue with fibro- 
vosculor bundles, and an epidermal covering. Tlic cellular 
tissue, or parenchyma, often becomes much developed, as 
will be seen particularly when fleshy fruits arc considered. 

The onter epidermis corresponds to the lower side of the 
leaf, exhibiting stomata, and sometimes hairs ; the inner 
surface represents the upper side of the leaf, being u-ouall}' 
very delicate and pale, and forming a layer called sornttimes 
epithelium, which docs not exhibit stomata. The vascular 
bundles correspond with the veins of the leaf, and consist 
of spiral, annular, and other vessels. In Cycas the caqwls PJsuXV. 
are ordinary leaves, with ovules upon their margin. 

A pistil is usually formed by more than one catptl. T2:c 
carped may be arranged like leaves, cither at the .<axcc or 
nearly the same height in a verticil, or at tliCereiit licichL’i 
in a spiral cycle- When they remain eefcrattf and di-imct, 
thus showing at once the composition of the p:^*.:I. a* in 
Caltha. Eanunculus, Hellclorc. and Spira-a ffig. S52). tie 
term ajyyarjous is applied. Thu.®, in Crassula rel-.-r.® 

172) the pistil consl.>-ts of five vcrtidllate carj--.-!' » . 
nating with the stamens e. In the Tuliinr«.v and IIjJ aii- 
culus (fig. 254) the sejorate caq-eb are iinmirou. *• a:.'i a:»; 
arranged in a .epinvl cycle uj*on an c:'-ngat«-i axL cr 
tacle. In the Eosj/otny lie eq •.-I- ar«. 
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tVhea the frait connsts of BOTeral ro\ra of carpels, the in- 
aeniiost bavs tbefr naiigios direcfed to the centra, while 
the maTguis of the outer rotrs ate arranged on the hiu^ 
of the inner ones. When the carpels are united, as in the 
Pear, Arimtns, and Chickweed, the pislal bocoinca tpnear- 
fxm. The number of carpels in an apocarpous pfs fn, or 
tte number of separate styles in a syncarpous one, is in- 
dicated in the follotring \ray : — 

^flower with a sfopfap&Sl or I style is ironogmons. 

8 eai])^ or 3 sopamte styles fe TrinyBoas, 

4 eo^ or 4 separate styles isTofinuoni, 

5 eaip^ or 6 separate styles is Penta^Mi 

6 carpels or 6 separate sfyles n H«o^ons: 

«si:e£^;!s ssSr 

12 corpels or 12 separate sWles isDodeHJ^t*. 

«%nnla xei^ free 4rSS S « 

^.parenfly a single body, STorgan^ecdScs^r? 
eompoBHd ovarr : or tfm receives the name of 

*"5! >*“ by the 

intermediate states east such os 
ovme8,aa in the fine, where th^ySi*^ ***« 

f- and pai^i judon of styles as » 


litnpRouocTrvp. oroaj/s. 


sessilo leaves, but somcUiiiM they nro poliolnfe aa,i it. 
are elevated above the external whorls 'pIiSb . 
of the pistil may in general, hovrover, bo ' 

elongation of tho nxia^tself; in sutdi .rJav 1?.?" 
Mtpels, in place of being .Hspersed over if, arise onS w • 

Its Burnmit, arid the pisttl becomes or sZoJS 

on a stalk called a pj/nophore or themajK^^ a* ^5 
Passion-flower and Dictnnnius (iia. ITT] SomnirJ*’ 
ads is produced boj-ond tho ovarili, nnd the »S 
nrftca to », to i„ Gm„i^ {fij. isSy « 

The ovary contains the ovules Tlioeto .. , , 
tho p/acettfa. This, Mmeliincs 'caljtd ‘?h“ y^S**®* 
consists, of a inass of rellnlir tissue, throSch^iR''^ 
vessels pass to tho ovule. Tho nlacem^ fi. n r " 
the edges of fhocarpellor^'hvi/ /j^n. nr^Q\ A f 

to bo of the In 

pIoconlM on tommtio ^ fnm Ibo Si,^ “• 

If noigtal rioccnlatio.: lit mrt '"Sfe"* 




and consequently t^ntiCf but remain separate, 

Wbon ihoVaaVtoiT*^ r f«™«a to Ita> if .to 

fiaconta. 

“nrgin of the onrr lu r tsxiend niong the whole 

{fig. 256), or it mnyTcMtbflf 4 "? H*® 

When the pmtil i, comnowH^If^^ 

in other wOTd.v, is nnoOTri^f noveral Bcpamte carpels, or, 

placentas at cacJi of seforaic 

on the other hand 8yncarpouspfeli»y 

of each of the 

scqncnfly indiciitcs f|i« i of tUcso septa cen- 

that each dissepimeat 



wntre. ThomlEl*’ **•* 01 "*■ ot«t, e«. 

Iwfwh,en(l nedlaO; 

-JH^a 0ttt;7i!y,pw "“«««««> |>tacenti»,fonnert trn#Batoaiif 

of r Wta, m aiatejamrota t, «e «»«• 

"«eompeB-|^W,«n(i n,j™* o^so,are not foMea inwA. tt» 
***"> othtrl^i 2?'»' '* onn^la?** 5JJ?*r ;^*no on rtii> wslb ot Oie ciiW 

is formed]! ’ ® *'***• ®* *•* "* •»*“''!* ' 

? ^Ptnm Inminio ; that the presence 

ente xnnst ho^Sl?° V ^Ao, tmo dissepi. 

^epimerjts cactend ^ hoiizontal When tw - 

*0 the contro or, naria, the ovaiy w 



PLACENTA.] 


BOTANY 


143 


divided into cavities, edU, or loeidamenis, and it may be 
hilocular, triheular (fig. 257), qmdriloadar, guingudocvlar, 
or muUUocttlar, accowng as it is formed by two, three, 
four, five, or many caipels, each carpel corresponding to a 
single cell or loculament. In these cases the maT;^al 
meet in the axis, and unite so as to form a isingle 
central one (figs. 257, 258]), and the ovules appear in the 
central angle of the locuu, as in Canna, Lily (fig. 257). 
The number of loculaments is equal to that of the dissepi- 
menta When the carpels in asyncarpous pistil do not fold 
inwards completely so as to meet in the centre, but only 
Ijartially, so ^at the dissepiments appear as projections on 
the walls of the ovaiy, then the ovary is unUoeular (fig. 260), 
and the placentas 'are parietal, as in Viola (fig. 261). Li 


1 



Flo. SCO — Diai;irBnitnMie Metion of a qnlnqndoctdar orarjr, In which the eepta < 
pneei-d inwaids for a certain Icnqth, heating the plaeentaa and omlea e. In 
thl<i ease the ovary h nnlloenlar, and the plaeentaa are parietal Oamm, L 
Fie. 361^PlMil of mta trleolor, or Fanay. 1. Vertical aeetlon to ihow the ornles 
o, attached to the parletea Tiro rows of omlea are acen, one In front, and the 
oihrr In proflle; p, a thickened line on the walls fotmlng the plaeentai e, 
calyx; if, ovaiy; «, hooded stigma terminating the abort style. 3. Itorlzontal 
acMoa of the fame : p, placenta; o, omlea; a, antnre. 


these instances the placentas may be formed at the margin of 
the united contiguous leaves, so as to appear single, or the 
margins may not be united, each developing a placenta. 
Frequently the margins of the carpels, which fold in to the 
centre, split there into two lamella^ each of which is 
curved outwards and projects into the loculament, dilating 
at the end into a placenta. This is well seen in Cncur- 
bitacese (fig. 262), Tyrola, dsc. From this it will be seen 
that dissepiments are opposite to placentas formed by the 
union of the margins of two contiguous carpels, but 
alternate with those formed by the margins of the same 
carpel. The carpellaty leaves may fold inwards very 
slightly, or they may be applied in a valvate manner, 
merely touching at their margins, the placentas ften being 
parietal (6g. 259), and appearing as lines or thi^enings 





along the waits. C.i.«e5 occur, however, in which the 
plnccnt.'i.s arc not connected with the walls of the ovary, 
and form what i.^ caltcd a free central placenta (fis:. 2C3). 




Fig. sell— PIftn of C>ra/tfvni himtum rat 
TCttleally. o, tmllocniBr or monothccal 
omry; p, free ecntml placenta; g, omlea; 
I, Btylca. 


This is seen in many of the Caiyophyllacemand Ptimalaccx 
(figs. 264, 265). In Caiyoph}’llaceai, however, while the 
placenta is free in the centre, there arc often traces found 
at the base of the ovary of the remains of septa, ns if 
rupture had taken place, and, in rare instances, ovules arc 
found on the margins of the carpels. But in Frimulaccse, 
Slyrsinaceae, and Santalace!e,no vestiges of seiJta or marginal 
O'^es can be perceived at an^' period of growth; the 
placenta is always free, 
and rises in the centre of 
the ovary, and the part 
uncovered by ovules gra- 
dually extends into the 
style. Free central pla- 
centation, therefore, has 
been accounted for in two 
ways ; either by suppos- 
ing that the placentas in 
the eady state were 
formed on the margins 
of carpellary leaves, and 
that in the progress of 
development ^ese leaves 
separated from them, 

leavinir the nlacentas and "nic eamc rat horizontally, and the 

, halves separated so as to show the Interior 

ovules free in the centre ; of tho eavlty of the ovaiy o, with the free 
or by supposing that the pl^eentap, covered with omlcs g. 

placentas are notmaiy tnaZ but axile formations, produced by 
an elongation of tho axis, the ovules being lateral buds, and 
the carpels verticillate leaves, united together around the 
axis. The first of these views would apply well to Caryo- 
phyllaceti^ the second to Frimulaccai. The latter case has 
also been explained, on the marginal hypothesis, by con- 
sidering the placentas as formed from the carpels by a pro- 
cess of chorisis, and united together in tho centre. 

Some consider the axile view of placcntation as applic- 
able to all cases, the axis in some instances remaining free 
and independent, at other times sending prolongations along 
the margins of the carpellary leaves, and thus forming tlio 
margind placentas. Occasionally, divisions take place in 
ovaries which are not formed by the edges of contiguous 
carpels. These are called spuribiucfwxe/nmcnfe. They are 
often horizontal, and are then called phrc^mala, as in 
Cathartocarpus Fistula, where they consist of transverse 
eellnlar prolongations from the walls of the ovary, onh 
developed after fertilization, and therefore more proper!} 
noticed under fruit. At other times they arc vertical, as in 
Datura, where the ovary, in place of being two-ccUed, be- 
comes four-celled ; in Craciferm, where the prolongation 
of the placentas forms areplum or partition ; in Astragalus 
and Th&spcsia, where the dorsal suture is folded inward.s : 
in Oxytropis, where the ventral suture is folded inwards ; 
and in Diplophractum, where the inner margin of the 
carpels is indexed. In Cucurbitaccm divisions are fonned 
in the ovary apparently by peculiar projections inwardi- 
j from cun'cd parietal placentas. In some ca>;cs horizontal 
I dissepiments are supposed to be formed by the union of 
t carpels situated at diSicrent heights, so that the b3.«c of one 
I becomes united to the apex of another. In such ca-scs the 
' divisions are true dissepiments formed by carjicllaty leave.’’. 
The anomalous divisions in the ovary of the Pomegtanate 
have been thus explained. 

The ovary is usually of a more or l^s spherical or airwd 
form, sometimes smooth and uniform on it.’’ .curfacc, at other 
times hairy and grooved. The grooves usually ir.dicr:t*,’ the- 
divisions between the carpels, and corrtsjHir.d to the 
ment-. The dorsal suture may be niarkrd by a flirht j re- 
jection, or bya supcrficml groove. ’When the ov:.rv' i - rituat''-! 
on the centre of the rcc-.i-t.'sclc, free frosi the <.th»r wLor!». 
so that its base is .above the iii.*i.rt!nn of the s:3rc»:.*,it u 
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tvperior, os 
TSTjentbe 
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in Lychnis, Primtilfl, and | oU 

W ^ tlLZr united : when B^tate,^th^^^5ternate l^c 


Saxifnigaces, tnero are ^ _ manv styles, ine siyie « stuu w 

term Mf-inferior is applied to the ovary, whilst Jie flo ZuUtpartife, when the union of two, three, or 

l^hOrlft 7— _ I * . ■ .V ««Miwr aI^ava fino flTlAV fn llllA 


(fig. 2G7). . Bis hence^edapre^^. « rSSS;7o^^ ^ Ja^P^ Curcas has a. mrcaCe 

not merdy of the midrib but of wcular . - j forked style and the ovary of Emblica officinalis has 

- ^ Sr^ Se^ 2 Sh“f wMch^vided twice in a bifurcate 

thus a dichotomous division. The 


tissue of the carpel, and»when care^y^ i. 4 . 1 . « «« 
to be traversed by a narrow Auol, in whidi there are some 
loose prmecting cells, a continuation of the plawnta, con- 

... .r * « 4««ama wniAn Anns in 


19 rCUUjr aVA JtUlKUMAWVtt* 

rapid growth of the dorsal aide of the ovary, the style 
becomes lateral (fig. 266) ; this may so inor^ that the 
style appears to arise from near the base, u in the Straw* 
berry, or from the base, as in Chtyspbalanus Icaco, when 
it is banlai. In all these cases the style still indi* 
cates the organic apes of the ovary, althoui^ it may not be 
the apparent apex. TThen in a compound pistil &e style 


the poUeu. In some cases the ovary passes insensibly into 
the style, as in Di^talis, in other instances there is a Hate U 
TnarVnil transition from one to the other. 53ie may 
remain perstsUni, or it may fall off after fertilization is 
ar^mplished, and thus he deeidaous. 

The ttiffma is the termination of the conducting tisraemieitlgBi 
of the style, and is usually in direct communication with 

' ■ most instances, be 


of each carpel is thus displaced, it appears as if the ovary the placenta. It may, therefore, in most instances, be 
were depressed in the centre^ and the s^le rising from the contidered as the placental portion of the Aipal, prolonged 


depression in the midst of the caipels seems to come from upwar^. In ‘Armaria, and some other plants, tins coniiep' 
the torus. Such a style is ffjfnobasie, and is well seen m tion with the placenta cannot be traced. The stigma consi^ 
Boraginaceffi and Orhnaceas. The form of the style is ’ »•-»— i-* j - — — j 

usuaUy cylindrical, more or less filiform and simple; some* 
times it is moved on one tide, at other times it is fiat, 
thick, angiuor, compressed, and even petaloid, as in Iris 
and Canna. In Goodeniocere it ends in a cnplike expan- 
sion, enclosing the stigma. It may he smooth and covered 
with glands and hairs. These hairs occationaUy aid in the 
application of the pollen to the stigma, and are called 
mleeting hairs, as in Goldfnssia, in Campanida, where 
they appear double and retiaclale, and also in Aster and 
other Compositm. These hairs, daring the upward develop- 
ment of the style, come into contact with the already 
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of loose cellular tisane, and secretes a viscid matter wlu<^ 
detains the pollen and causes it to protrude tubes. This 
secreting portion is, strictly speaking, the true stigma, but 
the name is generally appked to (dl the divisions of the 
style on which the stigmatic apparatus is situated. ' The 
stigma alternates with the dissepiments of a syncaipous 
pii^, or, in other words, cotresponds with the back of the 
loculameiits ; but in some cases it would nppear that half 
the stigma of one caxpd. unites with half t^t of the oon- 
tigoouB carpel, and tims the stigma is opposite the dissepi- 
ments, that is, alternates with the locnlamente, as in me 
Boppy. H' the stigma is viewed as essentially a predon^ 
tion of the placent^ then there is no neceBBary^alteraation 
between it and the placents, both being formed by the 
mar^ns of carpellaiy leaves, which in the one case are 
ovnliferoos, in ^ other stigmatiferous. There is often a 
notch on one tide of a stigma (as in some Boaaces), 
indicating apparently that it is a double organ like the 
placenta.^ To the division of a componnd stigma the terms 
bifid, as in l^biats^ Ckmpositee, irijtd, as in Polemonium, 
are apphed, according to the number of the divisions, 
v^en the divitions are large, ftey are called lobes, and 
flattened like bands, lamdlce ; so that stigmas may 
be Wobate, iriteftare, hOamdlar, irPamellar, Ssc. 

t nas already been stated that the diyitions of the 
™a^ the number of carpels which are united 
nnS.if'* ^ ^ln®l«efid or five-deft stigma indicates five 

althou^ the other parte ate 

nnft Ik as well as in Scrophnlariacem - 

and Acanthace®, the two-lobed 



. ■ Uie ndlstlai; pcltatt! 


era. 


Scrophnlaiiace® 
i ""*'*wueu OF bilamdlor stigma 
tile cBBfl of ovary. Sometimes, however, as in 

divide, xt stlgote of, a single carpd may 

called L “ many instances what is 

Sa. S S'*” ^ ttxe division of the 

BtiSa Jd .and Cornpositm there is a bifid 

“ *e ovary. This, however, 
ovary of^ nn« suhaequent abortion in the 

, either on one side of the style, vn*- 
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lateral, as in Asimina, or on both sides, bilateral, as in 
Flantago. Occasionally, as in Tasmannia, it is prolonged 
along the inner surface of the style. In Ms it is situated 
on a cleft on the back of the pet^oid divisions of the style 
(fig. 268). Some stigmata, as those of the Mimulus, 
present sensitive fiattened laminse, which dose when 
touched. The stigma presents various forms. It may be 
globular, as in Aliiabilis Jalapa ; orbicular, as in Arbutus 
Andrachne ; umbrdla-like, as in Sarracenia, where, how- 
ever, the proper stigmatic surface is beneath the angles of 
the large expansion of the apex of the style; ovoid, 
as in Fuchsia; hemispherical; polyhedral; ranting, as in 

) I. the Poppy (fig. 269), where the true stigmatic rays are 
attached to a sort of peltate or shidd-like body, whidi 
may represeot depressed or fiattened styles; cueullate, 
i.e., covered ly a hood, in Calabar Bean, where it is situ- 
ated on the apex of a dedinate style, bearded (hairy) on 
its concave surface The lobes of a stigma may be fiat 
and pointed, as in Mimulus and Bignonia, fleshy and 
blunt, smooth or granular, or they may be feathery, as in 
many Grasses (fig. 213). In Orchi^ceaa the stigma is 
situated on the anterior surface of the column formed by 
the union of the styles and filaments,— the point where it 
occurs being called gynwu. In Asdepiadacesa the stigmas 
are united to the face of the anthers, and along with them 
form a solid mass (fig. 229). 

u-_ Transformations of the pistil are of frequent ocenr- 
nnce, and depend generally on abortion of a certain 
* number of carpels, and on ac^esions of various kinds. In 
the apocarpous pistils of Aconite, Nigella, Larkspur, and 
Fseony, we find on the same plant pistils composed of two, 
three, four, five, and six carpels. In some of the 
Brambles, all the carpds except one have been observed 
to disappear, thus making the fruit resemble that of 
the Plum. In the case of Leguminous plants there is 
usually only a single carpd, although the flower is 
pentamerous; this state has been traced to abortion of car- 
pels, and the view is confirmed by finding plants in the same 
natural order with more than one carpeL Pistils of a succu- 
lent nature, such as those of the Sloe and Bird-cheny, some- 
times assume the form of a pod, like that of the Pea. Occa- 
sionally stamens are changed into carpels, and at other times 
the carpels are transformed into stamens, and bear pollen. 

1 ovale. The ovule is the body attached to the placenta, and 
destined to become the seed. Ovules are most usually 
produced on the margins of the carpellary leaves, but are 
also formed over the whole surface of the leaf, as in 
Cupressus. Li other instances they rise from the floral 
itself, either os terminal buds, os in Polygonacese and 
Piperaceai, or as lateral buds, os in Piimnlaceae and 
Compositie. The ovule is usually contained in an ovary, 
and all plants in which the ovule is so enclosed are termed 
anpiospermotts ; but in Coniferse and Cycadacea: it is 
generally considered as having no proper ovarian covering, 
and is called naked, these orders being denominated 
sjKrmotts The gymnospermal view is not adopted by all 
botanists, some maintaining that there is a true ovarian 

no XV. coveting In Cycas the altered leaf, upon the margin of i 
which the ovule is produced, and the peltate scales, from 
which they are pendulous in Zainta, are regarded by all 
botanists as carpellary leaves But in the Conifcra> great 
discussion has arisen regarding the moTi>hology of parts in 
many genera ; some considering the scales at the base of the 
scaly bracts of the cone as a placental process growing from 
the bract, which is thus a carpellary leaf opened out and 
Ireating a sessile ovule, the whole cone representing a 
single flower ; while others, again, regard the scale as an 
ovular integument, and the ovule » being destitute of 
ovjw}’, the outer scales being bracts, and the rone therefore 
iHung an inflorescence. The carpellary leavts are sometimes 


united in such a way as to leave an opening at the apex 
of the pistil, so that the ovules are exposed or scininnde, 
as ill Mignonette. In Leontice thalictroides (Blue Cohosh), 
species of Ophiopogon, Peliosanthes, and Statcria, the 
ovary ruptures immediately after flowering, and the ovules 
are exposed; and in species of Cuphea the placenta 
ultimately bursts through the ovary and corolla, and becomes 
erect, bearing the eiq)osed ovules. The ovule is attached 
to the placenta either directly, when it is called eefsile, or 
by means of a prolongation called a fttnieitlvs, vmhilieal 
ewd, or podospemi (fig. 270a, /). This cord sometimes 
becomes much elon^ted after fertilization. The part by 
which the ovule is attached to the placenta or cord is its 
hose or hUum, the opposite extremity being its apex. Thu 
latter is frequently turned round in such a way os to 
approach the base. The ovule is sometimes embedded in 
the placenta, as in Hydnora. 



Fig. 270. Kg. 270a. Fig. 271. Fig. 272. 

Fio. 2T0j— Tonns onilo of Celandine (Chtttdontum laiviu) before its enrerinps 
are developed. It eonslits of the nncleusn. which at this ttap) of |tru«th Is 
naked. The base of the nndens. where the nonilahing vessels enter, is niari.nl rA. 
This point is ealled the chalaza. 

Fig. STtoj— The ovnie of Poljrgonnn. with its nneiens n. eorercil bjr the innrr 
eoat t, or the seenndine. and the enter coat p. or the pcimliie. Uic opcnlri; in 
the seenndine, end, is called the endostome, that in the prinilnc, nr. is the exo- 
itome. The point of the nnelena is seen projcetlnc at the focaacn. The cn J 
b]r which the ovnie Is attached to the jdacenta is marked/. 

Fro.sn.;~Otthotropons or orthotropal ovnie of Polj’mnnm.showlnf* thocnlbr>o- 
sac s, in the nneiens n, the different evniar eoverinRs, Die base of the nccleut vi 
chalaxa cA, and the apex of the ovnie with its fonunen in. 

Fig. SiS.— Vcitleal scetlon of the ovnie of the Anstrlan Pine (Pma oBifriaoi). 
sbowint; the nndens a, consistinR of delicate ccllttisr tls>tte coauialnc det*> 
in its snbstaaec an embryo-sac 6. formed before imprcRnatlon by the cnalr*- 
cenee of avettical scries of a fcweeils. The mieropyie mis veer nidr, ami 
threntth it the polIcn-RTalns come into contact with the snmelt of the nceiin>. 
into the tnbstanee of which they ecnil their tabes. 


The ovule appears at first as a small cellular projection 
from tbc placenta. The cells multiply until they assume 
a more or less enlarged ovate form, constituting what has 
been called the nudeus (fig. 270, n), or central cellular 
moss of the ovule. The nucleus may remain naked, and 
alone form the ovule, ns in Balanophomccae, Santalacc.'v, 
&a; but in most plants it becomes surrounded by certain 
coverings or integuments during its development. Ibese 
appear first in the form of celli^ rings at the base of the 
nucleus, which gradually spread over its surface. In some 
cases only one covering is formed, cspcciidly among.-t 
gamopetalons Dicotyledons, as in Composite?, Camjiami- 
kcesc, also in Walnut, && But usually bc-cides the single 
covering (fig. 270a, s) another is developed subsequently 
(fig. 270a, p), which gradually extends over that fir-’t 
formed, and mtimatcly covers it completely, except nt the 
apex. There are thus two integuments to the nuclcu-s an 

' ? -If 1 . *•_. « • • « 



m 


BOTANY 


iKEPBODWCnVE onOAKI!. 


uf ike oucnqijle depends on Ike development of tlie nndoua, 
es 'treU as on the thickness of tkeintegoments. Where the 
integoment is very tibdck and Ike nndens small, the 
micropyle isa long cand, as in Eippuris; but more nsoally 
the nnclens is la^e, and the integuments reduced to a 
fev layers of c^, and in this case the micropylo is 

^TKia nvitfilama a14-am ««« 4'^a «\viAMiAeia 


of growth so as to be prepared for the devdopment of 
the embryo in its interior. A single cell of the nucleus 
near its centra enlarges gready undl it forma a hoiUow 
cavi^ surrounded by the smaller cdls of the nucleus. 
This cavity is the embryo^ae (fig. 274, »), nud the 
protoplasmic contents have been termed the amnios. Th fs 
embryos increases in size, gradually supplanting the 
surrounding cellular tissue of the uudens until it remains 
Buronnded only by a thin layer of it; or it may actually 
extend at the apex bqrond it, as in Phaseolns and Alsine 
me^ ; or it may pass into the micropyle, as in Santalum. 
In Gymnospmms it usually remains deep in the nucleus 
am^urremaded a thick mass of cdlular tisauo (fig. 272). 

In Veronica, Eajkiasia, and many LaWatai the neck rf 
the esnbry^c becomes dongated and swollen, and from 
It are d^doped certain vermiform or filamentous append- 
ages, wMch are probably connected with the nutrition of 
^ ”»<«» than one emhiyosac is 

tbS^ gyjnaospennous plants, os 

^ “ Cruraferm, la thcjfistleto 

“ doubtful whether in this 
^ sewral o^ have not coalesced. UsuaUy odv one 
becomra fully devdoped. When the embiro-saSs 

endosperm a not fonned until after frrtiS;™ i . 

absorbed, or nefbo H^®®tly afterwards 

DVDuioftTutnnRnB ^ . ywMsaes or growth in 


noted sqaratdy. vausb. that tbqr must bo 

more cdb *^^p«meSwM 

beeu termed e<H7nMcle(ffie,273)^ ®®®*tofoTOwhatba 



the upper part of the central cell at the boitoiu of the ned^ 
a small portion is scpatutccl — ^the canal cell. It is from a 
portion of tbo central cell that, after fortiHsatiop, the 
embryo is formed. Those parts all have great pbysiolo^cal 
importance in connection with fcrtilirntion. In angimspcipis 
from the protoifiasmic mass at tho apex of the emb^'o-rae 
by free cell formation two (rarely one) elongated ovoid cells 
arc produced. ®icsc ate the germinal reticles (%. 274). 
In some angioi^crins os Crocus, ^Inize, Ac., tho resides 
placed side by side are Imtli cQunlly clongat^ ; to a con- 
ddcrable extent their lower ends are rounded, and there 
it is tliat the nudeus is found Tie upper end prajccts 
into the micropyle, and is marked by dfetinct slnm longi- 
tudinally. This portion has liecn distinguished ns the 
filiform apjHxratus. From the germinal vesicles after 
impregnation the cmhryo is formed, only one reside 
derdojnng. This filiform o]>paratus is considered as cor- 
responding to the canal cell formed from the coipuscnla in 
gymnospe^, and it seems to serve for conducting tho 
impregnating influence to the lower part of the central cd) 
In most nngiospcims the germinal varicles are placed 
obuqudy over cadi othcr—^nc attached to the apex of tlic 
M^ ibe other lower down, and there is no filifoim npparaiua 
Of these two vesicles tho lower one alone fttrms an cmbiyo, 
the uppr one iierforming the same function as the filiform 
apparatus of other autposiietms, and tho canal cell of 
pmnosnenns. point where the integuments are united 

i? called the c/mfonr (fig. 278, 

(• coloured, is of a denser texture than tho 

» traversed by fibro-vascular 
' I?*'* s frwn the placenta to nourish the ovule. 
bftSfn « dcvcloisid that tbo point of union 

clmlaza) is at tho 
«ad tho micropvlo is at the 
is^SSfW "S' a short funiculus, tho ovule 

Of This form is well 

C to tlS line drawn from tlie 

W W w a passes along the axis of the ovule. 

upon^itsdL so integuments, is curved 

d2te?v approaches tbo hflum, 

(%276HWh?S “ ^”^&f^ropal or campglofropous 
ing the ©f onthe two sides of the line bisect- 

tb^ are equal, Can^ ^ ancqual, or camptotropal when 

Cruciferm,lnd CbrroD^Ihl^"® r™ liCguminosm, 

of the concavity «TPOsitc faces 

outwardly no indication J***® ovules coalesce, ond 

tioa, and tho ovule is Iceotropal, or 
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an^osperms. In this ovule the apes with the micropyle is 
turned towards the point of attachment of the funiculus to 
the placenta, the chalaza being situated at the opposite es- 
tremity ; and the funiculus, which runs along the side usually 
next the placenta, coalesces with the ovule and constitutes the 
' raphe (r), whidi often forms a ridge. The anatropal ovule 
arises from the placenta as a straight or only sli^liy curved 
cellular process, and as it grows, gradually becomes inverted, 
curving from the point of origin of the integuments. As 
the first integument (secundine) grows round it, the amount 
of inversion increases, and the funiculus becomes adherent 
to the side of the nudens. Then if a primine be formed 
it covers all the free part of the ovule, but does not form 
on the side to which the raphe is adherent. Some anatropal 
ovules, however, seem to be formed in a different manner, 
the nucleus arising as a lateral bud from the apex of the 
funiculus, as in some Compositse. These may be taken 
as the three types of ovule in the vegetable kingdom; but 
there arc various intermediate forms, such as semi-anatr<q>al, 
ampMtropal, and heterotropal (transverse) ovules, where the 
funiculus is only, as it were, partially attached along one 
side, becoming free in the middle. 

The position of the ovule relative to the ovary varies. 
When there is a single ovule, with its avia vertical, it 
may be attached to the placeuta at the base of the ovary 
{Jmsal pUuentcC), and it is then ered, as in Folygonacese 
and Composite ; or it may be inserted a little above the 
base, on a parietal placenta, with its apex upwards, and 
then is ascending, os in Farietaria. It may hang from an 
npicilar placenta at the summit of the ovary, its apex being 
directed downwards, and is inverted or pendulous, os in 
Hippuris vulgaris; or from a parietal placenta near the 
summit, and then is suspended, as in Daphne Mezereum, 
I XIII. Fol}*galaccm, and Euphorbiacere. Sometimes a long funi- 
culus arises from a basal placeuta, reaches the summit of the 
ovary, and there bending over suspends the ovule, as in 
Armeria (Sea-pink) ; at other times thehilum appears to be 
in the middle, and the ovule becomes horizontal, peltate, 
or peritropous. 'When there are two ovules in the same 
cell, they may be cither collateral, that is, placed side by 
side (fig. 257), or the one may be erect and the other 
inverted, as in some species of Spiraea and iEsculus ; or they 
may bo placed one above anotW, each directed similarly, 
as is the case in ovaries containing a moderate or definite 
number of ovules. Thus, in the ovary of Leguminous 
])lants (fig. 256), the ovules o, are attadied to the extended 
marginal placenta, one above the other, forming usually 
two parallel rows correspon^ng to ca(^ margin of the carpel 
lYhcn the ovules are definite {i,e., are uniform, and can be 
counted), it is usual to find their attachment so constant 
as to afford good characters for classification. 'When the 
ovules are very numerous (indefinite), while at the same 
time the placenta is not mudi developed, their position 
exhibits great variation, some being directed upwards, 
others downwards, others transversely ; and their form is 
altered by pressure into various polyhedral shapes. In 
such cases it frequently happens that some of the ovules 
are arrested in their development and become abortive. ' 

The homology of the ovule is by no means the same in 
all plants. In such cases as Folygonum and Fiperacese, it 
represents the termination of the floral axis, and therefore 
is of the nature of a caulomc. Again, in such plants as 
Frimulacca) and Compositae, it is produced bterally upon 
the axis, and therefore represents a leaf, the intc^iiicnts 
representing the lamina, and the funiculns the petiole, — ^the 
nucleus being an outgrowth from them. In some instances 
of malformation a tmnsfonnation into these parts actually 
takes place. In cases where they arc produced on the 
margin of the carpcllary leaves (thcusnal mode), the ovules 
represent lobes of a leaf, and in some cases of monstrosity. 


os in Delphinium elatum, they appear os lobes of tbs 
carpellaty leaf, whilst in Cnpressus they are evidently 
outgrowths of the leaf. Further, the ovules in Orchidacem 
must be considered as mere tiichomes, as they have no 
fibro-vascular bundles, and are developed from superficial 
cells of the placenta. 

“When the pistil has reached a certain stage in growth it FertUiza 
becomes ready for fertilization. Follination having been tlo&> 
effected, and the pollen-grain having reached the stigma in 
angiosperms,the summit of the nucleus in gymnosperms, it is 
detained there, and the viscid secretion from the glands of 
the stigma in the former case, and the moisture from the 
ovule in the latter, induce the protrusion of the intinc as 
a pollen-tube through the pores or points of perforation of 
the grain, many or few tubes being formed according to 
the number of pores. The pollen-tube or tubes pass down 
the canal (fig. 279), through the conducting tissue of the 
style when present, and readi the interior of the ovary 
in angiosperms, and then pass to the micropylo of the 
ovule, one pollen-tube going to each ovule. Sometimes the 
micropyle lies dose to the base of the style, and then the 
pollen-tube enters it at once, but frequently it bos to pass 



Fig. 279. 

Flo. 9T9j— ritUI and Mllcn of roIjrgODBin 1 Mipna, /tic. « itb p^!>cn-i:n!r.< r 
adherent to It. acndlnc rabes tp down the condnctini; ils-ne of the etjrle tt ft 
the orei 7 o containing the onile irlth ita covennn cad cintial cclinfsr n •.«] 
or nneicns n, eontalnlni; n rndlmeatair entbryo-ne rc; In wbleli nltlract-ly the 
embryo Is dcrelopcd. The bass of the orule attadied to the yliccntii Is n:ir:.i.it 
by the diidan cA. 8. rolicn-crain p, sepanted. irlth Folka-tobe tp. 

Fic. SSO^Vcdleal section of the omfe of the Scotch Fir (/Vnut / yln/tr u) In Stay 
ol the eceoed year, shonini; the mlartxA embryo-rse I, fell of cndc^mcl 
cells, and pollca-tnbes c, pcnctretlng the snmmit of the nncicns after the p-''cn 
hss entered the huge inleropyle of the ornlc. 

some distance into the ovary, being guided in its direc- 
tion by various contrivances, as hairs, grooves. Ac. In 
gymnosperms the pollen-grain resting on the apex of the 
nucleus sends out its pollen-tubes, which at once ponctratc 

0 . 1 --. -I..— /fism OCA I Tf« wYsAVh 
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the fnut^ frequently incotpoiated erith. whieli'ate other parts 
of the fio\ 7 er, os receptacle calyx, &e. Ja gymnosperms 
the poUen-tn^s, bavuig penetrated a certain dbtance doom 
the tissue of the nudeos, are nsnally arrested in growth for 
ft longer or shorter period, sometimes nearly a year. 
Subsequently growth recommences; the tube advances to 


V^ai4wy timmv** *v 

month of the canal of tiie corpuscle. It either descends 
the canal or remains attached at the moutL The fovilla is 
transmitted to the central cdl, and fertilization is complete, 
the central cell giving rise to (he embryo. In angio- 
speims usually only one embryonal vesi^ is fertilized, 
and one embryo is produced— monoemiryoay ; but in some 
plants where many embryonal vesides are formed, as in 
Citrus and ScabioA seve^ of them may be fertilized, and 
thus many embryos pradaced->ji>ofj«in2^o»y. tTsnally, 
however, only one develops, so as to capable of ger- 
mioation or growth. In gymnosperms it is very com- 
mon to have potyembryony, although produced in a dif- 
erent way, for ea(^ central cdl of a corpuscle may produce 
four embryos, aud as the central cdl of more thni) one 
corpuscle may be fertilized a great many embryos may be 
formed. They do not^ however, all come to matnriiy. 

4. Female Orgaas cf Fhaaerogatns after FertiUaaiim, 
a.— file 

After fertflization varions changes take place in the 
I«rts of the flower. Those more immediatdy concerned in 
ttc pro<^, the anther and stigma, ramdly wither and 
decay, while the filaments and s^le often remain for some 
toe; the floral envelopes become dry, the petals falL and 
the sopols are either deciduous, or remaiu persistent in an 
altered form; the ovaiy becomes enlarged, fotming the 

“® devdoped as the con- 
tai^ the embryo-plosO. The term fmU is ^tly 

mtwior. Bat it often indndes other parts of the flower 
such M fte bia^ and floral envdiq>es.^au8 the fruit of 
^ ffittd and Oak consists of the ovary and bracts and 

^ of the Knauppl^ oS 


with the walls of the cell, and the placenta' appears to be 
parietal. In tiie Oak and Hazel, an ovary with three c^s^ 
and two ovnlea in each, changes into a one-celled fruit 
witii one seed. In the Ooco-nut, a trilocnlar and tiiavular 
ovary is changed into a one-cdled, one^eeded fruit. This 
abortion may depend on the pressure caused by tiie 
development of certain ovnles, or it may proceed from non- 
fertilization of all the ovnles and consequent non-enlarge- 
ment of the carpels. Again,'by the growth of plaountn, 
or the folding inwards of parts of the carpels, divisions 
occur in tiie fruit which did not exist in &e ovary. In 
Fretrea zanzibarica, a one-celled ovaiy is cluuiged into a ' 
fonrmelled fruit by tiie extensiou of tiie placenta. In 
Gathartocaipus Fistula a one ceDed ovaiy is ob ong e d into 
a fimit, havbg each of its seeds in a separate’ cell, in 
consequence of spurions dissepiments (phragmata) being 
produced in a horizontal mauner, from the iwwM* wall of 
the ovary. In Ionian, by the folding inwards of the 
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produced. Thus, thwHS ^ 

Pino-Applea When 

common to find that the ovarvS.^««j I “ 

maturity j but in the wL to 

fruit, the non-devdSiment ofe? ’ Hantains, and Bread- 

hot and nature of th^Si^f ^ “tub! 

of caniols, and the «Sent T ^ 

inwards. The Ann».^. wmcb their edges are folded 

not always Tenmin^ermanSSaefi^J^ fte ov^ do 

are observed to take niac* changes 

mctcMcd size of the MgarXX 

mg. but also in its intwKt^LS ^ 

ppcssion, additional fonnatioS^fSo®'^ ““P- 
I^bnh, re the Ash /fia ogi?’ " enlargement of parfe 
each containing an o^]o StadJd^”^ “JJs. 


Kv™ *5“ « aesooBT. me , « 

WKSortas wo ioeC p, Trta> Q,e emlnro. 

Sd 1,?® TP®? ® five^jeUed ovary becomes a ten- 
S ^ tte folding inwards of the 

Grape, Guava. Tomotn™ fraction. In the Goosebeny, 
fn pulp fc^ed lanJ ^^egmnate, the seeds nestle 
Orange, W rmlw placentas. In the 

by suceulent^i b ^ 

partitioned lin^^f produced from the inner 

roceptade becoines suc^C®*^ Strawbeny the 

convBxsuifaoe (Se - carpels on its 
tom or disk Jh fq . Rose there is a fleshy hollow 

(fig. 165). ®®*P,®*«o“i*«ct>ncavesuifece 

the seeds and become snw^i^ round 

roceptacle becomes sneeS^LT^^ (% 160) 

The pistil, in {*« nimnW ^ocloses an inflorescence, 
folded lea^ with oy iiW «1®^ °fate, consists of a carpel or 
turewaibe found fte W l same struc 

^bc 5®«®spondTth?ovules. 

or «pfror7(% *1^® layers, theextemal, 

dennisoftheleaf • thereTd«"®®P®*^^® to the lower epi- 
the parenchyine of theILf representing 

«»> rouivalent to the nanJ- roteinal, or endomiy, 
epithelium of the ovarv opr^ernus of the leaf, or m 
■^*®®® %er8 are well seen in such 
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a fruit as the Peach or Hum, ^here they are separable one 
from the other ; in them the epicarp forms vhat is commonly 
called the skin ; the mesocarp, much developed, forms the 
flesh or pulp, and hence has sometimes been cidled tareocarp; 
while the endocarp, hardened 1^ the production of woody 
cells, forms the stone at putamen, immediatdy covering the 
kernel of the seed. The pulpy matter found in the interior 
of fruits, such as the Gooseberry, Grape, and Cathartocarpus 
Pistula, is formed from the placentas, and must not he con- 
founded with the sarcocarp. In some fruits, as in the Nut, 
the three layers become blended together, and are indistin- 
gui^hle. In Bladder Senna (Colutea arborescens) the 
pericarp retains its leaf-like appearance, hut in most cases 
it becomes altered both in consistence and in colour. Thus 
in the Date the epicarp is the outer brownish skin, the 
pulpy matter is the mesocarp or sarcocarp, and the thin 
papery-like lining is the endocarp covering the hard seed. 
In the hledlat the endocarp becomes of a stony hardwnaa . 
In the ^elon the epicarp and endocarp are very thin, while 
the mesocarp forms the bulk of the fruit, differing in texture 
and taste in its external and internal parts, ^e rind of 
the Orange consists of epicarp and mesocarp, while the 
endocarp forms partitions in the interior, filled with pulpy 
cells. The part of the pericarp attached to the peduncle 
is called its hose, and the point where the style or stigma 
existed is the apex. This latter is not always the apparent 
apex, as in the case of the ovary j it may he lateral or 
even basQar. The style sometimes remains in a har danaii 
form, rendering the fruit apieulate; at other times it falls 
off, leaving only traces of its existence. The presence of 
the style or stigma serves to diatingiiiah certain single- 
seeded pericarps from seeds. 

Wlicn the fruit is mature and the contained seeds ripe, 
the carpels usually give way dther at the ventral or dorsal 
suture or at both, and so allow the seeds to escape. The 
fruit in this case is ddiiscent. But some fruits are 
indehiscait, falling to the ground entire, and the seeds 
eventually reaching the soil by their decay. "BydAUcence the 
pericarp becomes divided into different pieces, or valves, 
the fruit being vnivalvular, bivalvtdar, or mvltivalvular, 
& 0 ., accorefing as there arc one, two, or many valves. 
The splitting may extend the whole length of the fruit, or 
it may he only partial, the valves forming teeth at the apex 
of the fruit, and the dehiscence being apidlar, as in 
Caryophyllaccse (fig. 283). Sometimes the valves are 
detached only at certain points, and thus dehiscence takes 
place by pores at the apex, as in Poppy (fig. 269), or at 
the base, as in Campanula. Indehiscent fruits are cither 
dry, as the Nut, or fieshy, as the Cherry and Apple. They 
may be formed of one or several carpels. In the former 
case they usually contain only a single seed, which may 
b*‘comc so incorporated with the pericarp as to appear to 
be naked. Sudi fruits arc called jNeKcfo^enROus or false- 
seeded, and arc exemplified in the grain of Wheat. In 
such cases the presence of the style or stigma determines 
their true nature. 

Dehiscent fruits, when composed of single carpels, may 
open by the ventral suture only, as in the P.'cony, Hellebore, 
Aquilegia (fig. 300), aud Caltha; by the dorsal suture 
only, as in ilagnohns and some Protcacca^ or by both 
together, as in the Per. (fig. 256) and Bean ; in these cases 
the dehiscence is called siituraL When composed of several 
united carpels, two types of dehiscence may be recognized 
— a longitudinal type and a transverse type. In the 
longitudinal tyjH! the sci'aration may take 'place by the 
dbsepiments throughout their length, so that the fruit is 
resolved into its original carpels, and cadi v.ilve ivill be 
a cari^il, as in Bhododendron, Colchicnm, d:c. This 
dehiscence, in consequence of taking place through the 
kundla! of the septum, is called septieidal (figs. 2S4, 2S5). 
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The valves may separate from their commissure, or central 
line of union, carrying the placentas with them, or they 
may leave the latter in the centre, so as to form with the 



Pie. 983j>-Seed-Tessel or capsule of Campion (Zpelknb), openlni; br ten teeth at 
the apes. The placenta Is free central. The calyx Is seen sntronndlDi; the 
teed-rcssel, bnt not adherant. 

Fio. S84.— Ftiilt or capsnle of Meadow Saffran (CbbAinim auttunnab), dchlsdni; 
Iv three valTcs in a septleldal manner. The frnlt Is thns resolred Into lu 
three component eaipcls, with their styles and rtlpnasL 
Pto. 28S.— Diagram to lllnatrate the septleldal dehlsecnre In a pentidoeular 
capsule. The loenlamcnts I correspond to the number of the eatpels. which 
separate by sidlttlng through the septa s. 

Flo. SSG^Tbo seed vessel (capsule) of the Flnwer-de-Luee (/rfi). opening In a 
toenllcldal manner. The three valves bear the srpta in the centre, ard tti« 
opening takes place through the back of the locnlaments. Each valve is foimnl 
by the halves of contigaons carpels. 

Fio. S87d— Diagram to ninstrate locnilcldal dehl<ccacc. The locnlaments I, spill 
at the back, and the valves separate, bearing the septa s on their centres. 

Fto. SSSr— Diagram to lllnstratc scptifragal dehiscence. In which the debiseeaee 
takes place through the back of the loealamcnts I, and the valves separate from 
the septa s. which are left attached to the placentas in the centre. 

axis a column of a cylindrical, conical, or .prismatic shape, 
which is termed the columella. The union between the 
edges of the carpels may be persistent, and they may 
dehisce by the dorsal suture, or through the back of the 
locnlaments, as in the Lily and Iris (figs. 286, 287). In 
these cases each valve consists of a half of each of two 
contiguous carpels. The placentas either remain united to 
the axis, or they separate from it, being attached to the septa 
on the valves. This dehiscence is loculiddal. When the 
outer walls of the carpels break off from the septa, leaving 
them attached to the columella, the dehiscence is said to be 
septifragal (fig. 288), and where, os in Linum catharticum 
and Calluna, the splitting takes place first of all in n 
septicidal manner, the fruit is described as sqAiddnUy 
scptifragal ; w'hilc in other cases, as in Thom Apple (D.-itum 
Stramonium), where the splitting is at first loculicidal, the 
dehiscence is loeulteidallg s^ptij'ragaU In all those forms 
the separation of the valves takes place either from above 
downwards or from below upwards. But when the splitting 
ntilv fiTtpniis for a short distance, then dehi.'^c^nce take-' 
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dcUsTcnce. In Saxifmga a splitting for a ^ort 
of tlic ventral sutnres of the carpds takes place, w a 
eingle largo apical pore is formed. In Oaiyopliyllace® 
{fig. 253) numerous small velvular splittings ^occur, forming 
teeth at the apex, and a single apical orifieeis form^ In 
the fmit of Crucifer®, as 'WoMower, there is a form of 
longilmUnol dehiscence (fig. 289) in which the vidves 
separate from the base of the fruit, leaving a central rgw««, 
or frame, which is a phragma formed- by a prolon^tion 
from the parietal placentas on opposite sides of the frmt, 
extending between the ventral sntures of the carpels. In 
Onhidace® (fig. 290) the pericarp, when rip^ sep^tos 
into tliiec valves, in a locnlicidal manner, but the midribs 
of the carp^, to which tho placentas are attached, remsin 
adherent to the axis both at the apex and base, and form 
three arches, bearing the seeds, after the valves have fallen. 
In fruits with a free central placenta it is Bometimea 
difficult to tell whether tho dabiseence is septicidol or 
loeuitcidal, inasmuch os there are no dissepiments, and the 
placentas and seeds form a colnmn in the ama Their 
number, as well ns alternation or opposition, as compared 
with the sepals, will aid in determining whether the i^ves 
arc the entire carpellaty leaves, as in sepriddal dehiscence, 
or only half carpels united, as in loenlundol dehiscence. 
The other typo of dehiscence is transverse tho dehiscence 
in this case being called eireHiuscitsSe. la tl& dehiscence 
the upper part of the united caipels falls off in the form 
of a lid or operculum, as iii Anagallia and in Henbane 
(ilyos^-amus) (fig. 291), and hence the fruit is often 
denominated oper&ifate. In such MBfamcos we may either 
suppose that the fruit or seed-vessel is formed by a number 
of articulated leaves like those of the Orange the division 
taking place where tholamin® join the petioles, or that the 
receptnde is prolonged in tho forii of a hollow cup, and 
the lid represents leaves united to it by articnlation. i 
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prolongation of it^ called a airpc^hare or ^doca^, whi^ 

Lite So two (fig. 292) and spends Aem; hence the 
nme ermoearp is applied to this frmt, which di^es into , 
two suspended meiicaipa The general ’to sehisoearp is 
applied to all dry fruits, which break up into two or mote 
ontseeded iudehiscent merioarpa, as, in Hedysanun (% 

293). In Qeramaee® the axis is prolonged beyond the 
carp^ forming a carpophore, to which the styles arc 
attached, and the pericarps separate from bdow upwards, 
b^ore dehiscing by their ventral suture (fig. 152). Carpels 
which separate one from another in this manner are called 
eoed. They are well seen in Buphorbiace®, where there ore PlstsSiu 
usually three su^ carpd^ and the frnit is designated^- 7- 
tricoccouB. In many of th^ as Huta crepitans, the coed 
separate with great force and eLssticity, the cells h^g odled 
dtsiilim. In many Leguminous plants, sudi as Ornitbopus, 
Hedysarum (fig 293), Entada, Coronilla, and the Ghim-arabic 
p fawt (Acada aralnca), the frnit becomes a schizociu^ by the 
formation of transverse prxtitionsfrom the folding in (ff the 
of the pericarp, and distinct separations toldng place at 
these part-Hi ous by what has been termed e<diddli^. In 
Cathartocarpus Fistnla the sehieocatp exhibits no evident 
depressions externally. Some look upon- these pods as ' 
fomed by pinnate leaves folded, and the divisions as 
indicating the points where the different pairs of pinna ai-e 
united. 

Fruits may be formed by one flower, or they mt^ be the 
product of several flowers combined. In the former case 
they ore either apoeaijms, of one mature carpel or of several 
separate free caipds; or tyncarpout, of several caipels, 
more or less completely united. These different l^ds of 
fruits may be indddueni or dehiteeaL TSHben the fruit is 
composed of the ovaries of several flowers united, it is usual 
to find the bracts and floral envelopes also joined with 
them, so as to form one mass ) hence such fruits are called 
muUipky eonflvavl, or anikocarpoKt. The ti«rm ample is 
perhaps properly applied to fruits whidi are formed by the 
ovary of a single flower, whether they axe composed of one 
or several carpels, and whether these carpds are separate or 
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Simple fruits are either dry or succulent, — ^the pericarp, 
in the former instance, remaining more or less foli^ous in 
its structure, and sometimes being incorporated uith the 
seed, vrhile it is in the latter thick and fleshy or pulpy. 
a of The achaeniuni is a dry tmilocular monospermons inde- 
hiscent fruit, the pericarp of TThich is dosmy applied to 
the seed, but separable from it. It may be solitary, 
forming a single fruit, as in the Dock (flg. 294), and in the 
IV. Cashew, where it is* supported on a flesby peduncle ; or 
aggregate, as in Banuncdus (figs. 254, 295), where several 
achsenia are placed on a common elevated receptacle. In 
the Stmwbeny the achsenia (fig. 154) are aggregated 
on a convex succulent receptade. In the Bose they are 
supported on a concave receptade (fig. 155), and in the Fig 
the succulent receptacle completely endoses the achenes 
(fig. 150). In Dorstenia (fig. 163) the achenes are situated 
on a flat or slightly concave receptacle. In the Bose the 
aggregate achsenia witb their covering are sometimes col- 
lectively called eynarrhodum. It will thus be remarked 
that what in common language are called the seeds of the 
Strawberry, Bose, and Fig, are in reality catpds, which are 
distinguished from seeds by the presence of styles and 
stigmas. The styles occasionally remain attached to the 
achsenia, in the form of feathery appendages, as in Clematis, 
and they are called caudate. In Compositse, the fniit^ 
elX. which is sometimes called eypsela, is an achseninm (fig. 
197), to which the pappose or obsolete calyx remains ad- 
herent. Such is also the nature of the fruit in Dipsacacese. 
When the pericarp is thin, and appears like a bladder 
surrounding the seed, the achsenium is termed a utride, 
as in Amamntaccse. When the pericarp is extended in 
the form of a winged appendage, a samara or samaroid 
achemium is produced, as in the Ash (fig. 281), Common 
Sj'camore (fig. 296), and Hirsea. In these cases there are 
usually two achtcuia united, one of which, however, os in 
Fraxinus oxyphylla (fig. 281), may be abortive. The wing 
is either dorsal, that is, it is a prolongation from the median 
vein (fig. 296, or it is marginal, that is, formed by the 
lateral veins, lx surrounds ^e fruit longitudinally in the 
Elm. Wlien the pericarp becomes so incorporated with the 
seed as to be inseparable from it, as in grains of Wheat, 
Maize, Oats (fig. 297), and other Grasses, then the name 
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rjc. SJi --Ouypp's c- f Inete-frcded praln of Oats (^rmn). The ftult sed seed 
ate lncrTrora!i.'<l. The pvtieani e bean the stT'es aad FIsnias, and caeJoses 
the seed f, with «• a'l-n-icn, or rerispettn, a, aad Its ciahira. eeas>t:ns of the 
rotf.edon r. the pemaiole t. aad the root r. 

Fio. Calyx and fralt ef Coa-.lrer (SyriyM to-), cat Tertleany. Ttie fralt Is 

divided hy the foMlac cf the evaty Jato four s'nste-'ceded rcnloTS or arhs-aia. 
tworf wMch ate seen la the f ;ure,aed the style appears to arise frera the base 
cf the ciTCl*. 

Fto.Sf?.— newer of rcar.fl ru’pt-r), cne cf the Cr*heaifcnc, cot 

TerllcaSy, shnvlne the frcit /. ccspe<td tf two rleelr-«cedcd carpels cr 
aeheccx calted, so as to fen a cte&oeaip. The pcrdalcas seed' are seca la 
the carpels cr trcitrarps. Tli* two s*t1c« are S'ca at the apex of the ftalh wia 
their dilated ha«'« fe meil hy an ep'^yr-u' di«k. Tl.c pc'.ats (ap'relnt cf the 
pwta!« y> B”c tarart lawrids The calyx iche la adhenat to the f raSh asd the 
l.aih cf the calyx Is often ph«slctc. 

taryopsts is given. There are some fnut.<t which consL«t of 
two or more nrhmnia, although orieinally the carp-.-ls were 
united into n syncarpous pistil. a« in Lsbiatm and 
Bopacinacc.'e (fig. 29P). To this form of .<cbi:ccarpic fniit, • 
ate 111. as well ns to that of Trop.\'olum and Mallow, the name 


careerulus is given. The eremoearp, or the fruit of 
CmbellifersB (figs. 292 and 299), is composed of two achamia Plate VTi. 
united by a commissure to a carpophore, from which they 
are suspended at maturity. It is sometimes denominate 
diaekeenium, from the union of two achamia, which in this 
instance receive the name of mericarps or hemicarps. 

The nut or glans is a dry oncmellcd indehiscent fruit 
with a hardened pericarp, surrounded by bracts at the base, 
and, when mature, containing only one seed. In the young 
state the ovaiy contains two or more ovules, hut only one 
comes to maturity. It is illustrated by the fruits of the 
Hazel and Chestnut, which arc covered by leafy bracts, in 
theJorm of a husk, and by the Acorn, in which the bracts 
and receptacle form a cupula or cup (fig. 147). The parts 
of the pericarp of the nut are united so as to appear one. 

In common language the term nnt is very vaguely applied 
both to fruit and seeds. 

The drupe is a succulent usually monospcrmal and 
unilocular indehiscent fruit, witb a pericarp casil 3 * distin- 
guishable into epicarp, mesocarp, and endocarp. Tliis term 
is applied to such fruits as the Cheny (fig. 282), Pcacb, Plate XII. 
Plum, Apricot, Mango, Walnut, Nutmeg, and Date. The 
endocarp is usually hard, forming the stone (puiamen) of 
the fruit, which encloses* the kernel or seed, ^ic mesocarp 
is genendly pulpy and sncculent, so as to be truly a sarca 
carp, as in the Peach, but it is sometimes of a tough tex- 
ture, as in the Almond, and at other times is more or less 
fibrous, as in the Coco-nut. In the Almond there arc oftcr 
two ovules formed, only one of which comes to perfection. 

In the Walnut, prolongations from the endocarp, which is 
of two layers, extend into the substance of the seed, and 
give rise to its characteristic convolntcd lobate appearance. 

This fruit has been sometimes called iryma. In the Bn.«p- 
beny and Bmmble several drupes or drupels arc aggmgatctl 
so os to constitute an etaerio. 

TUbefollide is a dry monocaipclhiTy unilocular polyspcrmal 
(many-seeded) fruit, dehiscing by the ventral suture. It 
is rare to meet with a solitary follicle forming the fruit. 

There arc usually several aggregated together, either in a 
circular manner on a shortened receptacle, as in Hcllclmre, 

Aconite, Delphinium, Aquilegia (figs. 300, 301) Cra«.<iu]accn; 

(fig. 172), Butomus, and Asclepiadaccm ; or in a .spiral 
manner on an elongated receptacle, as in ^fagnolia, 

Banksia, and Liriodendron. Occasionally, follicles dehisce 
by the dorsal suture, as in Magnolia grandiflora and 
Banksia. 

The legume or pod is a dry monocarpellary unilocular jioly- 
speimal fruit, dehiscing both by the ventral and the dorsal V 
suture. It characterises Leguminous plant«, a.s the Bean 
and Pea (fig. 256). In the Bladder-senna it retains its 
leaf-like appearance, and forms an inflated legume. In 
some Legnminosie, as Aradiis, Catbartocarpus rfrtula, 
and the Tamarind, the fruit most be considered a legume, 
altfaongb it does not dehisce. The first of these phant-; ]>ro- 
dttces its fruit underground, and is c.Tlkd c.Trth-nut ; the 
second has a partitioned legume and is schizocarpic ; and 
both the second and third have pulpy matter .enrroundim: 
the seeds. Some legumes are scluzocaridc 1 -y the 
of constrictions externally. Such a form L- the l»r.;r- it.-r 
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innea, formed l^tho jdacentaB. The name is usually givra 
tQ such fruits as the Gooseberry (fig. 302) and Currant, in 
\rhi(di the mraty is inferior, and the placentas ore parietal, 
the seeds being nltimately detached from the placenta, and 





Fig. 302. 



Fig. 801. 

Fra SOO^Follleleof COlwnUne (Aguitifia vulgartii, eomlatineof apoljepcnnil 
eirpel, opeiUns br tlio ventrd mitara. 

Fio. WliF-AiMeiupow fniitof Colomblna (i4«iiff<9/a«ii;Mrm>cooiiaaaffof Sve 
Mpirtte mBtnn ctiipAla, with atylc* and atlimaa. 

Fio. 3ISj—Fniit of tho OoOMhenr (fitUi <^otiulaHa), cut vetfleall;, ahowlns the 
acedi attaeM to parietal idaecBtaa, and Imnencd In pidpjr matter, which la 
famed paxfb from tho endoeatp and portly iNm tho Mta of the aeed. Tho 
frattfamnedabaoea. 

Fm. tos,— Section of tho fmlt of tho Apple U‘gnu J/aluA conaialinB of a Sealur 
emifnspar^fomMbrtta calyx and dltt, and Sro cayitlea In the eentre 
wlthaeeda. The fruit la called a pemo. 

lying loose in the pulp. Others have applied it also to 
those in which the ovary is superior, as in the Grape, 
Potato, and Ardisia, and the placentas are central or free 
contraL Tho latter are frequently separated under the 
name vm (grape). In general, the name of haeeate or 
famed 18 apph^ to an pulpy fruits. In tho Pomegranate 
tiicre IS a peculiar baccate iaany*celled inferior fruit, having 
a tough rind, enclosing two rows of carpds placed one above 
the other. The seeds are immersed in pulp, and are 
uttaAed iTOgularly to the parietes, base, and centre of the 
locuh. The frmt Im been called halaugla, and tho touA 
nnd IS ^ed malwonvm. In the Baobab there is a 
multiloo^ synrarpous fruit, in which the seeds ore 

rmmetsed m pulp, to which the name amphuarea is 
given. . ^ 

another indebiscont syncarpous 
Gourf, Son 

to » is formed of three 

Sftw St f ® “Jj* « “Porior; the rind is thick 
w » and there are three 

a panetal placentas, either surrounding 

TOpSior!^^^ *® ®®^y* “ ”0* 

svStfSS"” given to such indohisceut 

Shaddock, in 

latA tiiA end mesocarp form a separable rind 


inner surface of which a^eiAw^®**®^ ^eptocloon the 
doearp micht be ®‘*P®lS; In this view the 


imllAd the true pericarp) is of a stony hardness, while tho 
outer succulrat covering is open at tho summit Tho stones ■ 
of the Sfedlar are oall^ pyrem; some apply the term 
nuetdonwm to tlio Micdlar. Taking this view of tho pome 
it may be sa^ to resemble in a manner the fruit of tho 
Bose, tho cynarrhodum producing achoncs, and the pome 
closed folHcles. 

The name capsule is applied generally to aQ dry syn- Plate X. 
carpous fruits, which dehisce by valves of whatever kind. . 
It may &us unilocular or mnltilocular, monospermous^^®^^^* 
or polyspermous. The true valvular capsule is observed 
in Col^cum (fig. 284b Lily, and Iris (fig. 286). Thoporose 
eapnile is seen in the Poppy (fig. 269), Antirrhinum miyus^ Plato i. 
and Campanula persicifolia. In Campanula the pores 
occur at the base of the capsule, and it has been designated 
a diplate^. When the capsnlc opens by a lid, or by 
circumscuBile dehiscence, it is called a pyxidium, os in 
Anagallis orvensu, Henbane (fig. 291), and Monkey pot 
(Lecythis). The capsulo assumes a screw-l&e form in 
Helictores, and a star-like or stellato form in TlliMum 
anisatum. In certain instances cells of the 


separate from each other, and open with elasticity to 
scatter the seeds. This kind of capsulo is met with in the 
Sandbox troo (Huta crepitans), and other Euphorbiacem, Plate xni. 
where the cocri, containing each a single seed, burst asunder ' 

witii force ; and in Geraniacem, where tho cocci, each con- ^ 
taining, when mature, usually one seed, sepamte from tho 
carpophore, become curved upwards by tbeir adherent 
styles, and open by tho ventral suture (fig. 162). In the 
former case tho fnut collectively has bean called rtymo. 
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is called siliqua (fig. 304) ; Trhen broad and short, it is 
called silicula (figs. 305, 306). It occurs in Cmciferoos 
plants, as Wallflower, Cabbage, and Cress. In Glaucium and 
9 IL Eschscholtzia (Fapayeraceous plants) the fruit is siliquse- 
form, the dissepiment or replum being of a spongy nature, 
and it has been termed a eeratium. Li its normal state a 
siliqua is supposed to consist of four caipds, but two of these 
are abortire. There are four bundles of vessels in it, one 
corresponding to eadi valve which may be called valvular 
or pericarpial, and others running along the edge called 
placental. The rcplum consists of two lamellae. It some- 
times exhibits perforations, becoming fenestrate. Barely 
its central portion is absorbed, so that the fruit becomes 
one-celled. It may become lomcntaeeoue, as in Baphanns 
and Sea-kale, and it may be reduced, as in Woad ^atis), 
to a monospermal condition. 

It sometimes happens that the ovaries of two flowers 
unite so as to form a double fruit. This may be seen in 
many species of Honeysuckle. But the fruits which are 
now to be considered consist usually of the floral envelopes, 
as well as the ovaries of several flowers united into one, and 
are called multiple, confluent, or polygynoeeial. The term 
anthocarpous has ^o been applied as indicating that the 
floral envelopes as well as the carpels ore concerned in the 
formation of the fruit. 

The sorosis is a succulent multiple fruit formed by 
the confluence of a spike of flowers, as in the fruit of the 
toXiv. Fine-apple (fig. 307), the Bread-fruit, and Jadc-fmit 
Sometimes a fruit of this kind resembles that formed by a 
single flower, and a superficial obsen’er mi^t have some 
difiGiculty in marking the difference. 

The syeonus is an anthocarpous fruit, in ^>’10(^1 the recep- 
tacle completely encloses uumerous flowers and becomes suc- 
culent. The fig (fig. 150) is of this nature, and what are 
called its seeds are the aimaenia of the numerous flowers 
scattered over the succulent hollowed receptacle. In 
Dorstenia (fig. 163) the axis is less deeply hollowed, and 
of a harder texture, the fruit exhibiting often very 
anomalous forms. 

The strohilus, or cone, is a fruit-bearing spike, more or less 
elongated, covered with scales (fig. 134), each of which 
represents a separate flower, and has often two seeds at its 
base, the scales being considered as bracts and the seeds 
naked, and no true ovary present with its style or stigma. 
This fruit is seen in the cones of Firs, Spruces, Larches, 
and Cedars, which have received the name of Coniferae, or I 
cone-bearers, on this account. Cone-like fruit is also seen * 
in some Cycadacem. The scales of the strobilus are some- 
times thick and closely united, so as to form a more or 
less angular and ronnded mass, as in the ClP^^^ J while 
in the Juniper they become fleshy, and are so incorporated 
as to form a globular fruit like a berry. The dry fruit of 
the Cypress, and the succulent fruit of the Juniper, have 
received the name of yalbulta. The fruit of the Yew 
(Taxus baccata) is regained as a cone reduced to a single 
naked seed, covered by succulent scales, which unite to 
form a scarlet fleshy envelope. In the Hop the fruit is 
called also a strobilus, but in it the scales are thin and 
membranous, and the seeds arc not naked but arc contained 
ill pericarps. 

The same causes which produce alterations in the other 
parts of the flower give rise to anomalous appearances in 
the fruit. The carjicls, in place of bearing seeds, arc some- 
times changed into leaves, with lobes at their margins. 
Leaves arc sometimes produced from the upper part of the 
fruit, which is then ^Icd fron-liparous. In the genus 
Citrus, to which the Orange and Lemon belong, it is very 
common to meet with a separation of the carpels, so as to 
produce what arc c.vllcd hemed oranges and flngcrvd 
citrons. In this c::sc a si'nc.arpous fruit has a tendency tol 
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become apocarpous. In the Orange we occasionally find 
a supernumerary row of carpels produced, giving rise to the 
appearance of small and imperfect oranges enclosed within 
the original one. The Navel Orange of Pernambuco is of 
this nature. It sometimes happens that, by the union of 
flowers, double fruits are produced. Occasionally a double 
fruit is produced, not by the incorporation of two flowers, 
but by abnormal development of a second carpel in the 
flower. 

Arraxcisixxt of Fbuits. 

I. I^Ionogynoecial fruits, formed b}' the gjuacium of one fiower. 

1. (^psnlaiy fruits. — Dty, dehiscent, formed by one or more 

camels ; when by more then one, coherent. 

a. ^lonocaipeUar}'. — ^LegUme; Follicle. 

b. Polyca^elloiT. — Capsule; lyxidium: Siliqua; Silicula; 

Ccratium; Diplotegia; Itegma. 

2. Aggregate fruits. — Folycarpicllary ; carpels always distinct. 

a. Indehiscent. — Eticrio; Strawbeny; CynatThodum. 

b. Dehiscent. — Follicles (Columbine). 

3. Schizocaipic fruits — ^Diy, breaking up into onc-ccllcd inde- 

hiscent portions. 

a. hfonocatpellaiy. — Lomentnm. 

b. Polycarpellaiy. — Cremocarp; Carccrulns; Samara (Acer). 

4. Achienial fruits. — Dry, indehiscent, one or few-seeded, not 

breaking up. Aebrenium; Caryopsis; Utricle; Samsm 
(Elm); Cypsela; Gians. 

5. Baccate iniite. — ^Indehiscent ; seeds in ^Ip- Dacca ; Uvn ; 

Hesperidium ; Pepo ; Amphisarca ; Balausti. 

C. Dnmaceous fruits.— indehiscent, succulent, cndccarp in- 
durated, usually stony. Drupe ; Tryma ; Pome ; hucu- 
lanium. 

II. Polygynmciol fruits, formed by the gynoecia of several 

flowers. 

1. Succulent. — Sorosis; Syconus; Gulbulus. 

2. Dry. — Strobilus; Cone. 

b. — 27ie Seed. 

'When the ovule arrives at maturity it constitutes the seed. The ceod 
whichis contained in a seed-vessel in the plants called anyio- 
spermous; while in gymnospermomplantt, such as Cuniferm 
and Qycadacese, it is naked, or, in other words, has no true 
pericarp. It sometimes happens in angiosperms, that the 
seed-vessel is raptured at an earl}* period of growth, so that 
the seeds become more or less exposed during their de- 
velopment ; this oecurs in Mignonette, where the capsule 
opens at the apex, and in Cuphea platycciitm, whero the 
placenta bursts through the ovary and floral envelopes, 
and appears as an erect process bearing the young sccd.B. 

After impregnation the ovule is greatly changed, in con- 
nection with the formation of the embrya In the cmLryo- 
sac of most angiosperms there is a development of cellular 
tissue, enveloping, when not previously absorbed, the auti^ 
podal cells, and more or less filling the embryo sac. In 
gymnosperms, as already mentioned, the endosperni is 
formed preparatory to fertilization. The gcnuinjl vesicle 
in angiosperms, the central cell of the corpuscle in crypto- 
gams, enlarges and divides, forming the embryo. The em- 
bryo-sac enlarges greatly, displacing gradually the riuclcu.*, 
wliich may eventually form merely a thin layer around 
the sac, or it may coniplctely disappear. The integuments 
also become much altered, and frequently appendaerf are 
developed from them. 

The general integument 
tpermoderm. In it are r 
membrane, called the episj 
internal membrane, called 
however is often incoqio; 
seiiarablc from it The 
the priminc and secundin 
05 occasionally hapjHms. 
endopkura. of a combicat' 
nucleus (fometimes temn 
sac. or of one of thts* 
sccundiRc remains dLs'.inc 
been c.'Jlcd a .— .'svr-«rr; 
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• 5 ’.r. ''t-'T, it JiV Tc-rcivcd the* name of fircafperm or 
t».*- t'n'i. Th>' ettun* of tlie testa ilqicnds upon that of 
‘ ■ rji, Wlirn the |»eric.wi» is dehiscent then the 

u.:i^ of a stmnsaiid tough ohniacter; hntirhen 


I -rjrirji, 




Hr SOe, 

r 5 ..* -—r • 't'J cf (Hie*h«U«( it* Inteemaent 
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(• r 1 . • 1 »*, s!.- ir.S'-r.fJlf'.l tnaopSfnra, #. UTilMn th*^ Intesumetttt h the 
r c « tf cet} If loa« er f f cd-lAtfi t nmMInlnf; mnl'hlnc tnatter, 
*. * o'.'^ ' <• • < r rcaaj Irif.haii p. the tuinde m jawip tobi r, the Unite «■ 
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'j . r* (i.a r'l.u* /. The eniri*hlBS »r«wj» m/> ttrter the iiMteae at the 
r.'Vl *!' 'r ’f rrtnbto the tnleromle w irnmea m. 

I if;-- Vf rSl *’ * •« '« the 

the poricarp^ is inJ**hisccnt and encloses the seed for a 
hmg jioriod, its outer covering has n prqiortional softness. 

I ii‘‘ c Jile of the te^ta are often coloured, and have praicctions 
a‘.d appendages of various kinds. Thus in Ahmsprecatorins 
•Hid Adenanthcra pawnina it is of a bright red colour; in 
french heans it is beautifully mottled j in the Almond it 
ts t tilled; jii the Tulip and Primrose it is rough ; in the 
Nnaplragon It is marked with depresaons ; in Cotton and 
A«:hjuas (fig. 300) it Itos Lairs attached to it; and in 
. Moi^tny, Pignoma, and Firs it is expanded in the foim of 

.2 ‘iiT 310). In Collomia, Acantho- 

li mn, and of her sectle, it contains spiral cells, from which 

mnM^‘’#Sr uncoil in a boanHfui 

inanm.r , « also in CoLcascandons and Calcmndis scaber 
l« lilt into of tie eeed o,„„„ empea* TO 

Md their bonndilrics ore tinced out ty 
Minuee rccfanmdar crystals adhering to their walls' and in 

sgSpSSSS 

r m..' t is Bubservo the 

i». -I ^ C'^pccially occurs in small IwriMSTna 


covering formed around the naked seed in tho Yew is ly 
some considered of the nature of an ariL On fbe testa, at 
various points, there arc produced at times cellular bodies, 
which ate not dependent on fertilization, to which the 
name of strophida, or eortoicufes, has been given, the Plate U. 
seeds being stropMidato or corancalate. These tumours 3g. 5. 
may occur near tho base of the seed, as in Folyg&la, or at 
tho apes^ as in Bidnu^ where they are swelUngs of tho 
e.vo8tomo; or they may occur iu the ccforse of the tapho, 
as in Blood-root and Asaiabacca. The funicnli of the 
ovules frequently attain a great length in the seed, and in 
some hlognolias, when the fruit dehisces, thqr appear as 
long scarlet mrda suspending the seeds outside. The 
htlum or umbilicus of the seed is usually w^ marked, as 
a scar of varying siz^ in the Calabar bean and in some 
species of Macnna and Dolichos, extending along a large 
portion of the edge of the seed ; and it frequent^ tnrh i Vi l ti } 
marked colours, being black in tibe Bean, white in many 
species of Fhaseolus, &c. The muropyle (fig. 308, m) of 
the seed, with its exostome and endostome^ may be zecog- 
nisable by the noked eye, as in the Pea and Bean feibl, 
bo., at it may be very minute or microscopic. It 
indicates the true apex of the seed, end is important as 
marking the point to which the root of the embryo is 
directed. At the nricrqpyle in the Bean is observed a 
small process of integument, which, when the yoong plant 
groats, is pimhed up like a lid, and is called 'etnirvotega. 

^0 chalom (fig. 311, eJi) is often of adifferent colour from 
ihe ^ of the seed. In the Orange (fig. 813) it is of a 
r^sh-brown colour, and is easily recognized at one end 
of the seed when the integuments are carefully removed. 

anatropal seeds the raphe forms a dislanct ridge nW 
one side at the seed (fig. 814). “ ® 
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downwards {depressed). They may be ronnd, oval, triangu- : 
lor, polygonal, rolled up like a snail, as in Physostemon, I 
or coiled up like a snake, as in Ophiocaiyon patadosum. 

The endosperm formed in the embiyo-sac of angiosperms 
after fertilization, and found previous to it in gymnosperms, 
consists of cells containing protoplasmic substance and 
starchy or fatty matter, or both, destined for the nutriment 
of the embryo. It arises by free-cell division from the 
protoplasm of the embryo-sac, — and may occupy the whole 
cavity of the embryo-sac, or may be formed only at certain 
portions of it, at the apes^ as in Rhinanthus, at the base, as in 
Vacciuiom, or in the middle, as in Yeronica. As the 
endosperm increases in size along with the embryo-sac and 
tlie embryo, the substance of the original nucleus of the 
o^nile is gradually absorbed, and usually at last disappears 
except the layer constituting the endopleura, and in some 
cases this goes also. Sometimes, however, as in jMus- 
acese, Cannacese, Zingiberacese, no endosperm is formed ; 
the cells of the original nucleus, becoming filled with 
food-materials for the embryo, are not ateorbed, but 
remain surrounding the embryo-sac with the embryo, and 
constitute the perisperm. Again, in other plants, as 
Xymphaeacem (fig. 311) and Piperacese, both endosperm and 
perisperm are present. It was from observations on cases 
sudi as these that old authors, inin wining a resemblance 
betwixt the plant-ovule and the animal ovum, applied the 
name albumen to the outer nutrient mass or perisperm, 
and designated the endosperm as vitellus. The term 
albumen is very generally used as induding aU the nutrient 
matter stored up as a separate mass in the ovule, but it 
would be advisable to disca^the name as implying a definite 
chemical substance. There is a large class of plants in 
which although at first after fertilization a mass of 
endosperm is formed, yet, as the embryo increases in size, 
the nutrient matter from the cndospermic cells passes out 
from them, and is absorbed by the cells of the embryo 
plant. In the mature seed, in such cases, there is no 
separate mass of tissue containing nutrient food-material 
apart from the embryo itsdf. Such a seed is said to be 
exalbutninous, as in Composite, Crudferse, and most Legu- 
rninosoe. When either endosperm or perisperm or both arc 
present the seed is said to be aUmminous. 

The albumen varies mudi in its nature and consistence, 
and furnishes important characters. It may be/annacrow 
or mealy, consisting cluefiy of cells filled with starch, os in 
cereal grains, where it is abundant ; fleshy or carixlayinous, 
consisting of thicker cells whi(^ .are stUl soft, os in the 
Coco-nut, and which sometimes contain oil, as in the ofly 
albumen of Croton, Bicinus, and Poppy ; homy, when the 
cell-walls are slightly thidrened and capable of distension, 
os in Date and Coffee; and they sometimes become great!}' 
thickened, filling up the testa os a hard mass, as in Yegetablc 
Ivory. The albumen may be uniform thronghout, or it 
late XI 1 may present a mottled appearance, as in the Nutmeg, the 
:• 11. seeds of Anonacem, and some Palms, where it is called 
ruminated. This mottled appearance is dne to a protrusion 
of a d.'.rk lamella of the endopleura between folded pro- 
tnbemnees of albumen. The endosperm within the embryo- 
sac is developed from the protoplasm of that sac, but in 
many cases as it grows inward the whole protoplasm is not 
converted into a solid mass, but a cavity is left in the centre 
which is usually filled with fluid, as in the Coco-nut. In 
the thickened albumen of this r.i!m, as well ns in that of the 
.Vttaica funifera, the ]?.ite. and the Doom Palm, the small : 
cavity in the centre and radiating spaces are well sacn under | 
the microscope. The albumen is a store of matter laid up ; 
for the nourishment of the cmbrj'o. The rebtive sire of ’ 
the embryo and of the endosj>erm varies much. In Mono- • 
cotyledons the embij-o is usually small and the cadosjtcrm 
large, and the same is tnie in the case of Coffee arsd a.'.ay 


other plants amongst Dicotyledons. The opposite is the 
case in other plants, as in the Labiate, Plnmbaginaccx, Ac. 

In angiosperms after fertilization the embryonal vesicle The es>- 
undergoes changes by which the embiyo plant is eventually b^o. 
formed. The portion of the vesicle nearest the apex of the 
embryo-sac coalesces with it The lower portion enlarges 
and lengthens greatly, and divides by transverse partition 
until a bige terminal cell is formed at the extremity of a 
suspensor or proemhryo (figs. 31 G. 317), formed of smaller 
cells. It is this terminal cell which immediately forms the 



Fig. 313. Fig, 316. 


fig. S14.— Entire anatropal reed of the Orange (Cilna Atranlim}, with It< 
mp»e or crinkled tc»u. and the rephe r tamlfring in the thlc&ne's of the 
testa on one side. 

Fig. 315.— Seed of Wall&oirer (Chrimr/.isi) ent rciticallr. The seed is eulbs- 
minoas oraperispetnte— ell the nosrlshlns matter lieln: ineorpnreted with the 
eotjrlcdons t. On nmoTinc the Intecnment which is marked by the ditk 
lines, the embtyo alone is fonnd in the interior. The radicle r l« fcMr J pr 
the edges of the cotyledons, which are aeenmhent. The plant belongs to the 
dhrisloa of Cmelfeta!. called Flenrorhitese. 

Flo. Sia— Section of the ornle of (EneUera, showing the peCen-tnbe t, with it- 
enlarged extremity applied to the end of the embtyo'see. and Introrertlnc it 
sltghtly ; the genninal Tcslde In the ste has been impregnated, and has dIrtdM 
into two parts, the upper part forming a ccafetrold septate rs'pcesnr i, am! 
the lower dividing Into fonr parts, which form a glohclar mas*— the tnillacstaiy 
embryo, sntTosnded by cndospermal ceUs r. 

Fto. 317.— A Dlcotyledonons embtyo, in different stages cf develop-aeBt, within 
the seed. At 1 it appears as a globnlar ctllalsr ma«s at the extrenity rf a 
ccUcIar cord or suspensor; at 3 it become* mere ovoid; it enlarge* stCI ro-v 
at 3; and at 4 It prerents two d!*U9ct perUons^r-G, the raiide attsehtd to 
the Bcspcnsar, and 5. the two cotyledons. 

embryo. By longitudinal growth tbc terminal cell becomes 
pushed into tbc endosperm (when present) of the sac, and 
becomes completely surroanded by it. In the lower part 
of the central cell of g}’mnospcrm5 a cell is produced 
which divides until a proembiyo is formed, which elongate- 
and bnrsts through the central cell. The divisions in thb 
[iroembiyo take place so that scveml suspensors arc formed, 
penetrating the endosperm. TTsually, each of these elongates 
and bears a large cell at its extremity, which becomes an 
embiyo ; thus polyembty’ony occurs. The tcnninal cell of 
the proembiyo in both angiosperms and g}Tuno«pcrms in- 
creases in size, and divides repeatedly, until a ccliular axis is 
formed. This is the rudiment of the cmbiv'O. Upon this 
axial mass, one, two, or more rounded cellular protnb-:rancc-s 
appear, the indications of the first leave? or colylcdoa" ; 
and at the uoint where the embrvo ioinc the ijro-jiubrvo is 
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the cmlnTO, espedally in hlonocotyledonSj and these arise 
33 cdlular processes from the outer or pericambial layer of 
the plcrome in the hypocolyledonoiy portion of the axis. 
The primary root of the emh^o by reason of its forma- 
tion, alsniya directed to the nucrop;^ei In Monocotyledons 
and some Dicotyledons the young root rises deep in the 
tissues of the embryo, Trhich, \rhen it qnronts, fonn a sheath 
or eoleorhiza around it. The lateral toots have also sheaths. 

Ihe embryo then consists of eM^ed<ms (figs. 62, S3, 58, 
e), or the first leaves of the plant produced upon a cellular 
anal mass. To that part of this axis immediately beneath 
the cotyledons the terms hypoeotyUdomry portion, eauliele, 
or tiyiiltu (t}have been apphed, and continuous biu&irards 
^th it is the young root or radteZs(r), the descending nvin, 
their point of union being the eoilum, collar, or neck. The 
terminal growing bud of the axis u call^ the plumule 
or gtmmule (y), and represents the ascending ayia- Thai 
extremity of the embryo which produces the first leaves or 
cotyledons is called the eotyledonary extremity of the 
embryo, while the opposite is radieular extrermty. TTia 
radicular extremity bring continuous with the suspensor 
points towards the micropyle (fig. 318), or the cnwimit of 
the nucleus, an important fact in practical botany; while the 
co^ledonary extremity is pointed towards the base of the 
nucleus or the chnlaza. Hence, l^ ascertaining the porition 
of the mic^yle and chalara, the two extremiffea of the 
^biyocaningenemlbediscoTered. In some rate instances 
in ronsequence of a thickening in the coats of the seed, as in 
Ricmus and some other Enphorbiaceas, there is an alfAMtion 
m the ^ropyle,so that the radicle d^ not point directly 
to rt. It IS in many cases difficult to recognise the parts 
rn an mbryoj thu in Cusenta, the embryo appears u an 
donga^ axis inthout divisions ; and in Caryocar butyro- 
mm, the mass of the embryo is made up by the rediei^ 

^ cotyledonary 

exti^ty bra mbedded. In some Monocotyledonoim 

the parts of the em%o of the 
npe seed are not differentiate^ and only hecome so aftw 

which form no chloro- 
M t^ban^o, Monotropa, &c., the embryo remains 
miffiout differenfetion, consisting merely of a jSss ofe^ 
the Tipcmnc of tlip spod T^n%an v • 

so as to come into Smtact ^ erternal, 

its cotyledonar^ apJTw f eados^ only by 

the radicular extremity may os in sohip'o^^v 
incorporated with thn cniTnani i. *'***^® Oonxferm, become 
atluckened suspensor means of 

Erection of the f* “ tie 

in this case it may be either ohaxial; and 

external In <^ 0710 ^^,^®^“*®"*“!® 
and in place of embryo is curved, 

external to ^q«Mtly 

the apex of the nucleus, and ®®?*spoadwia 

radicle directed to one sidp ot.?® ® embryo has the 

Been in Primu W pESSl.^ iS 

specially the Date.' 


[befbopvouvjs oboaitb. 
to the part opposite the hilum. 
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the apex of the seed, or to the part opposite tl 
Again, in on anatro^ seed the embryo is erect or aomo- 
tropal (fig. 318), the radicle being directed to the base of 
the seed. In some anatrppal se^, as in .Castor oil, the 
exostome is thii^ened or caruncnlate, and the endostome 
does not correspond exactly to it, so that the radicle of the 
embryo is directed to a point a little removed from the 
exostome. In carved or compylotropal seeds the embryo 
is folded so that its radicular and cotyledonary exfremitieB 
are approximated, and it becomes amphitropal. Li this 
instance the seed may be ezalbaminotis, and the embryo 
may be folded on itself; or albuininous, the embryo 
suironndmg more or less completriy the endosperm, and 
bring periphericaL According to the mode in which the 
seed is attached to the pericarp, the ra^de may be directed 
upwards or downwards, or laterally, as regards the ovary. 
In an orthotropal se^ attached to the base of the 
pericarp it is superior, as also in a suspended anatiopal 
seed. In other anatropal seeds the rascal is inferior. 
Wlmn the seed is hoiirontal as regards the pericarp, the 
radide is either centrifugal, when it points to the outer 
w^ of the ovary; or centripetal, when it points to fte 
axis or inner wall of the ovary. 
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flattened on both sides, and having distinct venation, as in 
Uicinus, Jatropha, Euonymus, &<i. In the former case 
they are called fleshy, or seminal lobes; in the latter, 
foliaceous, or seminal leaves. The cotyledons usually 
form the greater port of the mature embryo, and this is 
remarkably well seen in such csalbuminous seeds as the 
Bean and Fea. 

Cotyledons are usually entire and sessile. But they 
occasionally become lobed, os in the IValnut and the 
Lime, where there are five lobes; or petiolate, as in 
Qeranium molle ; or auriculate, as in the Ash. Like 
leaves in the bnd, cotyledons may bo either applied directly 
to each other, or may be folded in various ways. Li 
Qeranium the cotyledons are -twisted and doubled; in 
Convolvulus th^ are corrugated; and in the Potato 
and in Bnnias, they are spiral, — ^the same terms being 
applied as to the foliage leaves. The radicle and cotyledons 
may bo cither straight or curved in various ways. Thus, 
in some Cruciferous plants, as the Wallfiower, the cotyledons 
are applied by their faces, and the radicle (fig. 321) is 
folded on their edges, so as to be lateral; the cotyledons are 
hero aceunibeat. In others, as the Hesperis, the cotyledons 
(fig. 322) are applied to each other by their faces, and the 
radicle, r, is folded on their back, so as to be dorsal, and 
the cotyledons are ineumbent. .^gain, the cotyledons are 
eondupUeate when the radido is dorsal, and enclosed 
between their folds. In other divisions the radide is 
folded in a spiral manner, and the cotyledons follow the 
. same course. 

In many gymnosperms more than two cotyledons are 
present, and they are arranged in a whorL Tl^ occurs in 
Conifene, especidly in the Fir (fig. 323), Spruce, and lArch, 
in which six, nine, twelve, and even fifteen have been 
observed. They are linear, and resemble in their form and 
mode of development the dustered or fasdculated leaves of 
the Larch. Plants having numerous cotyledons are occasion- 
ally denominated polycotyledonoas. In the gymnospermous 
genus Wdwitschia, there are two cotyledons winch lost 
throughout its life (more than a century), and in the course 
of time they grow to an enormous size, being sometimes 
six feet long and two or three feet in breadth. They con- 
stitute the only leaves of the plant. In spedcs of Strepto- 
carpus the cotyledons are also permanent, and act the part of 
leaves. One of them is frequently largdy devdoped, while 
the other is small or abortive. 

In those plants in which there is only a sin^e cotyledon 
(fig. S3) in the embryo, hence called Monoeotyledonovs, the 
embryo usually has a cylindrical form more or less rounded 
at the extremities, or elongated and fusiform, often oblique. 
The axis is usually very short compared mth the cotyledon, 
which in general cndoscs the plumule by its lower portion, 
and exhibits on one side a small slit which indicates the 
uuion of the edges of the TOginol or sheathing portion of 
the leaf (fig. 324). In Grasses, by the enlargement of the 
embrj'o in a particular direction, the endosperm is prrshed 
on otto side, and thus the embryo comes to lie outside 
at the base of the ertdosperm. The lamina of the 
cotyledon is not developed. Upon the side of the embryo 
next the endosperm and enveloping it is a large shield- 
shaped body, termed the scutelluvi. This is by some 
authors considered to be an outgrowth from the h>'pocotylc- 
donary portion of the axis or expansion of the* radicular 
extremity, enveloping more or less the cot 3 -lcdon and 
ifiumulc, in some c-ascs, a.s in Maize, completely investing 
it ; in other cases, as in Bice, merely sending small prolori- 
pitions over its anterior face at 'the ajtcx. By others 
this scutcllum is considered as the true cot 3 'lcdon,*and the 
sheathing structure Covering the plumule is regarded as a 
ligulc or oxillatj' stipule. In several other Monocotylc- 
donous plants, as* Buppia and Zostera. this scutcUar struc- 


ture is well seen, and in these cases its homology, as an 
expansion of the radicular extremity of the cmbiyo, is 
dearly discernible ; and this is further borne out by such 
cases as that of Caiyocar butyrosum among Dicotyledons, 
where the radicular swelling occupies most of the cmbtj’o 
(fig. 326). In some Grasses, as Oats and Bice, a projection 



Fig. 323. Pig. 324. Fig. o25. Fig. 326. 

Flo. 823.— PoIycDtrledonons embiyo of the Fine (/’irui} b<.i;lnntn,; to npiviii- 
The axis t ihovrs its TSdlenlar portion r end cotyledonery portion e. llie 
eotj-ledons e nte numerous. Within the cotyledons the primordial Irarcs arc 
seen, constituting the plumule or first hod of the plant. 

Fio. 824^Emhryo of n ^ceics of Arrow-grass (TWp’ocftin BamHtri), showing a 
natfoim eonical mass, with a silts near the loacr part. The cotyledon c 
envelops the young hud, which protrudes at the silt during gciminatlou The 
radide is developed from the lower part of the axis r. 

Fto. 825^— Grain of Wheat (TWffeum) germinating. The emhtro lira at one side 
of the grain g. The radlenlarportlon of the cmhryo gives oO rootlets rrrrr 
covered with eellnlar hairs. Tlie prindpal root is the central rue: the others 
being developed subsequently in succession. Tlie roots pass through sheaths 
eee. The aseending aids f , sheathed in the cotyledon, rlsca upwards. 

Flo. 820r— Embryo of Garteear hutyrotam. t, thick tigello or canllcnlc, forming 
nearly thewhde mass, becoming narrowed and curved at Its cxtremiij.and 
applied to the groovo s. In the figure this narrowed portio: is ailglilly 
separated from the groovo; e, two rudimentary cotyledons. 

of cellular tissue is seen upon the side of tbe cmbiyo oppo- 
site to the scutellum, that is, on the anterior side. This has 
been termed the epiblast. It is vety large in Bice. This 
by some was considered the rudimentaiy second cotyledon ; 
but this is impossible, as it arises outside, and after the 
first cotyledon. It is mcrcl}' an outgrowth of the radicular 
extremity like the scutcllum. The radicular portion of the 
axis is usually shorter than the coty'ledon, and more dense 
in structure; but in some instances it becomes much larger, 
giving rise to w'hat has been called a maeropodous cmbiy’o. 

5. Female Organs and Fcproduction in Cryptogams. 

The female organs of reproduction, like the male organs, Femme 
have not been demonstrated in all Cryptogams. In all°j^”'^ 
vascular Cryptogams, and in Mosses and Depatiese, certain 
usually fiosk-shaped bodies, which have been tenned (^.'nV 
archegonia or pistillidia (fig. 327), represent the female 
organs producing cells or spores, w'hicli germinate and 
form new plants (fig. 34). These arclicgonia have the 
general structure of a large cell, the central cell or oasphre 
(e) surrounded by a layer of smaller cells. From the 
apex of this oosphere Ica^ a canal, which is bounded b^* 
four rows of small cells and constitutes the neA. and in it 
is a large cell full of soft mucilaginou-s matter, which ha.*; 
been formed from the central cell, and is the canal cell. 

Upon the wall of the oosphere, turned towards the ncci:, a 
small portion different from the surrounding part the 
receptive sjwt. Fertilization is effected b}' the authcro.‘‘oid.'> 
freed from the antlicridium, penetrating the neck of the 
archegonium, and cvcntualh* reaching the recejitiro t-yoi vf 
the central cell or oosphere ; thc\' then enter the o»'phi.rc 
and coalesce with it. The fertilized oo.vphcre u- ttnnrJ r.n 
oospore, and it then maj’ escape from the archezoiiicja. 
and sooner or later germinates ; or it germinaUs v-ithin tl.t' 
archegonial cells. These archegonia arc, in an - cuLir Cryj-t • • 
gams, produced upon a cellular cxpan.rion fonatsi a'* in-siy 
from a spore, and termed the protl,aIlas(Ciz. 245). v.J.;ch i*. 
of varying sire and form. Bath arcl:cg.«:iia end raitL' r. ir. 
may be formed on one prothallcs, or only cne form of • .-.r.i. 
may be produced, thus indicating a uadency 
In Charucca: the f«.::ia!e organ ha*- c {R.-oaliir irrurratr. 
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andistenaedBflt(eK{c(fig. 210^n). This counts of a latge 
central edl, of whidi the contents lA the apes ate dear 
hjdin^ ithOe the lower part contains mneh starch 
and fat. Bising from its base and twisting roond it are 
five long tubes (fig. 328), at the extremit^r of each of which 




Fig. 328. 



Fig: 327. 


Fig. 329. 


-AtChegoidiiia o( Uie Fotfced £{ilc«n«oit tfplmirleiuaA 

at^ tfter fettUIution. a.cnuil leaiUag t» the 1 iii«eee 11 (omhetdeet 
9 the eiebemtiua; «,iitideated cmhi7«nfe cell, vhenee the ipm- 


Flo. SW.— Atehegonima o( the Fotfced Seleeniroit (. 

iaaeCfeteW efter fettBl'-"— . . .. 

the hsse oi the eiehegoi 
gtremu frond proceeds. 

FM.KSf-Xaet& otChsia entire, trith fire censienrand nnnda lane cenixaJ 

ee^ B niid oanaert e(, enm or eoteniila ot Are eaeller ecUsL 
Fra.SS»..-FbanMlmof Uiec««(t(jr<m»imHa). ItbaceumarhodTSsneuidtil 

““““ (r^I^es) r. 

above the apes of the omtial cell is a single short cdl hi 
J^ra, while in Nitella it is divided tronsversdp into two 
These five or ten short cells form the erom. They unite 
together so that their apices project as small teeth. 
Between the ctoTO and the apex of the central cell, which 
H termed the apicafpqpiYfa, a cavity is indnded, bounded 
at the sides the five envdoping tubes, which at this 
pomt f^ of the nucule. The cavity of the neck 

^ projection inwards of 
*“ ® so that the endosed 

^ * wde honr.glass.&e shap^ the upper cavity 
^ crown being conSted hya naiSw 
honnded beneath by the Sal 

f«ffliatioatekes |la« 
ahts are formed betwixt Oie five tnbes of the neck. benLitb 

Ih. a* baw.ttiS.S"'* “ “ 

same or on 


1«TO arouna the nnn,^^^ ^ 

i-iW. SSS'flPLir' “* 

epyme. In PThtmik^.. oi^hew is termed the 

ated in the snbstance of the thallF****? if®* 
in various situations, as in <**<7 ®ay be 



fhnn the sunonnding portion ; and oospores are formed. 
Zh the Horideae, a group of Algic, the organs are diSereut 
in nliamnter- Here ue antherozoids are not motile, 
having no mlia- On disdmrge from the antheiidium, these 
are washed into a long ^orm hollow body, termed the 
Irtckeffynium. This is snppbrted usually upon a cellular 
sta&— the iridiaphore—<A the side of the base of which is 
a small odhdar mass. The antherozoids having entered 
the trichogynium, fertilization is effected, and results in 
the formation, from the cellular mass at the base of the 


mT vOih — 

structures have been metS^Tl,™ ®®®* however, such 
cdls, termed ooyomVt, are found, in large 

sometimes many (Pw»ceal^t.“ ®smU 7 on? 




Ftg. 330. 


331. 

baUoa, wllb'lheaSK f *• •KteO»l««n after fcrtlt* 

potUotti. lUi dcBble no. 
AtthCBpcBOflb. 

■»,' rtiS^te pMdnShtf ‘ BiaJkedfmli 

““pseele *t Ite » 2^* **** BrcbeKoalnw. The 

tsInlBc tpoiw bM Shten *** nnitr »mf»n rpcnwglB eon- 

*^T** I?*®® the cyttocarp, in which spores 
SLStfnrt S“P™I®SnJemthc anthoridiaac£atty 

Li somn ” r t® “od sexual organs, 

cess has he^Eer^Sil « «®*n«l ?«>■ 

atcoaonium. op • • *®®®*c oi'gan. here termed 

seter IS of a spiral elongated c3iar- 

acter. amnediately surrounding which are the?Xridia, 





the formation S lSlid» «« ^® 

forming what is tenned ascogonii 

ascogonimn large ceKSL? and within 

( ) are produced, in which spo 
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or spoiidia are subsequently developed. In Lichens no 
sexual organs have as yet been clearly demonstrated. 

Amongst Fun^ and Lidiens there are certain bodies 
to be noted, whidi may be connected with sexual repro- 
duction, but the function of which is at present nnknown. 
Embedded in the mai]^ of the thallus in Lichens and 
on various parts of the plant in Fungi, certain hollow um- 
shaped bodies are found, which have been termed sperma- 
gona (conceptades) (fig. 334). These are usually dosed 
all but a small opening at the apex. From their base rise 
peg-shaped projections or slerigmaia (fig. 335), bearing at 



Fio. 834.— Tiro Bpcrmsgonei on thalli of Lieheni. 

fio. 33S. — Steriginatn a and ipennatla b of Oailmtajtmbriala. 


their summit elongated, sometimes curved, bodies, termed 
spermatia, which, when mature, are discharged through 
the apex of the spermagone. These are by some con- 
sidered the analogues of the antherozoids in other 
Cryptogams. There are also found other conceptades, to 
which the name ol pgenidia or pyaiides given. These 
contain large spores, which have been termed stglospores 
(fig. 336), but their homology is at present unknown. 

gn- Another process of reproduction is seen amongst Crypto- 

gams. This is termed conjugation (fig. 333). It ^ers 
ftom the process of fertilimtion just described in that it 
consists of a union of the contents of two similar cdls, whilst 
fertilization essentially consists in the mutual influence of 
dissimilar cdls. It is well seen in many Algse, such as 
Diatoms, Yolvodnem, Conjugatm, also in some Fungi, such 
as species of Ehizopus and Zyrygites. It may consist in the 
coming together of two cells, — dthcr moving spores, as in 
Pandorinia, or motionless, as in Diatoms, — ^which completdy 
fuse, and a compound spore, or sggog)ore, results ; or pro- 
longations of the wall of two adjacent cdls meet, the 
partition between the two gives way and the contents from 
the one pass into the other, and a rygospore is formed, as 
in Zygnemo. Zygospores germinate ody after a long period 
of rest. 

isl _ Amongst ThuUogens especially, though it also occurs 

ittc- in other Cryptogams, the asexual mode of reproduction is 
very common. But the manner of formation and the 
nature of the spores is diversified. 

Amongst Algae two modes of asexual reproduction arc 
seen, — ^by motile spores and by motionless or resting spores. 
In the former case the contents of it cell form a new 
cell, which escapes from the mother-cell, and moves about 
by means of dlia, which are formed either all round it, 
as in Vauchcria (fig. 337), or as a tuft at one end, as 
in (Edogonium. These are termed sirarm tporet, or 
zoospores, and frequently are of dilTcrcnt sizes, being termed 
respectively mierogonidia and macrogonidia. After swim- 
ming about for a time they fix themselves, and develop 
small rhizoids from one extremity, the other growing up into 
the plant. The motionless spores are seen in the lloridcx, 
where they are formed in cells, four in each, attached 
together in a row, or as a tetrahedron, constituting the 
teiraspore (fig. 33S). 

Amongst Fungi asexual reproduction is vciy common. 
Swarm s^tores arc rarely formed ; but the mode of 


formation of motionless spores is very various. They 
may be produced in the interior of distinct sacs called 



Fig. 336. Fig. 337. Fig. 33S. 

Fig. 336— BaiUis a, styloipoie* 6, five itrlospor:* c, from pjwlilM of tcddla. 
Flo. S37^-Zooipore of an Alga (t'aiicAena), inrroniHScd bf marini; cilia. 

Fig. SSS^Tetnipore ( of ona of the Toie-eolanred Senrecdi (Ci.’.’irA.r7iiiim 
eniciatum). 

.iAeces, aset, or egstidia (fig. 339), when they arc denom- 
inated endospora or aseospores, and the plants arc said 
to be theeasporotts or oico^porous, 'When they arc de- 
veloped on the exterior of sacs called basidia (fig. 340), 
they are denominated exospores, and the plants are Ian- 



Fig. 333.— Vertical cecUon of the fractlfleatleii of a Fangna tPfttia), theirtog 
cellnlca e, hearing darate tpore-caars or theca t, which conuln nsrlralcd erC* 
9 . ThezecellshecomB 8 poridla,coateiDlngi]iom. Along with the theex are 
cdlnlar lilaincnts or paraphraea. 

FTc. SiO/— Fortlon of • lamella or gin of the Mnibroom (Afarfnj ra-ip/jfrfi). cut 
tranireradp, rhowiag the two lateral rarfacet bearing baridia bu, wi'h four 
roores tfc at their apleea, and ejatidia rfi or nea containing minsi.' eeii*. 
The hrmcniani la marked It. At a and b arc repreaented the fonr ipcrei. 

dtosporous. When produced in the midst of a gelatinous 
mass, without any evident dificrentiation, they arc called 
myxosports, the plants being myxosporous. Both the endo- 
sporcs and the ezosporcs may by dhusion become septate, 
and form compound spores, each of the sccoiidaiy sjiorc-s 
so formed being termed a merispore. Four or eight 
basidiospores are usually produced from each Lasidiuro. 
In the asci numerous spores arc formed. Other forms of 
spores seen in Fungi are the eonidia. These arc stalked 
spores which arise from a mycelium. 

In Lichens wc find osci srhich produce spores or Fj>oridia 
just as in Fungi ; and in addition there also cidst spenno- 
gones with their stcrigmata and siicrmatia as well as 
pycnides and stylosporcs. Bc.«idcs the E]>orts there arc 
organs called soredia in Lichens. These arc group:> i<f 
small round cells or poniifia (fig. 97). surrounded by h}iih», 
which arc capable of independent growth after runuval from 
the thallus. These gonidia arc now regarded by in.'uiy a-s an 
Alga, u]>on which the hypha, which is supjioscd to l-c au 
ascomycctous Fungus, is parasitic. 

In Cham a curious mode of asexual reproduction is s^en 
which presents several well-marked modificati' n-, the i<:w 
cess always proceeding .at the ncde«, ai,d i.i 

the growth of a new ams from a nod^ col! eith'r i-.'ia'.> i 
or united with other cell?. 

la all vascular Crvptorams. Muscinr-. ar.d ir.'ssv .» 
lo 
fe 
or 
is 
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iVmongst Ferns the oospore germinates and produces an 
asexual generation. The embryo plant formed from tins 
spore is a simple mass of cellular tissue, no cotyle^ns 
bang formed. This, then, is an Acotyledorum embryo 
(fig, 54). He same happens in other -vascular Orypto- 
Lwa, which are therefore also Acolyledonous. The embi^ 
so formed has a primary meristem, with an apical 
by division of which it increases in size,— roota being 
formed downwards and a leaf-bearing axis upward^ «!»» 
which, eventually, the frudifieaiion (fig. 341) is 
This consists in Ferns of the production of either stalked 
or sessile spore-cases or sporangia, from the ejudennis 
on the back (Aqridium) or cdgijs (Reris) of a leaf (frond), 
or upon a special branding axis (Osmunda), or a spicate 
one (Ophioglossum). These, when situated on the frond, 
are arranged in definite dusters or son (£g, 342), either 
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round the apex of the axis, .forming a 
346,/), the surface of tiie scales being 




Tig. 841. 

no.3ll^Fhmd (friKtirereM leat) of s Fern (ir/j*atclia), aoiiliig toil, or 
mind eln«qn of Rwnmsb It tin cadi of tcIbs. Ai UwieaoiJareaBtlwInefc 
of tbo fraad, the Fcra li caOod donllecaai 
Fio. 313.— Soini or duter of qnnngli of 0 Fern (AtpUlm rr{Affa(«m}. The 
■ponagfa lie comed I 17 an ladulnin or faiTiMncie, Mred fram ^ 
cVUeindsof theftond. The tnToinae Is naadfoiMcidat), and attached to tu 
ceatro in an DaihlUeil laanner Tin annnlate eponasia are leea at the Imrer 
edgcaftbebnoIaerB. 

rounded or dongated. With the sporangia are usually 
associated jdntcd cells or parapkgses. Frequently the son 
are covered by a thin cellular layer forming an mdusium or 
involucre, or the margin of the frond folds over 
forming a false indusium. Within the sporangium spores 
are produced, and when ripe these escape by the rupture of 
the moran^um, this in many coses being provided for by 
at a definite pointi of an annnlvs or linff 

(fig. 343) of nnequaUy thickened cellso Hence aome PenS 

are a»n«/ate, others exannulaie. The cdl-wall of each 
sporo is divisible into an outer layer or exospore, and an 
inner or endos^ mea the spore reaches the sdl it 
gcrminato, and after a longer or diotter period produces 
the sexual generation. In this process the variously winrlcB d 

A ^ enlarging endosporo, which 

divides so as eventually to form a flattened w>llni«, 

XrUnoStf™ ^ “^STr 

rM.oias. Upon this, usually on the under surface, the 
of antheridio and andiugonia. are 
^ to is obser^rz 

In Bqmsctaccm the same altcmatinn nf a:, • •. 



Fig. 848. 


Fig. 845. 


Fig. 844.- 

Fla 3(8.— Matiute aMnsgliim of the Uale Fem (tailrea HHs-nuai. It le 
mpported on a ctalk ji, lome of the cdb of irbldi fonn an dasiie ring or 
aminliu a nmnd the ipora.oaia. The ppore-eaic t opens at the etda to dls* 
chaiso Uio apores. 

Flo. Sft.^Tonae plant of a Fen iftiHtjialtaceeO, aboiring the eommeneement 
of the apoim^enmi frond / aiising from the imprecated ondo In the 
aieheeeninni, thepraUudUnm p helng itU attaidied. 

Flo 3(3— Foirgonu leile i of a veeies of Hom taU (BpKfwfMn), bearing mem- 
branous sacs t, vhteh open on tbrir hmer nufeoe to discharge o^roa 

directed tangentially to the axis. Bound the margin of the 
inner surface of these scales the sporangia are produced 
projecting towards the axis. When ripe each sporangium 



pan 01 too 0poi«, — sMMiiBiiHBw iniaBceuniar 
Rg;j3C..-^rncH8catlonota. i.«iw i)fPcBDDr w ortf»riM.fri.. Thasooio- 

pednndOftirUchBtflrJ 

tto ^ESS?** (fto&uffflwo cntTortleallTanff 

intsrlorlnm. 

ea^ spores ore shed, 

eacb having attached to it four da^ filomrats sometimes 


IN' CRVFTOGAaiS.] 


BOTANY 


161 


termed dalers (fig. 3), «rhich are very hygroscopic: By 
germination of these spores a sexoal generation or pro- 
thallns is formed. 

»po- In Lycopodiacem a sexual process has not been observed 
in all genera ; but in Selaginella and Isoetes, Trhere it has 
been observed, it is exceedingly instructive as it forms a 
connecting link between the process as seen in Cryptogams 
and that observed in Angiospenns. The asexnal generation 
produces the fructification which consists in the formation 
of a single sporangium in the axil of each leaf of a certain 
part of the axis. In those genera in which sexual organs 
have been discovered these sporangia are of two sizes, 
termed mturosporangia (fig. 347^ and mierosporangia 
respectively. The whole fructification frequently forms a 
spike. In the macrosporar^ium or oopluridium few, usually 
four, large spores {maerospores) are formed, having ea(^ 
an exosporc and an endo^ore. In the microsporan- 
gium (fig. 248) numerous small spores or microspores are 
formed of a similar structure. TVhen the sporangia are 
shed the capsule decays, and the spores escape. Wit^ the 
endospore of the macrospore, a development of cellular 
tissue takes place which eventually completely fills it and 
constitutes theprothattiu, termed sometimes bn this account 
tndothallm (fig. 348). As it increases in size the exospore 
is ruptured triradiately, and the endospore projecting is also 
ruptured, and thus the prothallus is protruded, in tiie sub- 
stance of which ardiegonia are formed. The microspores, 
on the other hand, produce within their endospore, some- 
times after the formation of a rudimentary prothallus, 
antherozoid mothercells, which are discharged l^ tiie 
rupture of the exospore and endospore (fig. 249). By 
fertilization of the oosphere of the archegonium an oospore 
is formed, from which the sexual generation arises. The 
embryo is formed from the lower part of the oospore, the 
upper half elongates and forms a atgiensor (fig. 349) of 
several cells, by which the embryo is pushed downwards 
into the substance of the prothaUium, and there develops 
into a young plant, rudimentary cotyledons being formed 
upon the young axis. It will be observed that this process 
resembles very much the mode of embtyogeny in 
Phanerogams, and, indeed, from this it is but a step to the 
form found in Gymnosperms and thence to Phanerogams. 

.n Rhizo- ^ Bhizocarps the sporangia are formed in the interior 

sarpeir. of ovoid sacs, termed sporoearps (fig. 350), which are 
usually supported on stalte, and rise from the leaves near 
their base, one or many on the same stalk. In each sporo- 
carp, microsporangia and macrospotangia are formed in 
various positions ; and a prothallinm (fig. 351) is formed 
in the inacrosporc, as in Lycopodiacese. From the oospores 
formed in it the embryos are produced, but without 
snsjKinsors. 

In Ctia- In Characcas there is an alternation of a sexual with an 

lacex. asexual condition. From the oospore a small proembryo 
is first formed, from a cell of wluch the sexual plant is 
developed. 

In Mo« 5 r.«. Ill Mosses the sexual generations are produced as lateral 
shoots from a filamentous proanhrgo or proloncma (fig. 
352). Upon this lc.*if-bcaring axis cither at the apex 

I (acrocarpous) or laterally (pleuroc.vpous) the sexual organs 

arise. The asexual gonemtion rises from the oospore and 
constitutes what is usually termed the fruit (fig, 353) of 
the moss. It has been designated the sporogoniuut. The 
sporogonium is foniied by the enlargement of the oospore 
into an ovoid cmbiy'O which pre.sses against the epigone, 
finally ruptunng it, and carries the upper portion upi^rds 
^vith it as the rjlppfra or cap. the lower portion forming 
a she.ith or i‘:tgir.uht at the base. This calyjrtra may 
be cither split on one side, dinidiite, or entire, then 
termed tuitriforvt. The apj'er part of the sjiorogoniuui 
fv'nns a cjjffuU, ur::, or t/.o.'O ; the lower portion acts as a 


supporting stalk or teta, which is often swollen, just beneath 
the capsule forming the apophyds (fig. 354, a). In 
Sphagnum the sporogonium is fidly devdoped within tiie 
epigonal leaves, and when complete the axis beneath it 
elongates, forming the pseudoj^uim, and projects con- 
siderably beyond the perichoetium. The walls of the 
capsule of the sporogonium consist of several laycia of cells. 
It has a central axis or columella, surrounding which are 
the spores. 'When mature the capsule usually dehisces. 


Fig. 352. Kgr. 353. 

FI((.SS2j— Stoss (F^rfa hfffremttrtnO, shoirinc tho tcllolsr protoBrna r, or 
proeniLiro, with its roots r, and bods a, b, whence arise leafr steiaa beailni; 
the organs of reptodnetlon. 

Fio. 353j— Hpgrometrte Coid-Moss (FimaHa Jiysnwirtrita), with Its nm-ltke 
theca u snppotted on stalks p. which ari<e from periehirtia] leares/. Ttie 
th^y axe eoreral by a ealyptra e, which splits on one side. The oreitnlnn 
or Ud o Is seen in one of the thecas from which the ealyptra ha* fallen. The 
seta is twisted, and displays hygromctric properties. 

either ky four longitudinal valves, as in Andnea, or mwt 
commonly by a lid or operailum (fig. 355), between which 
and the capsule an annnlv* or ring of cells is separated. 
On removal of the operculum the stoma or opening of the 
capsule is seen. The margin of this is sometimes entire 
(gymnoitomi), more usually fringed with teeth or cellular 
prolongations, constituting a peristome (fig. 355, p), cither 
in one row {aploperislomi) or in two rows {diploperistomi). 
Strctdiing across the mouth of the capsule is frequently 
seen a thin cellular membrane, the epiphragm or 
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Fic.CM/— Fraet £esti-n ef sh- nels-Mf-^ (A”;'-!'.'*.* tf s- c-t- 

like tatceclatel «as-rrl!.*<a «,«--; 7 CtscJ «c a s'si if'SsJ t ' 

a csltTtr* e. whl:*! rt r! e t v-. 

rnj,r«— Theca »»■{ :l.- er-S!- •« »y— e'jrf iV !Jet"th 

Sbe y, vllrh fell I*twsj 1» c-r *"5?- !• * 

Vertkal »*et£-acr e 3 !e«1t£<—. f.tf j'-'-ii . r* -t-’ =~ 

rrspswa: Tr*.rr=a!rs ef scjia r • wmirer; r- f- f - i"- 

rirr.bel’issh" te— .-J-.s tf the Ttli— . vt.itrt.Tt.: s: .’j.lri' '-e-jr-*' 
byT=t=!--r; A; y, th- r-t=«. 

tyi.ipat.itrt, ac in Poh*trichum. The 0 " 

cajwule germinate and give «,«« lo the inxmlryo wi.i'.i 
by budding gives c:T the soxut! j ‘ 

" In Hcpatica; the sexual n dir'-i’.ly '.., 2 - 



B 0 T A K Y 


162 

frwn tUo epote of ttio aserod generatii^ 

fSS^wdSginS'dkiSitly^ 

Snd oSn by two ’wives, eoA to ib a 
cdumSa in Jongennannia tbe spot^nffl ^ 
«r.a onen bv four spreading valves. Ttoe is no 


abres vrbicn ny tnoir eiB».wM.Y o«»y«x — 

B i cff ” the q^otogonia ate ^bnlar, and there are neitiier 

elaters nor coImneUa. j 

InFuDcL Very little is known of the sax^ leproduotion of 
^ Fungi, and regarding the dt^tion of sex^ and 
fl ^nTnft] generations in them. But we have abui^nt 
instances of alternation amongst the asexual gen^uon^ 
and along with tWs of that curions phenomenon indnded 
under the tenn hetenmm, whidi consists in the growth 
of one generation of a parasitao Fungrtt upon one h^, and 
the development of another generation upon a different 
host. By tracing out this phenomenon, mai^ forms, de- 
formerly os diatuiat species, are now shown to he 
generations of one and the same Fan^;as. The asex^ 
spores of Fan^ ate produced upon certain strnctures whi^ 
have been frequently termed the fructificatioQ. For^ in- 
stance, in basidiospotouB Fungi the collection of baaidia 
fnrmwg the Iiymemom is usually mtoated on large re- 
coptwsles, The structure commomy known as a foatgus 
(fig. 356) is a receptade prodnoed npon a mgodivm {my). 
In its young state it appears as a tnherele upon &8 
myoelium covered l^ a voloa (fig. 356, ool), or wrapper, 
which it boista dtitiag growth. It consists of a p^eus 
or cap (p), at the extremity of a stalk, the tUpe (st). On 
the onder satfece of the pilens ate the lam^m (la) or 
gilb, of vaturas forms, whii^ constitute the hymemal (Ay) 
layer, to wbidi the spores are attached. At first the 
hymenium is covered Iqr a veil or istdumm, which during 
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Fig. 357. 


Sts> «. «Sd “ «>4 as ft-w" 

ia avyioeaTpovs (fig* 357). In 
jaacoapotous Fui^ as Sphmn^ toe 
asci are usnauy formed within 
B W>a.H roundish receptacles, termed 
perUJimia; and along with Ac 
ate usually numerous abortive fila- 
ments or patapl^es. _ Sometimes 

these peritheda ate situated upm ^ a 

^nnitmTta ot branching masses or gnb(cmneim vi|i» • 

tissue, the rirmna. Inthemyxo- anda 

spotou8Fun«tiie/««cd*«»«,OT 

whtAe pretopteBBue mass os toe 
plsuty fonoa xecopt&clcsp in cnch of Wiucih 3s n copulihutit^ 
ot network of fine filaments, in the interstices of which are 
numerous spores. 

In spores are formed in asci, which ate an- In Wi 

ranged along with paraphyscs, forming a hymenimn in 
receptacles sitnated on the thallus, and termed ttpoGitxia 
or which are sometimes (fig. 95) supported ou 

a stalk or podOttm. The hyphm, from which the asd 
form a layer immediatdy beneath the hymeninm^ 
termed tlia subhymemtd layer, the thick mass of hyph® 
beneath being toe hypctiiedum. Tbe ontermost layer of 
toe tiw mft of toe apotoecium is termed toe exdprdum. 

Amongst iJgm alternation of generations is veiy eom-hi 
m(»i ; and here, as in the case of Pnn^, it may pass 
throngh several generations before reaching the or^nal 
form. This is w^ seen in Diatoms, also in GSdogoniea^ 
where toree generations ore passed through, and in Coleo- 
ebiste, where there ore four dissimilar generation^-' 
sexual and various forms of asexual repri^ncticm alter* 
nating. (7.H.&) 


Ikoex of PamoiFAi. Subisceb. 


ABNuaioii, iia 

Adueo)ttm.ltl, 
AcawlMvmns jlaiitA n, 
AeiilyMain>Acm lo,lDS. 

Inrain^lU. 
Acnseiumaiitetii,® 
AertA(««t(,H. 
XAtTMOaium 
Atbuneii, ISA 
Ml^, TtgUaUra mgtais 
^^IWi reptodawon 

Alternation of senen- 
lions, 1® 

Amenlnm.*!!!. 

Anther, Isa 
AMhertdimiCi 
ArebesonUt, UT 
ArffiMiUt. 

AKsnd reimdnctieii, 

* itiw# 

HftTkitca 

neinr,lM. 

UorSeted Jills, SG. 

BntK IVA 
Bnnehes,9T. 
Bn^i»)!,1iniU)lott forJ 
IH 

Iittlh.9A 
lhiVrx,131. 

Camhlnm, 99, lOV 
Caonlrhooe, Kt 
CsiiliDlnm. ISl. 

Cajisnl', ISA 
Citjwls, ]j) 
gyog;H JSl. 

CiSnlsrplsoi^ fP;. 

Oi^lvi. J4S, 

CJitrafPT, rtim In, M.s, 
msh* orjsr, ir, m®. 
fenile Mrffua la, 
is. 


CUonpbrS, 87 
Cln!idAton,8l. 

Cone, m. Its. 
ConJ«g«tMn,lf9, 
ConneeflT^ 1S7. 

Conn,88. 
c^ia,isa 
Coijmides, US 
Coihnh^lSS. 

CooMons, Its. 
Cronoeatp, in. 
CiTjitogomota plMitB, 82, 
C(ntmaiBs,wil« otsssM 
tn, 140; female oteaiis 


^te,lST. 

Cjme, m 
Oehlscenee, oatbertne, 
187. 

Uebbeenee of fmlts, 149. 
Oint)rieilanoas]ilants, 99, 
ita 

Sieatyl«dims,Aan la^ 99; 
leaves In, lit. 

Obtfonens, lot. 

Dhk, 130. 

Unme, It]. 

Kmhrjro, ItA 
einln7o*Bae, 140. 
Endaeenmia Uem, 99. 
mveioiics of flower, 131. 

Wphyt^94. 

at or&taia of flower. 

l^s 

I VjcludMIen,Ua 
St«RWBsatem.99. 
Mot leaf 119. 

r]»scIiac,Ul 

nnwla^iaas of plants, 

Veras. Aem In, ite, ». 
^pMnnVmot.ico, 
Fcrtnizntlod, 147. 


FRito-vnaen)Br1)iiiidIea,98. 
SUmnontilsa 
flowers, dlSoient parts 
ef.m 

Elower-hud, 130. 

Fonnvisi, floral, 129 

FoTUIs,m 

JFrnK,148'U3. 

Fonst, ves«t«Uva orBons 
of, 107; reprodneUim 
of, 161. 

{HmidAOl. 

Oliflinle,140. 

Obimi ‘ 

Onm, 


iainnOO, 

Heitaecons ptanb, 9t. 
nosperidlinn, lt3. 
netei«elsm,ld8, 
mstoty of bautqr, 79. 
HoneMOS, stem in, lOd; 

npro4nethmof,l<i0. 
Biflatescaaee,lSl; iabniar 
view of, 12t, 
ImcgnmontASa 
Intcreelliilar ipaesa 87. 
Jvsslen,80, 

lAUcifl^s vessds, 87. 
Z«aMnlds,95, i 

LcaTCAlOS-lia I 

lAe«me,l)a. 

Llenens, venotaUvo or- 
nansot, 1D7; nprodoe. 
tfottoMsa 

UumcaS's spstem of dos- 
iifl<!iitien,m 
JiOcnlanicntA 143. 
rc^ojwdlaee^ steal in, 

( lOj! nprodnetfan of, 

I 161, 


Uaeroqniros, 101. 
UStoarBsas of plsnts, 
ISt-14L 

Ifedullarr shestli, 100; 

rap, 192. 
ificrop]ne,10l 
lllaosputa, 141, m. 
llnum^ledonoai plants, 

nonoeofyiedODi, stem In, 
103; leaves in, lU. 
Vosses, Mm In, lOt; 
foiDSla Dtssas in, USs 
altenmUoa ol Benntsr 
UonstmioL 

VstnSI chiMMoatloim sa 

VcctsitealM. 

UttShms,ai, 

Vnettle, ita 
NnhltL 


Qvnty,l48. 

Ot^ISO, 

Fuilde,lS2, 
rsppna m. 
Psti^nes,l6a 
Fareaebvma. U 
l*eCnneio, 181. 

£^108. 

PotSla,l82. 

Pyio tes. 109,118. 

Sss&ars 

nySSdlm?H8. 

^^potpbnmsi. 

Fjrt«Hato.lW. 

ruehett,llt 

Fith,l^ 


Fits, 80. 

Placenta, 142. 
Flciiieneii7iiui,8S. 
Fod,16t 
FoUcs,)3S. 

Ftdllwiaon, 139 
Pome, Its 
riieUcs,80. 

Prtmsip tisme, 92. 
PniteetKe wokbs ef 
flower, 131. 
pTothanns^ 14a 
PtDttqpI^,^ 

PtCvJiHiA lit 
PtitameiiiUl. 

Jtacemo, ISX 
Raphe, U7. 

RnpUdes, 89. 
R«^ac)o,lSl. 
Repradvetlr 
Ufl-lM, 

Rosins, 89. 

Basplratton, 119. 
Bhlsocsrjis, stem )n, 107; 

wprodnetloii ol, Ifil. 
Rnisomo, 9a 
Boot, 94. 

Boot-otock, 98 
B«laUmi.S4. 

Bnaaer, 97. 

Sainiin,'161. 

Scales, 90, lia 
seed, 183-187. 

Sepsis, 131. 

S(3itam,14a 
Sexes of plai 
ShcBfh,m 

Sniqiia, ItU, 

sabdiestoa 
Sort, ICO. 
i.S0Te8ttB,lBa 
Spadix, 128. 

S9«am,isa 


8peofe a ,fleB nlt hws of, 8L 
Sponmtfiones, l£9. 
Spermatoeotas. 140. 
Spcrmodenn,lsa 
Spike, m. 
Splkaiota,U4. 
i^ncaor. 

$liai tissaes, 85. 
Sponusltt, 160. 

Stamens, 18 & 
Stamlnodts, US. 


flFHUVUa tfOk 

Stem, 98-107 
Stlnma, 148. 

Stipe, IDS. 

Tales, 109, 114. 

Ion, 97. 

Stoimta, 89. 
Strobnas,128,lta 
Style, 144. 

Saoken.8T 

Bngar, 88, 

Sreontu, US. 
aymmetiy of flower, 
Snemea,j6S. 

Xeadiils, 97, lU. 
*760111,183. 

VkaloffiiiA 101* 

ntallogenAOt I 

leaf oV 107; *»»*»» 
anpuisln,]Sa _ 
Tlssaea,A3«5 0flca«<' 

TnmsplcUIoa, lU* 
Tricbomes, 9a 
lU1>er,9S, 

Umbel, la. .... 
Veseiiltir plants, iHli 
Venation, 109. 
Vernation, lia 
VerQciansteis. 1S4. 
Wnx,68. 
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Explanation of tee Plates. 


Hate I. Papaver Rhoca^ Conunon Red Popjy, belonging to the li at. 
Ord. Papavetacese. The leaves aie pmnatifid, the peduncles 
have roiling hait^ the calyx consists of 2 caducous sepals, en. 

4 cnunplcd petads, the stamens ara indefinite and hypo* 
cynotu, and the ovaiy is suzmounted by a radiating stigma. 

Fig. 1. Stamens inserted on the tlulamus, bdon- ue ovary 
rrith Its EcssUc stigma.^ Fig. 2. Capsule opening ly pores belorr 
'Ac sessile radiating stigmas. 

Plate II. Janipba Manibot and Eschscholtzia califoniiea. 

Fig. 1. Janipba Alanihot, Cassava plan^ belonging to theKat 
Ord. Euphorbmeex. The leaves are dimtatdy*paAite, and Ae 
flovrers arc in racemose cymes. Fig. 2. Racemose cyme, vith a 
pcntacoccons capsule, vrhicli separates in an elastic manner mto 
o single-seeded carpcla The cyme bears male as veil as female 
flowers. Fig. 3. Pistil with stign^ Fig. 4. Stamens and 
fleshy disk Fig. 5, Seed with strophiole. 

Fig. C. Eschscholtzia califomica (nal. six), bdon^g to the 
Nat. Ord. rapavcraceae. It has a liccuUar caducous calyx like a 
can^e-extingnishcr, and a tetrajMtalons corolla, with numerous 
bypogynous stamens. Fig. 7. Hollowed end of Ac peduncl<^ with 
the putiL Fig. 8. Section of oran, with numerous seeds attached 
to 2 parietal p&centos. Fig. 9. Ceratium or aliquaifotm capsule 
(not. size), opening by 2 valves. Fig. 10. Section of the seed, 
with Ac Dicotyledonous embryo, which is shown separately in 

£g. 11. 

Plate HI. hlalva sylvcstris. Common Mallow, belonging to the 
Kat Old. Malvaccs. The leaves have 5 lobes, Ae inflorescence 
consists of cymose fasdcles, and the oistivation is eontortive. 

Fig. 1. Calyx with a Arcc-leavcd cpicalyx or involncre. 
Fig. 2. Obcordate petal, with monadelphous stamens. Fig. 3. 
Tom of stamens formed by union of Ae filaments. Fig. 4. 
Pistil with numerous carpels and stoles.^ Sbi™cn wiA 

renifotm anther opening round Ac mar;^. Tig. 6. Section of 
ovary composed ol numerous carpels. 

Plate IV. Anacanlium occidentale. Cashew-nut plants belonging to 
Ae Nat. Ord. Anacardiaccai. 

Fig. 1. Branch (someirAat reduced), bearing flowers and fruit 
The flowers arc in cymes, and Ae peduncles are cnlaiged in a 
pcar-liko form, bearing Ac nut (Ae true fruit) at their apex. 
Fig. 2. Flower not expanded. Fig. 3. Flower expanded. Fig. 
4. Stamen and pistil, with Ae calyx ; one fertile stamen longer 
Aan the others. Fig. S. Stamen serrated. Fig. C. Nut con- 
stituting the frnit. Fig. 7. Nut ojKned longitudinally. Fig. 
8. Seed scianitcd from Ac nut. Fig. 9. Cotyledons opened to 
show the radicle a, and the plumule. 

Plato V. Sarothamnus scoparius. Common Broom, Iiclong^g to the 
Nat Ord. Leguminosx or Falnccx, Sub-onl. Papilionacca!. The 
angled btancliea bear temate leaves, pajiiliouaccous flowers, and 
legumes. 

fig. 1. Two-lipped calyx. Fig. 2. Broadly ovate vcxillum or 
Btand.anl. Fig. 3. One of Ae aim or wings of the corolla. 
Fig. 4. Carina or kccL Fig. 5. Monadelphous stamens. Fig. 
C. Hairy ovary witli the long style, thickened upaurds, and 
spinllr curvciL Fig. 7. 1/igume or pod. 

Phite Vi. Cariea Pimya and Andromeda hypnoidcs. 

Fig. 1. Cariea rajeiya, tlic Papiw trcc'(«i:«A rt/Ju<rd), belong- 
ing to the Nat. Ord. Papiyaccas. The leaves are )>3lmatcly-cleft, 
and the flowers unisexual. ' Fig. 2. Portion of a raciuiose cyme of 
infumlibuliforn male flowers, with united ]«tals. Fig. 3. ’Gamo- 
pctalous male flower cut o^wn, showing the ten epicorolline 
stamens nltcrnatt'ly shorter. Fig. 4. Stamen. Fig. 5. Female 
flowers with a drep]r-r>-pirtc>i corolla. 

Fig. C. .Vndivniisla hypimides {r.ol. siz^), Monging to Ac Nat. 
Ord. Erifacf.v. Fig. 7. Flower of .Vndromeda.'' with S-parUl 
calyx, and pam'ipft.ilont ramiianulato corolla. Fig. S. IfccK vitir 
of «!itu(n «i:h its 2.honn'i anther. Fig. 9. 'Front view of 
stAHii n with hi.-'tnnte ami b;}.^re-» anther. Fig. 10. Pivtil svith ; 
it.< ovate .'Oumisiate stjle. Fig. 11. Cap*;!].-, Teith a ' 
ccntnl Wii’'‘'d pl-.vMta, | 

Flate VII. iKaai.ti.e i'r\v»t.a, II<niI:>;k Vrat<T.ltTopwc.rt, i* longing ' 


an obsolete Rmb, an irregular spnpetaions corolla, exserted 
stamens, and 1 style. Fig. 2. Pism separated, with ovary, style, 
and stigma. Fm. 3. Monospeimal fruit, with the persistent 
pappose limb of Ae calyx. 

Plate lx. Leontodon Taraxacom, Common Dandelion, belonging 
to the Nat. Ord. Compositm, Sah-ord. CiAoraccs. The leaves 
ate mdical and runcinate, Ae flowers ligulatc, and arranged in 
capitnla. The outer phyUaiies (involnctm leaves) arc reflexed. 

1. Capitulom with reflexed jihyllariesand ligulatc flowers. 
Fig. 2. A single flower, wiA inferior aAeiie -(cypsela), stipitato 
pappns, a ligiuate corolla, 5 stamens united by their anthers, and 
1 style wiA 2 stigmas. Fig. 3. Receptacle, become dry and con- 
vex, with deflexea phyllaiies. Fig. 4. Lincar-obovatc achcnc. 

Plate X. Cnscnta verrucosa, Warty Dodder, belonging to Ac Nat 
Ord. Cusctttaees, which is often considered as a snb-ordcr of 
Convolvulacese. 

Fig. 1. T^flpsa flowering stem of Dodder (not. siu), turning 
from right to left (contrary to Ac motion of Ac snn). Fig. 2. 
Campanulate corolla, wiA 5 epicorolline stamens and alternating 
scales. Fig. 8. Persistent calyx. Fig. 4. Chpsnlo opening trans- 
versely near the base. Fi^ 5. Disscj^ment and 2 seeds. Fig. G. 
Bilocmr capnlc cut transversely, showing 2 seeds in each locuL-i- 
ment Fig. 7. Roundish compressed seed. Fig. 8. Seed cut longi- 
tadmBRy,snowingAepcrispermwithAcspiially-rolled-npcmbiyo. 

Plate XI. Digitalis pn^urea, Purple Foxglove, belonging to the 
Nat Ord. ScrophtUBiiacem. 

Fig 1. Cdyx in 5 dcro segments, with Ae Pistil. Fig. 2. 
Pism separated. Fig. 3. Didynamous stamens. Fig. 4. Stamens, 
with Ae anther-lobes collateral and unopened. Fig. 5. Capsule 
enttransversdy, showing two loculnments. 

Plate XII. 2Iyristica mosemta, the Nutmeg-tree, belonging to Ao 
Nat. Old. Myristicaccai. 

Fig. 1. Male plant (not. size) with oblong nearly elliptical 
leaves, and flowers in aitillary umbellate cymes. Fig. 2. Penan A 
of mole plant laid open to show the stamens witli their united 
filaments. Fig. 3. ^AAcr, bilocular, and opening longitadiually. 
Fig. 4. Female flower ent open, Aowing Ac single pistil, with 
short style and 2-lobcd stigma. Fig. 5. Young fruit. Fig. C. 
Ripo dni]uccons fruit in Ao act of bnrsUng, and showing the 
mace or aiillodc. Fig. 7. Section of Ae rii« Tniit Fig. 8. The 
nnt; consisting of a Imnl cndocaip enclosing the seed. Fig. 
9. Tito oval seed. Fig. 10. The seed ent vertically. Fig. 11. 
Vertical section of endocarp and seed, showing ruminate pcri^pc^n 
and Ac embryo. Fig. 12. Embryo, sliGwing 2 large foliaccous 
plicate cotyledons. Fig. 13. Embryo with radicle and cotyledons. 

Plate XIII. Euphorbb hypcricifolin, Tutsan-Icavtd Spurge, belong- 
ing to Ac Nat. Ord. Kujihorbiaecs. 

Fig. 1. Plant (not. rizt) with opposite oblong haves, and flowers 
in corymbose cymes. Fig. 2. Involucre sritb apjHmdagcs euclos. 
ing male and female flowers. Fig. 8. Involucre cut ojicn, to show 
tlic insertion of the nnniirous acIilBiMydi.ous male monandrous 
flowers, and Ac single naked female flower, all i«diccllau.d. 
Fig. 4. Involucre deprived of its pctaloid appendages, wiA f<-male 
flower showing forked styles. Fig. 5. luvolucn: enclosing Ac ri{« 
fruit (regma). Fig. 6. Stamen. Fig. 7. J'mit with one of the 
cocci separated from Ac columella. Fig. 6. See-l. Fig. 9. Seed 
ent (^n, showing flcfby pcrvperm and invertc'] erubri'o. 

Plate XIV. Artocarpus inersa, the Bnad-fniit tiw, txllonging to 
Ao Nat. OnL Artocarjiacea;. 

_ Fig 1. Branch rcducid to ltd its natural siri’. with cuneate-<^vaie 
pinnatifid leaves, tnal» flowers in a cluh-5h.a]oi ih'.iiiu-<ui catkin, 
l>malc flowrrs in niundid clni!>rs. Fis. 2. Trai^vir'^ S'ctioa 
of Ac male ameiituni with iiuu-.irons lioaer*. Fig. 3. Male 
floweR-. Fig, 4. Sincie male fl«tti,r«ep\r-V-l, with a’j-Ranth in 
Cs'gmrnto nndasingh-s’.ai.aLn. Fig. 5. Forji'.e i!cv..* 3 . }‘sg. 
6. Ningh- feaaSe flower s»i.ar.;!cl. tritli oi.arj-, ftjl-, ar.d l.i I 
stigm-u Hg. 7. Ovary. Fig. S Ov;gy IvIJ’oj-n •*. show tJ • 
ovale. Fig. £*. A v.'.rif ty of ovary v.itb 2 ntj. Fig. 

1*. Tran'V. r-c rj-tiVn of ji I siwalar cv..r.*. 
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BAT, 


eastern 


coast of 1 and began to rise rapidly into favour. He eca^ from 
the sun the palace after Ac murder of Il«ao,and niA great 


Josepb Banfe L^iTa^gemu^i; ^ a jndidal tp„in 

Aeespe^on, on account of Ae vanety of ite flora. « Wdesdale ^ Here Ae queen paid bun a visi^ nAng all 

* SSlt of Ae yerr England Aetav frem jigh, «here sbe was bolding a ji^ticc 

estaWisbrnents m Amenca were this ride of forty miles brought 



nameofBotany Bay seems to ooTidM’e'^rcssTng itself in placards aid outcries, fastened 

S4l:dS'^s;=*aKSSs 

SSSSSaiss ?*a“£=u-«'^ss 

Sie^eastem division, whi A ™ b^ded on Ae K. by from bis former tnfc was casdy Pjwured, 

T„i— T? !«. ofid oinni>f7 and S. bv Finland, m Acir favour not being produced at Ac tnal, ond on the 


Laplaud, E. by Aicbangel and Olonetz, and S. by Knland, m Adr favour not being produced at tbe tnal, 

isnowmeorporated withthelasHnentioned district, having 15tb May Ac royal 

T)««a«aA 1 AAO mtA tTMsf^rti not? I ffew ddvs nrcviuttslv iisiTUoncd Botlitrcll for liis nudncuGH 


beeu ceded to B.nssia in 1809. The western division now 
forms pact of the Swedish province of Kotrland, two 
departments of which are still known, Ae one as 
Yesterbotten or YTest BoAnia, and Ae oAer as Korrbotten 
or North Bothnia. The name is probably derived from 
the Scandinavian betin, a lake. 

BOTHNIA, Gdxf of, Ae northern part of the Baltic, so 
called f rom th e above province. See Bai/cic Sea. 

BOTHWELL, a village of Scotland, in Lanarkshire, 
situated near the Biver Clyde, about 8h nules S.E. of 
Glasgow, and a favourite resort of Ae InlmbitaTits of Aat 
dtj. It contains a Gothic church of some antiquity ; and 
abont a mile from Ae village are the rains of l^Awell 
Castle and the modem mansion of Lord Douglas. In the 
neighbourhood is Ae scene of the famous batSe of Bothwell 
BrHge, uhich was foagbt between Ae Covenanters and Ae 
forces of the doke of Alonmonth, June 22, 1679. Bothwell 
is one of the most ancient baronies in Scotland, and gives 
a tide to 8 serire of fanuUes Astingmsbed in Ae bistoiy of 
Scotland. .Joanna Baillie was bom in Ae village manse. 
The p opulatio n of the parish in 1871 was 9193. 

BOTHWELL^ Jasies ItemnEK, T.mt. of, in Ae 
peerage of Scotland, only son of Fatrick, third earl of 
Bothwell, was bom about 1526. NoAIng is known of his 
life up to Ae date of lus father's death, 1556, when he was 
served her to his vast estates. For Ae next few years 


few days previously pardoned 
of her, and had raised him to the rank of duke of Orknqp. 
The fanded security in which they passed the few days 
after their marriage was soon and rudely dispcllci The 
great lords collected their forces and seized Edinhnigh, 
Bothwell and the queen escaping with the greatest dilBcnlty 
to Dnnbar. At Carheny Hill the opposing parties met > 
Mary sntrcndcrcd to Ac lords, and Bothwell fled to Dnnbar 
and Aence to Orkney. Being closely pursued ho took shij^ 
was captured by a Danish cruiser, and confined for a time 
at Copenhagen, He was removed to Mnlmfi and afterv^s 
to Dtaxholm Castle, where he died in 1575. He is said to 
Iravc made a death-bed confession exonerating Ac qneen, 
bat the authenticity of Ae report is more than donhtful 
There is hardly a redeeming point in BothwcU’s character; 
he was ntterly selfish and brutal, and did not even treat 
with courtesy or kindness the woman who had risked so 
mnA for bis sake, (See Tytler and Burton's histories ol 
Scotland.) 

BOTTA, Caelo Giuseppe Gugltelmo, Italian historian, 
IS bom in 1766 at San Giorgio, m Kedmont. _ He 
studied medicine at the university of Turin, and obtained 
^ doctor’s degree when about twenty years of age. Hav- 
ing rendered himself obnoxious to Ac Government during 
the political commotions Aat followed the FrenA Bevdla- 

f w # w > . . J MA ttsft 


estates, iot the next few years tion, he was imprisoned for nearly two years; and on his 
held^S&®dSi£*rh ^“doubteay rdease m 1794 he withdrew to Ranee, only to return to 

Soott^ Bordm T T ® ^ native country as a physician in the FrcnA army, whMe 

^ P«»S«ss he foUowed as far as Ycnice. Here he joined the . 



^ ^562 ocenned Ae 
BoSSl conspiracy between 

aHbntfasan- A im was found to be 


provisional government 

mon^ tfll Ae fall of the Napoleonic ^tem in 1814, he 
continued to have considerable political influence j and 
Aongb towards Ae close of Aat period he acted rrith sn 
independence that proved ofTensivc to Napoleon himselfr 
and on the restoration of Ae Bourbons adapted bis conduct , 
to Ae cirenmstances of Ae time, he was still in saffiment 


« - wMoz MAcvu xjut s. ^ juuLUfc Him oeYer aiiowea jus ueu ^ -V*' 

umerons to make it safe for BoAwA ^ “ the political qmet that followed 1816 he nato- 

aran^ and he again fiei He teanneaTP^ «f ^ rally devoted himself more esdumvely to Uteratnre. By 

18241 ^ M c«nptel,d . rf'ltdyfr™. 1 T 89 » 

queen with Damley, 1814 (4 vok), on which nis fame prindpafiy rests, for 
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thoagh the continTiation of Gnicciardini, which he was 
afterwards encouraged to undertake, is a careful and labo- 
rious work, he had not the erudition necessary for the 
satisfactory restoration of the past. Though living in 
Paris he was in both these works the ardent exponent 
of that recoil against everything French which took place 
throughout Europe. A careful exclusion of all Gallicisms 
is one of the marked features of his style, which is not 
unfrequently impassioned and eloquent, though at the same 
time cumbrous and founded upon antiquated models. 
Botta died at Paris in August 1837, in comparative 
poverty, but in the enjoyment of an extensive and well- 
earned reputation. His son, Paul £mile Botta (1805- 
1870), was a distinguished traveller and Assyrian archae- 
ologist His excavations at Ehorsabad (1843) were among 
the first efforts in the line of investigation afterwards pur- 
sued by Mr Layard. 

The works of Carlo Botta are — Diseriptim de TiU it Corfmi, 1799 ; 
an Italian translation of Bom’s Joannis Physiophili speeimen tiuma- 
dioitgim, 1801 ; SouvtniratCunvoyafftcnJDalmatie, 1802 ; 3Iimoire 
aur la nature its tons et its sons, 1803 ; Storia della guarra delV 
Indtpendenat America, 1810 ; Oamillo, a poem, 1816 ; Storia 
d' Italia dal 1789 al 1814, 1824; Soria dCltalia in eontinuasione 
al Guiedardini, 1832, &c., &c. 

BOTTICELLI, Sasdro (for Alessa 2 «i>bo), one of the 
most original and fascinating painters of the school of 
Florence. Like many Italian artists, he is called not after 
his father bnt after the master under whom he learned his 
first lessons in art. He was the youngest son of a citizen 
named Mariano Filipepi, and was born at Florence in the 
year 1447. It is related how as a child, though quick at 
whatever ho chose to do, he was restless and wayward, and 
would not take kindly to “ any sort of schooling in reading, 
writing, or arithmetic j " so that his father put him, in 
despair, to learn the goldsmith’s trade with a gossip of bis 
own named Botticdlo. Thus his first training, like that of 
Ghirlandaio and many of the best artists of the time, was 
in jowcllcty and metal working. He showed talent and 
fancy, and was presently transferred from the school of 
Botticello the goldsmith to that of Lippo Lippi the 
Carmelite brother, then in the height of his practice and 
reputation os a ^intcr. Under that master Sandro acquired 
a perfect proficionqr> and on his death in 1468 appears to 
have begun independent practice. The special character- 
istic of Lippo Lippi’s style had been its union of a buoyant 
human^ spirit of life and enjoyment >vith the utmost 
simpUcity and tenderness of religious feeling. In Botticelli 
there was more than all the fire of his master, and more 
than all his delight in beauty, together wifh a sentiment 
which was altogether personal to himself. All his crea- 
tions arc coloured with an expression of eager and wistful 
melancholy, of which it is hard to penetrate the sense and 
impossible to escape the spclL Whether he paints a 
^ladonna with her child surrounded by angels, or a Venus 
among her Graces and Cupids, the countenances which he 
shows us are of a kindred type, and have upon them the 
pale cast of the same nameless passion. He was an artist 
of immense invention and industry, and in the early part 
of his career painted in oil and tempera a va.it number of 
pictures both in the classical and the Christian vein. Xo 
other work expresses the spirit of the time in a more 
interesting way, or with so much imaginative refinement 
and teehnic.'il charm. His dejected types have an infinite 
brauty of their own, and though his fismres are not designed 
with perfect science, and have some tendency to attsnuation. 
and to coarseness of the li.ands and feet, they arc neverthe- 
le.<s drau-n with a determination and finiih in the contours, 
and modelled with a fulne.is and delicacy of relief, nhich 
belong only to the most accomplished art. 

Of all the Florentine schwl. Botticelli i* the richest and 
most fanciful colouri.<t, — often using gold to enrich the ; 


lights on hair, tissues, and folutgc, with a vety cxqnisitc 
efiect. That may be the consequence of his early employ- 
ment upon gol^mith’s work, as is, more certainly, his 
minute solicitude in all the accessory details and ornaments 
of his compositions. The patterned and embroidered 
dresses, the scarves and head-gear of his figures, arc often 
treated with an incomparable invention and delicacy. 2s o 
artist has ever painted fiowers with a more inspired affec- 
tion, and especially roses, with which he was wont to fill 
the backgrounds of his pictures. He preferred, it would 
seem, the circular form for his compositions ; and a large 
number of devotional pieces in Ibis form, by bis own hand 
and that of his scholars, are scattered through the museums 
and private collections of Europe, and are among the most 
poetical examples of religious art that Italy has left its. 
He went even beyond his master Lippo Lippi, and the 
sculptors Luca della llobbia, Donatello, and Desidetio da 
Settignano, in the touching and engaging character of the 
children who minister, in the form of angcl^ to his sacred 
personages. He designed choirs of such or of grown-up 
angels dancing between earth and heaven, or circles of 
them ranged in the order of the celestial hierarchies, with 
a variety of grouping and a graceful fire of movement 
that was a new thing in his art. One of the best examples 
of this kind of work is a round numbered 33 in the gallery 
of the Ufiizj at Florence. Another very famous cxami>lc 
of his devotional art is a picture of the Coronation of the 
Virgin executed for Matteo Palmieri, a Florentine man of 
letters and speculative philosopher, with whom the painter 
was intimate, and who gave suggestions for the design uf 
the picture. It represents the Virgin and Christ surronuded 
by the celestial hierarchies according to the scheme (with 
some slight divergencies) of Dionysius the Arcopagite,— on 
the ground beneath, the donor and his wife kneeling at 
either side of the Virgin’s tomb, the Yal d’Arno and the 
city of Florence in the distance. This picture is now the 
property of the duke of Hamilton. But the grandest of all 
his altar-picccs is that numbered 47 in the Florence 
Academy, ivith a group of life-sized saints on the ground 
and a dance of angels above. In the Ufiizj is an Adoration 
of the Magi, in wmch Botticelli has introduced the portraits 
of Cosimo, Ginliano, and Giovanni dc' Medici. By that 
house he, like all the artists of bis time, was much be- 
friended ; and for Lorenzo’s villa at CastcIIo be jiaintcd tiic 
most beautiful of his pictures of classical niytholog:.*, tlio 
Birth of Venus now at the Ufiizj, and the Venus with the 
Graces now at the Florence Academy. The N’ational 
Gallciy possesses two smaller but adrairablc works of the 
master in the same vein. An allegorical figure of Fortitude, 
designed for a scries of which the rest were painted by tlic 
brothers Pollainoli, and now in the Ufiirj ; a jiicture com- 
posed from Lucian’s account of the Calumny of AiK:lk5 in 
the same gallery'; a scries illustrating Boccaccios story' < f 
Nastagro degli Oncsti, which Las passed into pricatc bandi 
in England — these instances will suffice to show the vanc:y 
of themes upon which Botticelli exercised hi-; gcciu.i. A 
St Augustine, painted by him in rivalry with Ghirlandaio 
in the eburcb of the Ognlss.anti, and still existing, ii said 
to have won great praise from his contemporaries for it.i 
exhibition, in the head of the saint, of “ that j>n>foaz. i 
cogitation and most acute subtlity which wc are '.lont to 
find in person.^ who are of thoughtful habit ai;d co:.tij.u:.!ly 
abstmeted in the investigation of thir:E> the ra* it d-.- :> ar d 
difficult.’’ 
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ivards that he iras sammoned to Borne by Sixtus IV., to 
decorate the mils of his Betr diapd in the Vatican. 
Among the great scenes in fresco painted on those walls 
by Domenico Ghiilandaio, Cosimo Bosselli, Signorelli, 
and Ferugino, three subjects from the hand of Botticelli 
hold their ^ace with the noblest They represent the 
Life of Moses, the Destruction of Borah, Dathan, and 
Abiram, and the Temptation of Cfhrist In 1482, probably 
after his return firom Borne, he received a commission to 
paint in the Sala dell’ XJdienza at Floreuce, togetiier wito 
Domenico Ghirlandaio. Many of the worlm already men- 
tioned probably fell within the next ten years of Botticelli’s 
manhood. The Boccaccio series bdongs to 2487. In 1491 
he was engaged, together witii tto l^then Ghirlandaio, 
upon some mosaic decorations in the cathedral of Florence 
which have unhappily perished. Soon after this time there 
»me into his life a new infinence which greatly 
it. It iswdl known how the genius of 'the Dominican 
Savonarola sw^ like a storm over the affitity of Italy, and 
what a revolution, after the passage of the French king 
throng Florence, he brought about in the temper and 
poliqr of Ihe republic^ — dnving ont the merchant family 
who had been its untitled masters for half a century 
Mtablishing in plane of their rule a new toeocracy of which 
Im Imnsdf the oracle and minister, taming the hearts 
of old and yo^g away from the world and from their lusts. 
Afeny of the first artists of the city became his most ardent 
fjlomrs, and among them Botticelli mat the actaal 
effect of his wnvemion upon Mm we have scanty means 

of judging but it needs must have pnt an end to Lis 
pamtmg of those old mythologies, over which in earliS 
™«>«i?»tion had been used to throw so singular a 
charm. Vasar^ a devoted servant of the later Medici and 
to^foM a ttadncBT of the greatest enemy that house had 
Savonarola’s influence upon Botticelli 
SSS” -ay^gthathe was ‘'oUnSSupon 

MuLl ^ ^ Savonarola in sXa 

atlutfoaod liiiDsdftdd 

•n •l6«So» to ““ 

died of hunser ” W« Tiam r ^old, we may say, have 
test the accu^ of\fe 

the young JlicLlanS ^ a “ ^496 

addressed to this Loronso do’ mS*?T ® ^®**®*^ 

that is, -the son ‘to younger, 

ttithaWther he xis liS 



witnesses ; that he thought of the tribulations among which' 
ho lived as the “ second woo ” of Bov. xl, and ns coincident 
with the “time, times, and half a time " of that and other 
prophetic writings; and finally — such is the originality and 
exc^ence of the work — that bis imagination had at this 
lost none of its fire nor lus hand of its cunning, m are 
quite without the means of deciding whether any proportion 
of the large existing mass of his undated works belong to 
the years following this ; or whether wo are really to fbiny 
of him as failing in his ivonted industiy in his latter days, 
from regret and disappointment at lus mastet^s fate and at 
public affairs, from pre-occupation over n^atical theology 
(which had rdways had an attraction for him, and, in the 
case of the picture painted early in his life for Alattco 
Foltmcri, had brought upon him a charge of heresy}, or, 
lastly, from another cause whidi Vasari alleges, but whii£ 
wo have designedly passed by till this place. 

In the history of engraving there arc no productions more 
precious more interesting, or more problematic^ than a 
nuinber of plates executed in a primitive style, with aerore 
ratlines and straight lines of shading, by ortists of the 
Korontino school towards the close of the 16th century. 
The ongrarings in this manner include some two hnndrM 
and fifty pieces, covering the whole range of subjects that 
interested the mind of Italy at this most activo M.d fand- 
m moment of the early Bcnaissanco. The best known of 
them erigtavings are as follows three designs to the 
rarhest book published in Florence with engraved illustra- 
tions, called /f Monte Saneto di Dio (14T1); a set of 

twenty-four Prophets; a set of 
^Ivc Sibyls; setard subjects of Saints; several of 

the Judgment of Pans, Loves in a Vineyard, and tho like! 

(|one falsely ascribed to Mantegna, whose 
SSScJfSS® “ ®‘“^y J^tingaishablc f£ this} of 
A 'Virtues, the Arts rad 

^cnce% tho Mnse^ rad tho Planets (fifty in all) ; a series 

rabfe? of Christ; a 

iSSS ^ *i.® another of tho preaching of4he 

gang ly Pp ^ ^ ^ 

diSS^f . 1 ^ fliMbmo m»idenl>te 

BchS they are all unlike the work of any other 

Florentine of the 16th cktrS. 
mmt same time toe 

»lil» hTO tem taed w. a te» 

!* B<«c(!mmdrtMKcAiiloiiio. 

*vuo un paper ttom GncrraviVuMi nr ^ • 


to the besfc artiste aa 

David. colossal staS? S 

ia a beautiful piSe^“ a **»an all 

by-scenes, in the posaSof Mr 

an inscription in base Orspi^ which 

^e inscription seems to master himself 

^^c^andr^ pdntTat\T2ri'“^‘‘®.is pSl 

trrabIesofftaly,inthe£lf.S2e5t2f/®f' 

fulfilment of the eleventh *™®t during the 

in the looaae of^K of 

T* y«?«- Afterwards W ^ and a 

the twdfth of John, and we S““®^ according to 

BottitetV*”®’" Douce it appears **®‘Wendown as 
^ A ® aad a half^St^ J*® established that 

tJ.®, .I^P" e«e8; that he ^ instnietioas 

Dominican refonnor and ii{. *®®“aed the dnnt i, 



With tho ravratiM^SiTL®^ desiring, all that ho did was 
again, ViSK» ®f ®{ Botticelli.” And 
tical (ue. thmur u r. ,De^^eelli tlja^ “from being a sophis- 
a part of 'Dante and person, ho commented 

C into^^i . and put 

time; 80 t^t not ^® ®Pea^ a deal of 

cause of infinite dv I**®'* ®* paioting) “it was a 

=»anyS>4 £ ® s S'?®” » Bis life.^He pit in print 
made, hut in a bnd^J**® designs which he had 

Passa^t£thi£3„T®y O^ti^oitrengthof those' 

instance, Yorme down by connoisseurs, as, for 

work of Sandro ®”‘* Fassavant, as the 

apart, ®®®®^® Baldini, jiintiy or 
OP the other of the 01 +^^***°®-^®^®*®*® subjects to the one 
internal evidenoo w i® according to his private canon of 
fhis internal eridonna + a sctapnlous examination shows 
contradictoiy Miw L- “® meagre rad very 

v* 4Vor can much be built upon the external 
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testimony of Vasari. The phrase “ pat into print ” is am- 
biguous, and by it Vasari may mean us to understand either 
that Botticelli engraved the designs himself or else that 
he merely furnished them to be engraved by another hand. 
To him the chief part in the invention, to Baldini the 
chief part in the execution, is usually and with a fair 
measure of probability assigned. Vasari’s information on 
the whole subject was evidently loose ; a Triumph of Faith 
of Savonarola, which he extols as Botticdli's best engraving, 
does not at present exist at alL None of the designs bear 
the cridence of Botticelli’s manner in a sufficiently definite 
form to be undeniable. On the other hand, many of them, 
by their poetry, their refinement, their singulariiy, are 
quite worthy of his hand, nor do they resemble any other 
contemporary style more than his. If he designed and 
executed, or in part executed, them, they are no slight 
addition to his fame, and a noble vindication of his 
industry during that old age of idleness, decay, and “dis- 
order,” which followed, if we are to believe Vasari, upon 
the splendid and inspired activity of his youth and man- 
hood. But the question is one which criticism, it is to be 
feared, will never have the means of fully settling. (Vasari, 
cd. Lemonnicr, vol. v. pp. 110-127 ; Crowe and Cavol- 
caselle, Iliti. of Painting in Italy, voL iL pp. 414-430; 
W. H. Pater, Studies in the History of the Renaissance; 
and see also Ariadne Florentine No. vL, by John Bushin; 
art. “ Baccio Baldini,” by £. Kolhoff in 2d ed. of Nagleris 
Kunsder-Lexikon ; and the Academy for February 1871.) 

BOTTIGER, EabIi AtTGUST, a distinguished German 
archaeologist, was born at Bcichenbach in 1760. He was 
educated at the famous school of Pforta, and at the 
University of Leipsic. In 1784, after having passed a few 
years as private tutor in Dresden, he was made rector of 
the school at Guben, where he remained for six years. He 
was then transferred to a similar post at Bautzen, and 
in 1791, through the influence of Herder, obtained the 
appointment of rector of the pmnasium at Weimar. In 
tW town he entered into a circle of literary men of the 
highest powers, including Wieland, Schiller, and Goethe, 
and distinguished himself by the great versatility of his 
talents. He published in 1803 a lively and learned work, 
Sabina, oder Morgenseenen cincr reichen Romerin, giving a 
description of a wealthy Roman lady’s toilette, and a work 
on ancient art, Gricchisehe Vasengemalde. At the same 
time he assisted in editing the Journal des Luxusund der 
Mode, the DeutsAe Hercur. and the London and Paris. 
In 1804 he was called to Dresden os superintendent of 
the studies of the court pages, and received the rank of 
privy councillor. In 1 814 ho was made director of studies 
at the court academy, and inspector of the Museum of 
Antiquities. He died at Dresden in 1835. 

Of liw numerous works, most of wliick are devoted to ancient art, 
the followini; lansm most worthy of notice : — Tdeen sur ArAaolngit 
dtrMatmi, 1811; jruus.'ntyfAo?( 9 >>,lSll; VvritTfinijmundAwfs'dze 
sar Althtrihwrslvt^df, 1817; Amallhca, 3 toK, 1821-23 ; ‘/rfeca 
Kan^nitthotojie, 2 vols., 1S2C-3C. The Opatcala et CarmHa 
Lalina were puMished wpatately in 1637, srith a collection of Ids 
sm.illcr pieces, ICliinf S'f.ri/ten, 3 vols., 1837-6. A sketti of his 
hiopniphy h.n Uen written hy his son, Karl 'Wilhelm Bdttigcr 
(17l*0-18i<2\ for some time professor of history at Krlaap>n, who is 
well known as the author of several v.alusblu historie.s {Ili’iont of 
Otmcr.y, Hitinytf Stxn'j, Uviory cf Jl-jrarii, Ur.ircnat Hi^on 
d’l birTraj'hi'ft.) 

BOTTLH The first bottles were prolxibly made of the 
skins of auiinal.c. In the Iliad (iiL 247) the attendants 
nre represented as bearing wine for use in a liottic made 
of goat s skin. d«r»:t3 «• The ancient Egyptians 

u«ed skins for this purpose, and from the langtragc employed 
by Herodotus (ii. 1211, it appe.trs that a iKittliTwas formed 
by sowing up the skin and lc.iving the projection of the 
log and fivt to servo .as a vent, which was hence tenuc\l 
wo5«i'i'. The aiH'rtv.re w.t« closed with a plug or a string. | 


Skin bottles of various forms occur on Egyptian monu- 
ments. The Greeks and Romans also were acenstomed to 
use bottles made of skins ; and in the southern parts of 
Europe they are still used for the transport of wine. Tlie 



Fxc. 1. — ^Roman Skin Bottles. 


accompanying illustration is from specimens at Pompeii and 
Hercnlanenm. The first explicit reference to bottles of 
skin in Scripture ocenrs in Joshua (ix. 4), where it is said 
that the Gibeonites took “old sacks upon their asses, and 
wine-bottles old and rent and bound up.” Skins are still 
most extensively used throughout Western Asia for the 
conveyance and storage of water. It is an error to repre- 
sent the bottles of these ancient Hebrews as being made 
exclusively of skins. In Jer. xix. 1, the prophet speaks of 
“a pottePs earthen vessel” The Egyptians po.«ses.<cd 
vases, bottles, &c., of hard stone, alabaster, glass, ivory, 
bone, porcelain, bronze, silver, and gold, and also, for the 
use of the people generally, of glazed pottery or common 
earthenware. As early as Thothmes UI., assumed to be 
the Pharaoh of the Exodus (1490, B.a), vases existed of a 
shape BO elegant, and of workmanship so superior, as to 
show that the art was not, even then, in its infancy. lu 
the annexed cut various specimens of these are represented. 



Fxc, 2.— Epyrfiar. B-ittlf* a*sl V6*ct. — ^1, 2. GoM 3. Cut 
4. Earthcavare. 5, 7. PcTcelala. C. Bari St'";*. 5. G'li, v..;}, 
p!ate< ari basis. 9. Stose. 10. Alalvter, 


The British Ma.ecum contains a fine colkction of tl'.’' 
articles. The i*rocc5S of making gla'« l*o*tlcs is d-.-irib.d 


under the heeding Gl.^<;s. 

BOTTOMRY, a maritime contract by wliich 
bottom) is hj 7 fOthccr.tcd in scrarity for cvr.'. 
for expenses incurred in the c».nr-c of v.j 
the condition that if she arrive at h* r ds-.-tistt;' 


a f r 
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shall be liable for n;ayn;*.t.t of t 
such pix'miuni tl:trc-,>a a* may have 
that if the ship i-: !>”t. t! i* br, U: 
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premium. ® ^ 

Ld, if necessaty, the cat^o also. ^ so®® 

Bo^ obligation of the ship-moatet w ato it ^ 

money istmrcowed on the aecuniy of the cargo ' JJ 

Sto?e taken np at re./,ondeu<ia;^ 

rare and exceptional cases that it could be competent to the 
P^dge the cai^, exc^t 

bo£miy obligation, along with the ship and f^gbt In 
conaidemtion of the naks aaaumed by toe “® 

bottomry premium (sometimea totmed imwiftwe nu^t) m 
usually high, varying of comae with the nature of the Bale 
and toe difficulty of procuring fnnda. 

A bottomry contract may be written out in imy form 
which auffidently shows the conditions agreed oP between 
toe parties j but it is usually drawn np in toe form of a 
bond. The document must show, either by exptoas terms 
or from its general tenor, that the risk of loss ia assumed 
by toe lender, —this being the conaidcration for which 
toe In^ pteminm Vs oonc^ed. The lender may 
the bond by endorsation, in the same manner as a bill of 
exchange or bill of lading, and toe right to recover its 
value becomes vested in toe indorsees. 

According to toe law of this country, a bottomry con- 
tract remains in force so long as toe ship exists in ihefoTVi 
of a thip, whatever amount of damage she may have sus- 
tained Oonseqnently, toe “ constructive total’loss whieli 
is recognized in marine insurance, when the ship is dam- 
aged to such an extent that she is not worto repaiimg, is 
not recognized in reference to bottomry, and will not 
absolve toe borrower from his obligaMon. But if the ship 
go to pieces, the borrower is freed from ell lialnlity under 
toe bottomry contract ; and toe lender is not entitled to 
receive any share of toe proceeds of such of too ship’s 
stores or materials as may have been saved from the wreck. 
Honey advanced on bottomry is not liable in England for 


BOTTOMBT 


before pled^ng tneir propeny. Fadlity of communicatwn, 
by tel^raph and otherwise, has of Into years given addi- 

tional stringoa<8y to this rule. 

The bottomry lender must use roasonaoie diiigcace to 
ascertain that a real necessity exists for too loan ; but be 
is not bound to sea to toe application of too money 
advanced. If the lender has originally ndvauced too funds 
on too personal credit of the owner ho is not cntiticd to 
reaniro a bottomry obligation. A bond procured from the 
sbipmastcr by improper compulsion would bo voiA 
The power of too master to pledge too eargo di^ionds 
upon tocro being some reasonable prospect of benefit to it by 
BO doing. Ho has no such imwcr except in virtue of cir- 
cumstances which may oblige him to assume the character 
of aaent for the eargo^ in the absence of any other party 
authorized to act on its behalf. Under ordinary mreum- 
stances ho is not nt liberty to pledge the cargo for repairs 
to the ship. If indeed the goods be of a poiishablo nature, 
cndilit hei mp o srib le to get toe ship repaired in sufficient 
t.tt n« to obviate serious loss on them by delay, without 
including them under the bottomry contract, ho has power 
to do BO, because it may fairly bo assumed, in the case 
supposed, that the cargo will be benefited by this pro- 
cedure. The general principle is, that the master must 
act for the cargo, with n reasonable vimv to too interests 
of its proprietors, under the whole circumstances of the 
— When ho docs this his proceedings will bo sustained ; 


If toe ship should deviate from toe voyage for whito 
the funds were advanced, her subaequent loss vrill not dis- 
charge toe obligation of toe borrower under the bottomry 
contract. If she should not proceed at all on her intended 
voyage, toe lender is not entitled to recover toe bottomry 
premium in addition to his advance, but onty toe ordinary 
rata of iutmast for toe temporary loan. ^ the bottomry 
premium is presumed, in every case, to cover too risks 
incarted by the lendw, be is not entailed to charge toe bor- 
rower with toe premium which he may pay for ineuranee of 
to^m advanced, in addition to that stipulated in too bon A 
*he contract of bottomry seems to have arisen from too 
^tom of permittiiig the master of a ship, when in a 
foreiga country, to pledge the ship in order to ruise money 
lor repairs, or other extraordinary e3q)enditure9 rendered 
nectary m the course of the voyage. Ciroumstances 
often ans^m winch, without toe exenase of this power 
^ ^ impossible to pro- 

2 fl*® ^oyag® ; and it is better 

necessity the contract SZ 

mastetof aBritashshinhasno Accordingly, toe 

bond at a Britito port, m ® ijottomw 


case. 


Nrithcr has h^ auTS'TS S 
private debts of h» wn bat or goods for 

mdispwsable for the ““PPM® «« 


cases he oudit. if i. — ■-v-s** ou 


v<yagia And in oil 


bat should ho manifestly prejudice the interests of too cargo 
by including it under bottomry for the mere purpose of 
relieving the ship, or of earning the freight, the owners of 
too cargo will not bo bound by the bottomry contmeb 
Any bottomry or respondentia bond may bo good in port 
or bad in jiart, according ns toe master may havo nct^ 
within or legond too scope of his legitimate authority in 
granting it. If two or more bottomry bonds hove been 
granted at dificrent stages of too voyage, and too value of 
too property be insufficient to discharge them nil, the last 
datiri bond has the priority of payment, os having inrnished 
toe means of preserving the ship, ond thereby preventing 
tlio total loss of toe security for the previous bonds. 

When the sum doe under a bottomry bond over ship, 
freight, and cargo is not paid at the stipulated time, pro* 
ceemngs may be taken by the bondholder for recovery of 
the freight and for the sale of the ship) and toould the 
proceeds of these be insufficient to discharge toe claim, a 
judicial sale of the cargo maybe resorted to. As a general 
rule toe value of the ship and freight must bo exhausted 
before recourse can bo taken against tho cargo. A bot- 
tomry bond gives no remedy to the lenders ngainst the 
owners of the ship or cargo personally. The whole lia- 
bili^ under it may be met by too surtendor of the 
property pledged, whether the value so surrendered covets 
too amount of the bond or not. But too ovrnors of toe 
ship, though not liable to too bondholder for moro than 
too value of toe ship and freight, may be further liable to 
the p^riotocs of the cargo for any sum in excess of toe 
ro^s proper share of tho expenses, taken by toe bond- 
nolder out of tho proceeds of too cargo to satlriy the bond 
after the ship and freight have been exhausted. 

Trie bottomry premium must be ultimately paid by the 
parties^ for whoso benefit tho advances were obtained, ns 
ucertain^ on the final adjustment of too average ospondi- 
tnros fit too port q£ diOisi&inAiUvA 

ft® of^?g;tltadine,« 2 Bob. A. R, 
Cochrane,” 8 Jur., 714; toe “Qyn. 
tow, 20 L. T., 7, 64; too “Bonaparte” 14 Jur., 606; 
' n 218 ; Benson v. Chapman, 6 

t:^B., 330 ; 8 a B., 950; Shea's Marshall f?a /fl««*ranee, 

girt 11.; Arnould On Insurance; Pritchard’s Admiralty 

(j. WA.) 
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BOTZEIiir, Bozek, or Bolzaito (tlie andent Po»« DrutCi , \ 
a town of Austria, the capital of the circle of Btixen in | 
Tyrol, is situated at a height of 1120 feet near the con* 
fluence of the Talfer and the Eisack, 32 miles N.N.E. of 
Trent. The town is well built in the Italian style, and 
has a fine old Gothic church of the 14th and 15th j 
centuries, a castle, seveial churches and convents, and a 
gymnasium. Situated at the intersection of roads from Italy, j 
Germany, and Switzerland, it has an extensive transit trade, 
and its four large annual fairs date from 1024. It has 
also manufactures of Unen, cotton, silk, hosiery, leather, 
and wax. It is protected from sudden inundations by 
a strong dike of masonry nearly two miles in length, and 
in some parts 24 feet thicL Botzen is mentioned as early 
as 378. In the 9th century it was the seat of a Bavarian 
countship, but in 1027 it was presented to the prince- 
bishop of Trent by the Emperor Conrad IL For centuries 
after that date it continued to be an object of strife between 
the Germans and Italians, until at last, in 1531, the autho- 
rity of the count of l^yrol was acknowledged on all hands. 
Since then the city has followed the fortunes of Tyrol 
BOUCHES-DU-RHONE, a department of France, 
situated along the south coast, and, as the name imports, 
at the mouth of the Rhone. It is bounded on the N. by 
Vaucluse, from which it is separated by the Durance; on the 
E. by Yar, and W. by Gard ; and its area is estimated at 
1963 English square miles. The western portion consists 
of a low and marshy plain, known as the C^margue, which 
18 remarkable for its unhealthiness ; to the east of this is 
situated the remarkable stretch of country called the Crau, 
which is strewn with pebbles like the sea beach ; and 
further east and north there are various ranges of mountains 
of moderate elevation belonging to the Alpine system. A 
few small tributaries of the Rhone and the Durance and 
n number of streams, such as the An^ the Touloubte, and 
the Huveauuc, which find their way directly to the sea, 
arc the only rivers that properly belong to the department. 
The proportion of arable land is exceedingly small, though 
the quantity has been considembly increased by artificial 
irrigation. Wheat is cultivated >rith success in some parts 
of the Camarguc, and, if labour were more easily obtainable, 
rice might also be grown. Horses and cattle are reared in 
a half wild condition, and large flocks of sheep arc 
pastured during the winter on the herbage that springs up 
among the pebbles of the Crau. The numbers of domestic 
animals in the department were in 1872 as foUows: — 
horses 20,665, cattle 2686, sheep 262,566, and goats 
17,560. The only mineral furnished to any extent by the 
dcp.irtment is coal, in the mining of which between 1000 
and 2000 workmen arc engaged, W there arc also quarries 
of limestone, sandstone, slate, gypsum, marl, and marble. 
The salt marshes, which cover an area of 2290 acres, 
employ more workmen than the coal-mines, and the amount 
of salt obtained exceeds in quantity the produce of any 
other department in France. There arc extensive mann- 
fneturrs of soaps, perfumes and oib, soda, sulphur, sugar, 
woollen hosiery, and leather, and a variety of other articles. 
The forcigu commerce of the department, which is princi- 
pally carried on in the ^Icditcrmncan basin, is for the most 
part concentrated in the capiml, Marseilles; the minor ports 
are Martigucs, Cassis, and Ciotat. The deimtmcnt is 
divided into the three nrrondissements of Marseilles. Aix. 
and Arks ; the more import.'int towns in which (in addition 
to their capitals) arc respectively Aubagne, Ciotat, and 
Roquevaite : Martigues. Salon, and Istres : and Tarascon, 
S.\int Remy, and Ch.‘ttcauren.anL Among the numenius 
men of mark belonging to Bouches-du-Rhose are D’Un'e. 
Mnsdllon, Vanloo, Tourm-fort, Bartlu'kaiv, Vauvcr.argac.<. 
Thiers. Mipiet, Achard. and Roin-ttid. Tise population, 
which in 1872 amounted to r>r>4,911. contains a large pm- 
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portion of foreigners, mostly of Italian nationality. The 
total alien element in 1872 was represented by* 42,855, the 
Italian by 33,500. 

BOUFARIK (the “ Hanging Well ”), a town of Algeria, 
in the province of Algiers and arrondissement of Blidali, 
about 21 miles from the city of Algiers near the railway 
thence to Blidah. It is a thoroughly French town, and only 
dates from 1835, when General Drouet d'Erlon cstabli.-)icd 
an entrenched camp on what was then a mere hillock in 
the midst of an almost uninhabitable marsh. Shortly 
after Marshal Cilausel determined to build a regular city, 
which was at first called Stiedina Clauscl in his honour. 
The draining of the site and neighbourhood was a costly 
undertaking, and was only accomplished by the sacrifice of 
many fives. The town is now one of the most flourishing 
in the country, is surrounded by vast orcliards and farm-s 
and afibrds a market to the pastoral Arabs of the Mctidja. 
There are flax-dressing and spinning mills, and the manu- 
facture of essences and perfumes is carried on to a consider- 
able extent. The population, which is composed of veiy 
various elements, amounted in 1872 to 2588. 

BOUFLERS, Louis Fuaxcois, Due de, commonly 
called the Chevalier Bouflers, a peer and marshal of France, 
and a general of distinguished reputation, w'as born January* 
10, 1644. Having early entered the army, he was raisod 
in 1669 to the rank of colonel of dragoons. In the con- 
quest of Lorraine he served under Marshal de Crequy. In 
Holland he served under Turenne, frequently distiiiguibhing 
himself by his skill and bravery ; and when that celebrated 
leader was killed by a cannon-shot in 1675, he commanded 
the rear-guard daring the retreat of the French army 
After performing various military services in Germany, in 
Flanders, and on the frontiers of Spain, he was created, in 
1690, general of the army of the Moselle, and contributed 
materially to the victory of Flcurns. In the following year 
he acted as lieutciunt-gcncral, under the king in person ; 
and daring the investment of Mons, he was wounded in an 
attack on the town. He conducted the bombardment of 
Lidge, which was defended by an enemy superior in numbers, 
and afterwards forced the allied generals to abandon Lux- 
embourg. He was entrusted with the command against 
King William at the siege of Namur, and took part in the 
victory of Stcinkirk. For these imjiortant services he was 
raised in 1693 to the rank of marshal of France, and in 
1695 was made a duke. In 1694 he was appointed 
governor of French Flanders and of the town of Lille. 
By a skilful manccuvrc he threw himself into Namur in 
1695, and obstinately held out for four months during 
which the besiegers lost 20,000 men. In the conference) 
which terminated in the peace of Ityswick he had a 
principal share. During the following war, when Lille w.rK» 
again threatened with a siege by the duke of Marlborough 
and Prince Eugene, Bouflers w'ac appuintvil to the com- 
mand, and made an obstinate rc.cistancc of four montIi.«. 
He was rewarded und honoured by the king for his dcfen<'e 
of Lille, ns if he had been victoriuu!). It w.'is iud(.4.d a 
species of triumph; his enemy, appreciating hi* rnent*, 
allowed him to dict-ite his own terms of cajdtulritfon. 
When the affairs of France were thrc3tenc<i with the ino't 
urgent danger, Bonfierf: offered to .‘cn'c under Lis juiu'-r, 
Villars, and was with him at the liattk of Malp!:.*;;’.- 1. 
Here he again displayed his military t-kill, by o-r.ductis.j 
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v identified with the Saida of the Bomansitpro. 

to theJPrenA . „:-in to the Carthogmians. Genscnc, the 
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Itt 1755 he was sent to Loniw \on as secretaiyj^ 
emhas^, and was chosen a ma'i^QiQber of the Koyal v,ociet^ 

In 1756 he went to Canada captain of dragWM and 
aide-de-camp to the marqois oMif Montcahn; and having 
distingnished hiuisdf in the whfMr against England, was 
rewarded with the rant of colond the erws of St 

Louis. He afterwards served in the Seven l^oM^ar from 

1761 to 1763. After the peace, when the 

ment con«i™l tto P™3f lKginiiii.g rf tho llitl, it 

Idands, Boognintille uodet^t ISb^'rfnred br’flic Spaniards, fmm vliom it waa tafcrai Igr 

harms esmted the jealonsyo | 1555 . It was n place of little importance 


of the Vandals, surrounded it with walls and chose 
ft his capital for some time ; and in the 10th century 
ft became, under the Beni-Hnmmod, the g^test com- 
mercial city of the >orlh Afncan coast. The Italian 
merchants of the I2th and I3th centuna had nnmerous 
bnadin® of their own in the city, such os warchousra, 
baths Md churches. It became a haunt oi punlcs in the 


Bondense " and the transport . 

discovery round the worli He set sail from Ji antes m 

S mS” TtoMttad !«»* to ft. ^nndft, I naUc irm his i^n<?,,ftn.«l M nn erdy.g. nm 
Bougainville proceeded on his expedition, and touched at 
Buenos Ayres. Pasdng through the Straits of Magellan, he 
" anchored at Otaheite, where the English navigator Wallis 
had touched mght months before. The expedition haying 


graphers of his tih'pe, was rcgius professor of hydrography 
at Croisic in Lowi^tBritaniiy, and author of an exceUcat 


to succeed his father ^ professor of hydrography. In 
1727 he gained the prise gi,' ^ven by the Academy of Smmees 
for his paper ‘‘On the hest^. ^manner of forming and distri- 
buting the Masts of Ships ; J;” and two other prizes, one 



September, and the expedition took advantage of the 
easterly monsoon, whidi carried them to Batavia. Thence 
they proceeded to the Isle of France, where they left 
Commcr;on and Tetroa. In 1769 the expedition arrived 
at St Mmo> after a voyage of two years and four months, 
with the 1^ of only seven out of upwards of 200 men. 

Bou^inville’s account of the voyage (Paris, 1771, dto} 
is written with simplicity and with some hnmour. The art 
of making astronomical obserrations at sea was then mndi 
less perfect than now, and, consequently, Bongrinviile's 
chaita are foimd to he erroneous, particularly as to the 
lonptndes. After an interval of several years, he ogain 
accepted a naval command and saw much active service 
between 1779 and 1782, In the memomhlc engagement 
of April 12, 1782, in wMch Bodney defeated the Count de 
Grasse, near Martiniqne, BoagainriUe, who commanded 
the “ Auguste, ^ sncce^^ in rallying eight slaps of his 
own division, and bringing tiiem_8afely irito St Eustace. 

After the peace he 
obtained the place c 

jected a voyage of discovery towards tiie north potej 
did not meet with support ' - — - — 

Boagaiaville obtained the _ 

and in 1792, har^ escaped almost mxracnlously from tbe 1 Casani, ct Pingte, 1757. 

massacres of Hiris, he retired to h^ estate in Hotmandy. ’ 

He was chosen a member of the InstUnte at its ionnation ; 
and then returning to Paris succeeded Boi^ as membw of 
the Board of Lon^tnde. Inhis old Napoleon L made 
Mm^ a senator, connt of the empire, and member 'of the 


des Scienca. In 1729 he pnblishe, ^d £ssai d" aj^iqve svr la 
pradotum de la lutniin, the object-^ of which is to define 
the quantity of light lost by passiL through a {^ven 
extent of the atmosphere. He found V «hc light of the son 
to be 300 times mote intense than that L,of the moon. He 
was soon after made professor of hydro^pgraphy at Havr^ 
and succeeded ^Inupertnis as associate\|Q^ geometer ef the 
Academy of Sciences. He was nfterwardsVjpioinotei in the 
Anademy to the place of pensioned ostnnjL^^tncr, and went 
to reside in Paris. In 1735 Bunker eoill^td xrith Godiu 
and De la Condomine for Peru, in orderly to measure a 
degree of the meridian near the cquato^^. Ten years 
were spent in this opemtion, a fall nccounn” of which was 
pnblisW by Bougner in 1749, jF»|;«re Y‘ iff fa Terrt 


determines. His later writings were ncarlyn aft npon the 
theory of navigation. He died in 1738. ’t 
Ihe following is a list of Iiis prindpal works : — ^^laut 


of Ills prindpal 


BOT7HOXJBS, DosnxiQirE, a French criticl ^ bom 
at Paris in 1628. He entered tiie Sodety of ithc Jesuits 
at the age of sixteen, and was appointed to Tea»ft lectnxes 


on literatore in the college of Clermont at 
on rhetoric at Tonrs. He afterwards hecai 


iParis, and 


TT -a luo xuetunc at xottia. jae anerwnros becamfe nieceotor 

31, ISU. to the two sons of the duke of LongneriftS ffeS 
Frwnoli in the died in Bouboois's arms ; and the “account chf the pious 

in fits If...!.--. ^ Ddambre, appears j and Christian death" of this great personage \jvas hi^first • 


in the J/emoiVs of the Jnttiinle. 
BOUGIE, 


publication. He was sent to Dutddrk to tha Bomanist 


™ provn^ of Constantine and arrondissement occupations published several hooks. Among Wese 


nf n._. A. . — wwvupuiiuus yuQusaea several OOOSS. omons Vhese ware 

A VTady-SahelL i«£irtrcficKsd’J«rfc«f<fE’Mofnf,aworko£n<aiti^natute 
“^**‘^ 1 * buddm^ are the French church, on the Fremih languagi^ printed five times at Itais tiricp 

S l-teni ^ and the Abd- at Grenoble, and ffiTaSTat L^n^^ilT^S 

el-Kader fort, now ns^ as a prison. Trade is carried on in i^nYn T ^ — -W Sb « 

w^ grain, oranges, oiLand wine. A basin was constructed 
about 1S70 in the anchorage bdow the town. The popula- 
tion in 1872 was 2S20, of whom 1134 were natives. Bougie 
Bugia, or Bngiah is a town of great antiqnitv. If ft S 


\ 


dam, Leyden, tee. It involved him in numerons qusJn^s 
patticiilmly ^th Aldnoge, who, however, continued to- ftv) 
on friendly terms yrith the author. The fame sn^ ' " ' 
tnis piece recommended Bouhours su edo^nl^ ■' 
great Colbert, that he intrusted him 
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his son the marquis of Seignelay. He afterwards wrote 
several other works in French, the chief of which are, 
Jja Manier de lien, penser sur les ouvraffes ePesprit, 
1687 ; Remarhs and DovMe upon the FreruJi Language^ 
1694 ; The Ufe of St Ignatius, 1679 ; The Art of Pleasing 
in Conversation ; The Life of St Francis Xavier, 1682. It 
was his practice to publish alternately a book on literature 
and a work on some subject of piety, which gave occasion 
to a wag, in a satirical epitaph, to remark of him, “ qu'il 
servait le monde et le del par Eemestre.” His Pansies 
ingenieuses des Aneiens et dee Modemes, though at once 
instructive and amusing, exposed him to censure as well 
as ridicule, on account of some strange misjadgments and 
omissions. He has classed BoOeau with the least esteemed 
of the Italian satirical versiOers, and has omitted, in his 
Thoughts an the Modems, all mention of Pascal, — a cimum- 
stance which is doubtless to be explained by his being a 
disdple of St Ignatius, who, it may be supposed, would 
willingly forget the author of the Provincial Letters. 
BouWrs died at Faria in 1702. 

BOUILLOIf, Godfuet one of the foremost leaders 
in the first crusade, was bom at Baisy, near Gemappe in 
Belgium, about 1060. His father was Eustace II., count 
of Bouillon in the Ardennes ; and through his mother Ida, 
daughter of Godfrey, duke of Lower Lorraine, he could 
daim descent from Charlemagne. In the conte^ between 
Henry IV., emperor of Germany, and Hildebrand, he 
espoused the imperial cause, and was the first to scale the 
walls of Borne when the emperor's forces besieged that dty 
in 1084. In reward for his services Henry invested him 
with the titles of marquis of Antwerp and duke of 
Lorraine. It is said that while sufieting from fever, 
having heard of the preparations for the first crusade, he 
vowed, were his health restored, to seek Palestine ; “ where- 
upon," says William of Malmesbury, “he shook dise^e 
from his limbs, and shone with renovated beauty*.” Having 
pawned his lordship of Bouillon to the church of Liige for 
1300 marks, he gathered around lum 80,000 infantry* and 
10,000 horsemen, whom he led with rare ability* through 
Germany to the borders of Hungary, where he shamed his 
brother Baldwin by oflTering to go in ^ stead as a 
hostage to the Hungarians. On arriving in 1096 at Con- 
stantinople, ho obtained the release of his fellow-crusader 
Hugh of Vermandois from the wily Greek emperor Alexins, 
and in the strife which that monarch’s duplicity* fomented 
evinced the sagacity and promptitude of a great genctaL 
After capturing Antioch and routing a vast Saracen host 
at Doiyltenm in Phrygia, the crusaders arrived, in 1099, at 
Jerusalem, which was taken after a siege of five weeks, 
Godfrey entorine the breach among the foremost, but 
taniishing his gloiy by ruthlessly ordering a massacre of 
the infidels. A Christian kingdom of Jerusalem was then 
founded, of which Godfrey n-as unanimon-sly elected sove- 
reign ; but he refused to wear a crown of gold where his 
Lonl had worn a crown of thorns, and accepted, im^tcad of 
the kingly title, the humbler designation of defender and 
baron of the Holy Sepulchre. During the single year of 
his rule he repelled the Saracens with admirable courage 
ond skill, routing the I'atimitc caliph of Egyi)t at Ascalon, 
.and with the assistance of others of the pilgrims, drew up 
from the various fcnd.il statutes of Europe the elaborate 
system of raetlia.'i'nl jurisprudence known as the Ar/iw of 
Jtrusdert. GiHifrey died in 1100. and was buried in the 
church of the Holy Sepulchre: and so im{>artial and 
temj'crato had l^oon his rule, th-at M.ahomctans as well 
as Christians benuited his loss. He combined the favourite 
virtuc-s of his age ; and hi.* exploit.*, in the quiint words 
of Grogi'ty de Vin<iuf. were as tovl in the moatts c: 
their n,-irnitors.” He wa.s as acce-mplLshod ts b.-urc. .lad 
could spc.ik the lAtin ar.d Teutonic languages with coca! 


ease. Tasso, in the GerusaUmme Liberata, makes Godfrey 
tho equal of Taucred in the field and of Bavmond in the 
eoancal, and . seems scarcely to have exaggerated •his 
heroism and skill in vrar, his piety, wL*dom, and purity 
of life. 

BOULAINVILLIERS, HEyp.r de, Lord of St Saire, 
an eminent French writer, descended from a very ancient 
and noble family, was bom at St Sairc in Normandy in 
1658. He received his education at the college of Juilli, 
where he early discovered the uncommon abilities for which 
he was afterwards distinguished. Bis historical writings 
are numerous and important, but deformed by an 
extravagant admiration of the feudal ^stem, which ho 
regarded as the ehf Tasutre of the human mind. He 
misses no opportunity of regretting those “ good old time.*:.’' 
. when the people were enslaved by a fewpetty tj'rants alike 
ignorant and barbarous. His philosophical writings have 
now lost all their value. His pretended refutation of 
the system of Spinoza is a weak and imperfect exposition 
of that writer’s opinions. He died at Paris in 1722. 

His principal works (all published after bis death) aw-fniiicitt 
de Vaneien gotaemment de la France, kc.. La Ilayc, 1727, 3 tom. 
8vo ; £tat de la France, avte des mimoirts sur Vaneien gourmt- 
ment, fcc., Lond., 1727, 3 tom. fob; Histoire de la Pairie de Franer, 
kc.. Lend., 1753 ; £a Fie de Jfaltomei (a “Fable of Mahomet," a* 
Mosbeim c^s it) ; Histoire desArales, Amst. (Paris), 1731, 2 rob. 
12mo. 


BOULOGNE SUR MCR, a fortified sea)x>rt of France, 
and the chief town of an arrondissement in Pos-dc-Calais, 
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Dome, built (1827-1866) on tbe site of an old bnilding 
destn^ed in ^e Berdution, having underneath an csden- 
sive cijpt trbich still remains. The New To\ni extends 
from the foot of the hill to the harbour and along the 
shore, and contains several good streets, some of trhich 
are, however, very steep. A main street, named succes- 
sively Bue de la Lampe, St Nicholas, aud Qtande Bue, 
extends firum the bridge across Ihe Idane (near the railway 
station) to the promei^e by the side of we ramparts and 
the E[6tel de Tille. This is intersected first by the shore- 
way named Qnai de la Flotille, Qnai de la Victoite, d:c. 
(where there are nnmerons hotels), and farther hackly the 
Bue NapoUon and Bne Boyale, the principal business part 
of tire town, and where the best shops are situated. The 
principal buildings comprise a mnseum, formerly the great 
seminary, 'a hospital, a theatre, an degant &ailvuement 
(opened in 1863, contaiiung ball-room, reading-room, &c.), 
a costom-honse, barracks, various churches and -convents, 
and a fish-market. Connected with the museum is n pnblic 
library with 30,000 volumes and a large nnmher of very 
valnable manuscripts, many of them richly illuminated, 
l^nlogne has for a long time been one of the most Angli- 
cized of hVench mtiesj and in the tourist season a con- 
tmuoos stream of English travellers reach the Continent at 
this pomt There is regular steamboat service between 
the port and Folkestone, the average passage occupying 
hours, or a^ut three-quarters of an hour longer than 
from Colais to Dover. There are two English chapels in 
too to^ and nimerons boarding^choojs intended for 
Enghsh pumfa. Churchill, who died while on a visit to 
IiM fnend Will^, m 1766, is buried in the cemetery, and 
toe h^ Isolated out where Thomas Campbell expired 
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863, and in 1871, 641 and 1061. In too extent and value 
of its fisheries Boulogne is exceeded by no seaport in 
France. The most important branch is the hcning-fitociy, 
which is prosecuted northwards along toe shores of Scob 
land ; next in value is the mackerel fishery, and next fl jwiri 
the Iceland cod. Ijarge quantities of fresh fish arer trans- 
mitted to Biris by r^way, but an abundant supply is 
reserved to the town itself. The fishermen live for too 
roost part in a separate quarter called La Bcuribra. Atwpng 
the numerous industrial establishments in Boulogne and its 
environs may he mentioned several foundries, with blast- 
furnaces, cement-manufactories, fiax-mills, steam saw-mSls, 
stetd-pen manufactories, carriage-works, tile-works, and a 
fishing-net factory. Shipbuilding is olso carried on to 
some extent The population of the town, which, in 1821 
was 16,607, amounted by the census of 1872 to 39,700. 

Boulogne is usually', toough on somewhat dnlnous 
gronnds, identified with toe Gemriacum of the Bomana 
At an early period it began to be known as JHononia, a 
name which has been gradually' modified into the present 
form. The 'town was destroyed 1^ the Normans in 882, 
hut restored about 912. From about that time till 1477 
it was the head of a separate countship, which was united 
to too crown of France l^y Louis XL, who ingeniously 
recogmed the Holy Virgin os toe superior, and declared 
hun^ her vassal In 1 644 Hcmy VIII.— more fortunate 
M this than Henry HI had been in 1347 — took the town 
it WHS restored to Fhmce in the following 

BOULTON, Matmxw, manufacturer and practical 
engineer, was bom at Birmingham on the Uth of September 
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the term of that legal privilege fThich at first gave the 
proprietors the ezclosive right of sapplying them, and 
irhich had been confirmed in 1792 by a decision of the 
Court of King’s Bench against some encroadiment on the 
right of the patentee. It uras principally for the purpose 
of catiying on this manufactory vrith greater convenience, 
that the proprietors established an iron>foundry of their 
own at Smethwick, in the neighbourhood of Soho. 

In 1785 Boulton was made a fellow of the Boyal 
Society, about the same time with TVithering, and several 
others of his scientific neighbours. In 1788 he turned his 
attention to the subject of coining, and erected machinery 
for the purpose, so exteusive aud complete, that the 
operation was performed with equal economy and precision, 
and the coins could not be imitated by any single artist for 
their nominal value, — each of the stamps coining, with the 
attendance of a little boy only, about eighty pieces in a 
minute. The preparatory operation of laminating and 
cutting out the metal was performed in an adjoining 
room ; and aU personal communication between the work- 
men was rendered unnecessary by the mechanicalconveyance 
of the work from one part of the machinery to another. 
A coinage of silver was executed at this mint for the 
Sierra Leone Company, and another of copper for the 
East Indies, besides the pence and half-pence at one time 
in circulation throughout England, and a large quantity of 
money of all kinds for Russia. In acknowledgment of 
Boulton’s services, and in return for some specimens of his 
different manufactures, the Emperor Paid made him a 
present of a valuable collection of medals and minerals. 

In 1797 ho obtained a patent for a mode of raising 
water by impulse, the specUcation of which is published 
in the ninth volume of the Jtepertary of Arts, p. 145. It 
had been demonstrated by Daniel Bcrnouilli, in the be- 
ginning of the century, that water fioaing through a 
pipe, and arriving at a part in which the pipe is suddenly 
rontracted, would have its velocity at first very greatly 
increased ; but no practical application of the principle 
appears to have been attempted, until an apparatus was set 
up in 1792 by ilr 'Whitehurst for Mr Egerton of Oulton, 
in Cheshire, consisting of an air-vessel communicating with 
a water-pipe by a valve, which was forced open by the 
pressure or rather impulse of the water, when its passage 
trough the pipe was suddenly stopped by turning the cock 
in the ordinary course of domestic economy ; and although 
the pipe through- which the water was forced up was of 
moderate height, the air-vessel, which was at first made of 
lead, was soon burst by the “ momentous force,” as Whitc- 
hurst termed it. The apparatus had excited much atten- 
tion in France, under the name of Montgolfier’s hydraulic 
ram ; and Boulton added to it a number of ingenious modi- 
fications, sonic of which, however, are more calculated to 
display the vivid imagination of a projector than the sound 
judgment of a practical engineer, which had in general so 
strongly characterized all his productions. 

_ He died, .August 17, 1809, after a long illness, in posses- 
sion of considerable afllucnce and of universal esteem. 
(See Smilcs's Livts of BnvUon and ITaff, 18G3.) 

BOL RB057. The noble family of Bourbon, from which 
eo many European kings Lavs sprung, took its name from 
the rich (Bstrict in the centre or France, called the 
/?oi:r5i>sr:rtij, which in the 10th century avas one of the 
three gtc.it baronies of the kingdom. The first of the lone 
line of Bourbons knoim in history was Adhdmar or Aimar, 
who was invested with the Inrony towards the close of the 
9th century. In 1272 Beatrix, daughter of Agnes of 
Bourbon and her husband John of Burgundy, niarrit'i 
Robert, connt of Clermont, sixth son of Ijoais IX, 
(St Ixtuis) of France. The cider branches of the family 
had become extinct, and thsir son Louis became due ce 
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I Bourbon in 1327. In 1488 the line of his descendants 
ended with Jean IL, who died in that year. The whole 
estates passed to Jean’s brother Pierre, lord of Beaujeu. 
who was married to Anne, sister of Louis XL Pierre died 
in 1503, leaving only a daughter, Suzanne, who, in 150.’}, 
married Charles de Montpensier, heir of the Montpensier 
branch of the Bourbon family. Charles, who took the title 
of due dc Bourbon on his marriage, was bom in 1489, and 
at an early age was looked upon as one of the finest 
soldiers and gentlemen in France. His union with Suzanne 
made him the wealthiest and most powerful French noble ; 
and after his brilliant sncccsses in Italy' and France, he 
became an object of dread to Louis XIL, who would not 
give him the command of the army of Italy. In 1515 
Francis L, on his accession, made Bourbon constable of 
France, and in that capacity he gained new honours, and 
was for a time in the highest favour ivith the king. But 
serious differences soon arose between them, originating, 
according to common report, in the violent bnt slighted 
passion of Lonise, dnehesse d’AngonlGme, the king’s mother, 
for the constable. The grossest insults were heaped upon 
Bourbon ; his official salary and the sums he had borrowed 
for his war expenses remained unjiaid ; in the campaign 
against Charles Y. the command of the vanguard w’as 
given to the dne d’Alen^on ; and after the death of Suz- 
anne do Bourbon, an action was raised ly the queen 
dowager, who claimed to be nearest heir. In defiance of 
Bourbon’s marriage-settlement, judgment was given against 
him, and ho was redneed to absolute begi^ry. Smarting 
tmder these wrongs he entered into negotiations with 
Charles Y., and on these coming to the knowledge of 
Francis at once fled from his native country and joined 
the emperor. He did good service in the war against his 
conutrymen, and especially distinguished liimsclf at the 
battle of Pavia, where his ungenerous sovereign Francis 
was taken prisoner. Bourbon, however, did not find 
Cliarles very ready to fulfil his various prombes, and 
determined to seize a kingdom for himself. With the 
division under his command be penetrated into Italy, and 
on the 5th ^lay 1527 appeared before the walls of lloinc. 
In the assault on the following morning he w’a.s the fir^t to 
mount the walls, and fell mortally' wounded by' a pistol- 
shot, fired, it is said, by Benvenuto Cellini. His army 
succeeded in taking and sacking the town. With the con- 
stable ended the £rect line from Pierre, due de Bourbon. 
But the fourth in descent from Pierre’s brother, Jacquc.o, 
Louis, count of YendOme and Chartres, became the ancestor 
of the royal house of Bourbon and of the noble families 
Cond^ Conti, and Montpensier. The fourth in dirert 
descent from Louis of Vendome was Antoine de Bourbon, 
who ill 1548 married Jeanne d’Albrct, hcirc.-s of Savarre, 
and who became king of Xavarre in l.'j.'>4. Their son 
became king of France, with the title Henri IV. Henri 
was succeeded by bis son Louis XIIL, who left two sons 
Louis XJV., and Philippe, due d'Orlcans, Lc.'.d of the 
Orlpans branch. Louis XIV.’s son. the Dauiihin. died 
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Philippe, has descended another (daiznant of Uio throne. 
Philippe’s son was the Be^at Orleans, whose great gtond- 
son, Philippe Egalitd, perished on the scaffold in 1793. 

son, Louis Philippe, was king Prance from 
1830 to 1848 ; his grandson, Lonis Philippe (bom 1838), 
is the present Comte de Baris. 

S^niih Brandi. — Philippe, dnc d’Anjon, grandson of 
Louis XIY., became king of Spain as E^p Y. in 1700. 
He was sncceeded in 1746 by his son Ferdinand YI., who 
died in 1759 without fam%, and was followed ^ Ins 
brother Chades lU. Charles llL’s ddest son became 
Charles lY. of Spain in 1788, while hu second son, Per* 
dinand, was made king of the Two Sicilies in 1759. 
Charles ET. was deposed by Napoleon, but in 1814 his 
son, Ferdinand YIL, again obtained his throne. Ferdinand 
was succeeded by his dan^ter Isabella, who in 1870 
abdimted in favour of her son Aiphonso, at present (1876) 
in possession of the Spanish Idngdom. Ferdinand’s brother, 
Don Carlos (died 1855), claimed the throne in 1833 on the 
groond of the Salic law, and a fierce war raged for some 
yearn in the north of S^in. His son Don Carlos, count 
do Montemolin (bom 1818, died 1861) revived the 
but was defeated and compelled to sign a renunciation. 
Che neplmw of the latter, Don Carlos Maiia Juan Tsidor 
(pom 1848), has ^n for some years carrying on war in 

w??? attaining the rights contended for 

by the Carlisfc party, 

N«poKfaftB«iacJ.--The first Bourbon who wore the 
crown of Haplra was Charles IIL of Spain, Who m Ids 
mc^Hion to the Spanish throne in 1759, resigned his 
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BOUBBONNE-LES<BAlNS, n town of France, in 
department of Hantc-hlamc, in the arrondissoment of 
Langtes, and 31 miles E.N.S. of that town. It is much 
frequented on account of its hot saline springs, which are 
found on ae site of Ac old Boiiian baths. The heat of 
these spring varies from ISO” to 156° Fubr. The number 
of visitors is upwards of 800 annually. The princjjml 
bnitdingsnrc a churchof the 13th century, the town-house, 
and the hospital ; there arc also tho remains of a castle and a 
priory. Toe manufacture of bcct-Toot sugar is carried on 
in the town, and gypsum and alabaster arc quarried in tbc 
neighbourhood. Fopnlation in 1872, 4038. 

BOUBCHIEB, Jons, Lord Bonicrs. bora about 1474, 
was grandson and heir of a lord of the same name, who 
ims descended from Thomas of 'Woodstock, dnkc of 
Qloucestcr, end had been knight of the Garter and constable 
of Windsor Castle. He was educated at Oxford, and was 
crerted a Knight of tho Bath on the marri.ige of the duke 
of York, second son of Edward IV. He was first known 
by quelhng an insrurrcction in Cornwall and Devonshire 
raised by Michael Joseph, a blacksmith, in 1495, which 
semce recomnicndcd him to the fov'onr of Henry 'VII. 
He^was a captain of the pioneers at the siege of Tlicrouanno 
under Henry* VIH., by whom he was made chancellor of 
the excheqimr for life, and lieutenant of Calais and tho ’ 
M^hes. He was appointed to conduct Mary*, the king’s 
sister, into France on her marriage with Louis XH., end 
ted the er^ordinaty fortune of continuing in favour with 
Hen^* Yin. for the space of eighteen years. He died at 

Henry’s command Jte 
Oh^nteU, which wa.s printed in 1523 
and 2o-5 by ^son, the scholar of Caxton. His other 
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nations, and, far from diminisliing tbcir effects, tbe scTerity 
of bis ministry and tbe gravity of bis eloquence served 
ratber to cncbancc tbcir splendour. His first sermons met 
with prodigious success, and all voices were raised in loud 
applause of the preacher. Hadame de Sevigne, sharing 
tbe universal cn^usiasni, wrote to her daughter that “ she 
had never beard aiything more beautiful, more noble, 
more astonishing, than the sermons of Father Bonrdalone.” 
Louis Xr\^ also wished to hear him, and the new preacher 
\t*as in consequence sent to court, where he preached during 
Advent in 1G70, and during Lent in 1672 ; and he was after- 
wards called forthe Lents of 1674, 1675, 1680, and 1682, 
and for the Advents of 16S4, 1689, and 1693. This was a 
thing unheard of before, the same preacher being rarely 
called three times to court Bourdaloue, however, appeared 
there ten times, and %^’as always received with the same 
ardour. Jx)ais XIY. said that “ he loved better to hear 
the repetitions of Bourdaloue than the novelties of any one 
else." After the revocation of the Edict of Nantes he was 
sent to Languedoc to preach to the Protestants, and con- 
firm the newly-converted in the Catholic faith ; and in this 
delicate mission he managed to reconcile the interests of 
his ministry with the sacred rights of humanity. He 
preached at Montpellier in 1686 nith the greatest success, 
Catholics and Protestants being all equally eager to recog- 
nize in this eloquent missionaiy the apostle of truth and of 
virtue. 

In the last years of his life Bourdaloue abandoned the 
pnlpit, and devoted himself to charitable assemblies, 
hospitals, and prisons, where his pathetic discourses and 
conciliatory manners were very effective. He had the art 
of adapting his style and his reasonings to the condition 
and the understanding of those to whom he addressed 
either counsel or consolation. Simple with iho simple, 
erudite uith the learned, and a dialectician with sophists 
and disputants, he came off with honour in all the contests 
in which zeal for rcUgion, the duties of his station, and love 
of mankind led him to engage. Equally relished by the 
great and by the commonalty, by men of piety, and by people 
of the world, he exercised till his death in 1 704 a sort of 
empire over all minds; and this ascendency he owed as 
much to the gentleness of his manners as to the force of 
his reasoning. “His conduct,” says one of his con- 
temporaries, “ is the best answer that can be made to the 
Ltttrcs Provindales.” No consideration was ever capable of 
altering his frankness or corrupting bis probity. 

Bourdaloue may with justice be regarded as the reformer 
of the pulpit and the founder of Cluistian eloquence among 
the French. That which distinguishes him from other 
I>reachcrs is the force of his reasoning, and tlie solidity of 
his proofs. Never did Christian orator infuse into his 
discourses more majc.'sty, dignity, energy, and grandeur. 
Liko Corneille, he has been charged with overlabouring his 
diction, and accumulating idea upon idea with a needless 
superfluity of illustration — of speaking more to the under- 
standings than to the hearts of his auditors, and sometimes 
enervating his eloquence with the too frequent use of divi- 
sions and Miltdivisicns. But even in subscribing to these 
criticisms, which are to a certain extent well founded, it is 
impossible not to admire the inexhaustible fecundity of his 
plans — the happy talent x’dv! iviprratoria which he 
iwsso.'scii, of disposing his reasonings in the order best 
calculated to command'%-ictory — ^the logical skill with which 
he c.xcludcs soj'hii'ms. contradictions, and paradoxes — the 
art with which ho l.iy.s the foundations of our duty in our 
interc.st — and, fiinlly, the inestimable secret of converting 
the dct.atl.^ of manners and hnbit.s info so many proofs of 
his subject. Rintllcls Isave often l-.-.’n drawm Klwevn 
Bourdaloue and Mr.s«ill,'n ; but the talents of tlscse great 
pulpit orators by in different directions, at:d they may. 
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therefore, be more fitly contrasted than compared, “ Be- 
tween Massillon and Bossuct,” says Lord Brougham, uhosc 
judgment of Bo.esuet errs, however, on the side of severity, 
(Works, vol, vii.), “and at a great distance ccrtaiidy nbovc 
the latter, stands Bourdaloue, whom some have deemed 
Massillon’s superior, but of whom an illustrious critic 
(D’Alembert, AVqyc de Massillon) has more ju.-stly .'aid that 
it was his ^eatest glorj- to have left the supremacy of 
Massillon still in dispute. It is certain that lie displays a 
fertility of resources, an exuberance of topics, whether for 
observation or argument, not equalled by almost any other 
orator, sacred or profane.” If Massillon is now re.td with 
a more lively interest, he owes that advantage to the 
charms of his style rather than to the force of his rca.'on- 
ing. Among the critics of the present day, the prefer- 
ence is unhesitatingly given to the rival of Bacinc, to 
the painter of the heart, to the author of the discourse 
on the small nnmhcr of the elect ; but if we consult the 
contemporaries of Massillon himself, we shall find that 
they assign him only the second rank. Acconling to 
them Bourdaloue preached to the men of a vigorous and 
masculine age — ^Massillon to those of a period remarkable 
for its effeminaqr. Bourdaloue raised himself to the level 
of the great troths of religion — Massillon conformed 
himself to the weakness of the men mth whom he lived. 
The bishop of Clermont will always be read ; but if the 
simple Jesuit could raise his commanding voice from the 
tomb, and again roll forth a majestic stream of diniic truth, 
the courtl}' accents of his rirol would no longer he heard, 
and the charms of his diction would bo foigottcn. The 
first part of his celebrated Passion, in which he proves that 
the death of the Son of God is the triumph of His power, 
has generally been considered as the great ma.stcq)iccc of 
Christian eloquence. Bossuct has said nothing stronger or 
more elevated. The second part, however, is inferior to 
the first, thongh considered by itself alike iKautiful and 
convincing. 

The discourses of Bourdaloue have been described by a 
celebrated French critic os cinbodpng in them a complete 
course of theology. This is perhaps going a little too far ; 
but still tbcir general merit is very great, and for nothing 
are they more distinguished than their comjirclicnsivcncss. 
The diction of this great preacher is always natural, clear, 
and correct, sometimes deficient in animation, but without 
vacuity or languor, and generally relieved by outbrcakiiigs 
of ranch force and originality. 

Two editions of Bourdalouc's works were imblishcd at 
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writers have been matters of conadetable ^ute. in toe 
earlier part of the Jliddle Ages it seems tohaye ^n «Jed 
Tanma. Raised to the tank of a free town xn the end of 
the 13th century, it vras afterwards chosen hy 
Vf. of Savoy as the chief city of the ptovmr^ to 1 
it passed to France, but was restored to Dnko mlihert 
Emanuel, who in 1500 buRt a strong citadel, which ofteis 
wards withstood a six months' siege by the soldiers of 
Henry IV. The town was finaUy ceded to France in 1601. 
In 18U the inhabitants, in spite of the defenedess condi' 
tion of their town, ofier^ resistance to the Austrian^ who 
put the place to pillage. Vangelas the grammarian and 
y.n|atirfn tho ostponomer were both bom at Bourg-en- 
Bresse. Popnlation in 1872, 12,912. 

BOUROAS, Bubgbaz, or Boboas, called in the liliddle 
Ages Fytgos, a seaport town of Tnrk^ in the province 
of Bnmelia, situated on a bay of the Black Sea, to which it 
gives its name, about 70 miles 17.£i of Adriasople^ in 42^ 
30' X. let. and 27‘ 30' E. It is neatly built, and has a 
large public square snrroanded with stidls for the aeeom> 
modation of 5000'’hoises. Pottery and pipes.aTe mannfae. 
tured with great taste from clay obtained in the neigh- 
bourhood, and there is a eonaideiahle trade in grain, woollen 
stttiTs, tallow,hatter,<hees% rosewater, and other prodnetioas 
of the samunding country. Not far distant is litrin, a 
favourite summer watering-place. In 1825 the Russrans 
besieged the town. The population is estimated at 5000. 

BOUROELAT, who may he called the fathgp 

of veterinary science, was born at Lyons in 1712, and died in 
1799. He entered the profession of law, but abandoned it 
in disgi^ at having gained an nrgnst suit for a client. 
Embracing the military profession he served in the cavalry, 
and thus had ample opportunity of studying the diseases of 
animals. In 1772 he opened at Lyons a veterinary 
school, which soon became celebrated over Europe. His 
great success induced the Government to estahlirii several 
similar institutions; and Bourgdat was appointed to 
suiwrintcnd the school established at Alfort, which became. 
md continues to be, the chief seat of veterinary sdence m 
France, ^urgelat was a member of the Academies of 
Scienwa of Paris and of Berlin, and corresponded with 
some of the most eminent men of science of his time. BSs 
wotte on veterinary subjects are nameioos and valuable* 
petteps thenwatimportantis tho Traiiede la con fomaiiai 

^ adtus d^avies, 1776. 

n formerly the capitol of the 

S town of Se deport- 

atreets are temnrWtf promenade^ and its 






X.vmuy, built about 1520, thatof 
dxtiuR from the IGth centmy 


worthy of notice. The archiepiscopal pala^ the great 
prison, and the gnuid sminmre, now convert^ into myalry 
bartadm, ate the most important of the other buil^gs. 
There are also in the town a museum, alarge public liteaty, 
and a number of coUeges. A certain amount of trade is 
carried on in groin, hemp, wood, skin^ wool, and cattle; 
and doth, leather, and cutlery are manufactared. There 
ate also several breweries, and the nuiaeries in the na^- 
hourhood ate famous, to 1861 the city became seat 
of a militoiy arsenal, wbidi is now of conriderable import- 
ance. The population, stated at 22,465 in 1851, amounted 
in 1872 to 27,377. Boniges occupies thb ate of the Gallic 
town of Aiwrwmn, mentioned by Cmsar as one of ihe most 
of all QauL In 62 B.a, during the war rrf 
VercingetorBi it was completdy deseed by the Boman 
conqueror, bnt under Angostus it rose again into importance 
and was the capital of Aquitaoia Prima. to 252 
AJ>. it WftnB the seat of a bis^p, the first ocenpant of 
the see bdpg Ursinua Captnred by the Goths in 475, it 
continned in ihmr possesaon till abont 507. Earing the 
English ocenpation of P^rance in the 16ih century it became 
the residence of Charles VU., who thus acquired the popular 
title of king of Bonrges. In 1463 a nnivecsity was founded 
in the city by Louis XL, wlu<^ continued for centuries to be 
one of the most famous iu France, especially in the depart- 
ment of jnrisptndenca On seven different occasions Bonrges 
was the seat of ecclesiastical councils, — ^the most important 
being the council of 1438, in which the Pragmatic Unction 
of the Gallican Church was established, and that of 1528 
in whidt the Lutheran doctrines were condemned 
BOUMGNON, Akioikette, a smgnlar enthusiast of 
the 17tii century, who excited considerable commotion by 
her teligioua doctrines, but whose name is now almcot 
forgotten. She was bom at lille in the beginning of 1616; 
and her appearance as an in&nt was so ddomed that the 
qnestion of preserving her alive was seriously disousssA 
She manifested, while still very young, an extraordinary 
spirit of tel^as fervour, foster^, apparently, hy her 
lonelinras andfhe ne^ect of her parents. As grew up 
this ^irit increased in intensity. So few, it seemed to 
her, lived according to their professed Christian principles 
that she desired to be carried into the C3iri*fa*ftn countries. 
The nnhappiaess that she observed at home, &om the 
severity of her father to hm* mother, gave her an invindbie 
repugnance to marriage , — so much so that when it was 
desired that she shoold many at the age of twenty she fled 
from her fathers house in disguise. Her disguise, however, ‘ 
was soon discovered, and having fallen into the hands of a 
sddier, she ton worse risks than if she had remained to face 


and othm' mnnlar events of her Iffc^ whmi her virtue 
underwent violent assault, which she was happily able to 
ve^t ^e is said to have been "endowed with a wonder* 
fol ^ chasti^, which remained unassailable by aU force or 
entacemen^ and whidi not only, preserved her own person 
pure, but ^used around her aii ardour of continence.” 

'*®u delivered from the hands of titie soldier info 
wnimshe had frilen in her wauderinra, tiie became known 
»» vr of Oambray, under whose sanction she 

MtaWished a si^ sodely of nuns. She soon, however, 
D^e mtiess m her new ocenpation, in which she does 
nw seem tohave been successfuL The ardibishop withdrew 
» c^tcnonce, and for a time she retomed to her native 
*y» where she is said to have "passed many years m 
pnvacy and in a great simplicity of life." On the deatii of 
at entitled to some fortune, which she 

spnmo afterwards took possession ot She 

fot- ^0^0 l^oouje the head of a hospital at toll* 

outin Pfm ®^<^*2*)i but scandal having broken 

utin connection with it, she left and fled to Ghent (1662;. 
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Eere, apparently, she entered upon the higher prophetic 
phase of her life. “ God revealed great secrets to her,” 
n’hich she began to proclaim; and soon she gathered around 
iier a few ardent disciples. Her prophetic views were spe- 
sially expounded in one of her books published at this time 
at Amsterdam, entitled Tht Light of the World, Some of 
ber disciples formed the design of settling in the island of 
Hoordstrand in Holstein. At first she seems to have de- 
clined to join them, but afterwards set out for the purpose. 
She did not remain long, disturbances having arisen not only 
against her opinions, but in the ranks of her own followers. 
She was evidently impatient of sharing her influence with any 
one, and is said to have been of very difficult and self-willed 
temper. She returned to Holland, and died there in 1680. 

It is difficult to ^ve any estimate of A. Bourignon’s 
character and opinions. So far as appears, she was a 
visionary of the ordinary type, only distinguished by the 
rare persistency and audacity of her pretensions. A^dst 
all her enthusiasm she seems to have known how to look 
after her own interests. She is said never to have given 
alms to the poor, not even to the hospital which she super- 
intended. She was willing to assist with her hand, but 
not with her money. Her main idea about religion was 
that it was a mere internal ecstasy, independent of both 
church and Bible. She had innumerable visions, from which 
source she chiefly drew her religious inspiration and 
knowledge. Among others she saw in vision Antichrist and 
Adam before the Fall ; and she describes the appearance 
of the former minutely, even to the colour of his hair. 
Her visions and 'riews she gave to the world in numerous 
treatises and pamphlets. 

Her followers in Holland seem to have dwindled rapidly 
away, if they ever hod any of the life of a distinct sect ; 
but, strangely, her influence renved in Scotland in the 
beginning of the 18th century, so much so os to be a source 
of alarm to the Presbyterian Church, and to call forth not 
only one but several Acts of the General Assembly in 
denunciations of her doctrines and earnest caution against 
their contagion. These Acts are found severally in 1701, 
1709, and 1710 ; and even at this lost date it is alleged 
that ” the gross heresies and errors going under the name 
of Bourignianism are greatly prevailing in the bounds of 
the national church.” This is the explanation, no doubt, 
of the fact that Bourignianism is amongst the heretical sects 
which the clergy of the Church of Scotland are taken bound 
to disown "at their ordination in a scries of questions 
appointed to be put in 1711. The very name, however, 
is now generally unkno\vn in Scotland, notwithstanding 
this strange survival of it; and should any one turn to 
the Act of Assembly of 1701, which professes to enumerate 
the opinions of ^L Antonia Bourignon, and describes them 
as “ impious, pernicious, and damnable,” he will hardly get 
more light as to the nature of these opinions than elsewhere. 
They present an unintelligible conglomeration without 
coherency or order, — such subjects os the deni^ of elec- 
tion, the permission of sin, and the bond.ago of the will 
being mixed up with the quaUty of Christ's human nature, 
the perfection of the present life, and “ that generation 
takes place in heaven, and that there are no true Cliristians 
in the world.” Mile. Bourignon’s works were published in 
French at Amsterdam in IGSG, in 19 vols. Svo. Her Vie 
ejicrt^urr, by herself, to be found in the first volume is 
the chief authority for the c.rrlicr part of her life. Lu Vie 
df MIU. li.nirigti'tn, which occupies the whole of 
the second volume (authors name not given), treats of her 
life at length, but in a semi-legendary manner. Three of 
her vrorks nt hMst have been transbted into Baglisli. — .in 
AbriJjnent or* o'" t*.f VTo'^ld, LondonT 178G; A 

TrMiitf Sv'i’if Tirtsf, 1699; The Jietioraiiin of 
Goi}'e! Spiriif 1707. 


BOURNE^ Yvxcest, one of the most able modem 
writers of Latin verse, \Tas born at Westminster towards 
the close of the 17th century. In 1710 he became a 
scholar at Westminster school, and in 1714 entered Trinity 
College, Cambridge. He graduated in 1717, and obtained 
a fellowship three years later. Of his after Life exceedingly 
little is known. It is certain that he passed the greater 
portion of it as usher in Westminster school. He died on 
2d December- 1747. During his lifetime ho published 
several small collections of his Latin poems, and in 1772 
there appeared a very handsome 4to volume containing all 
Bourne’s pieces, but also some that did not belong to him. 
The Latin poems are remarkable not only for perfect 
mastery of all Unguistic niceties, but for graceful ex- 
pression and genuine poetic feeliiig. A number of them 
are translations of English' poems, and it is not too much 
to say that the Latin versions almost inmriablysuq)3ss the 
originals. Cowper, an old pupil of Bourne’s, Beattie, and 
Lamb have combined in praise of his wonderful power of 
Latin versification. 

BOUBrNEillOnTH, a watering-place in the .south of 
England, situated on the Hampshire coast about five niilc.s 
from Christchurch. Its sheltered situation and desirable 
mnter climate began to attract notice about 1840 ; and 
now it possesses five or six hotels, several cliurcbes, a 
library and reading-room, assembly-rooms, baths, and the 
usual accompaniments of a frequented watering-place. In 
1855 a sanatorium for consumptive patients was erected 
by subscription, and various establishments of a similar 
nature have since been founded. A pier 800 feet long 
was opened in 1881, and in 1870 railway communication 
was afforded by a branch of the South-Western from Bing- 
wood. The cUmate is remarkable for the equability of 
its temperature. According to obscn*ations from 1862 to 
1872 the average maximum by d.iy in July is 71**9, and 
the average minimum by night in January 35**6. The 
rainfall is about 30 inches in the course of the year, and 
the subsoil carries off water with great readiness. The 
surrounding country is extremely beautiful ; and the 
buildings of Bournemouth itself arc picturesquely dis}ioscd 
on the slope of a richly wooded hill. Population in 1871, 
5906. 


BOUBRIENNE, Louis A>'toi>’c Fawelct de, the 
early friend and.biographcr of Xapolcon, was born at Sens 
in 1769. His friendship with Napoleon began at the 
military academy of Briennc, where they were cIass-fcllow.«, 
but they did not meet for some time after leaving rchool, 
as Bourrienne’s humble birth precluded him from military 
service. In 1789, having embraced the career of diplomacy, 
be was sent as attache to Vienna, and thence proceeded to 
Leipsic w*herc he studied for some time. In 1792 he 
returned to Paris and renewed his cla«c acquaintance n-ith 
Bonaparte. Toward-s the close of the same yc.ar he was 
sent as Secretary of Legation to Stuttgart, but the fall of 
the monarchy a few months later threw him out of oillce. 
He was imprisoned for a short time by the .Saxon Govern- 
ment ns an adherent of the Revolution, and did nut ret urn 
to Paris till 1795. In the follo^ring year, af:*.r a ^ligb: 
coldn&BS between the friends, Najmluon invite<l Ikiurricnr.'- 
to become his priv.rtc secretary. Tlje offer wa« ac-epted. 
and for six yeani the two lived on the tno-t intimate a::'! 
friendly term's. It was during thi'« i/cri«*d tlr.t he 
accompanied NapoKon to Egypt. In 1502 iRiv!ic”.tj*-n is 
the disgraceful failure of the army-contnicv-r' C'j'jha 
uused hbs aiimL's.-il. Three year# lavr. Li'Wc%ir. h' v.a« 
sent as cA.rnj' eTnraxrej to Hamb*jrg. TI:-.re h* ar- 

ai:i 


cB>cd of I'ccuhtion, and wa« in ci*n’<.cuf-i 
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!:< for r. sl:ort tjnw under Tftilejrand. In 1815 he 

rpi f schnled f rotn Kajmlcon s amnesty and fled to 
IMiTJnm. After the fall of the emiieror he sat for some 
r.T.M I", th'' Cliamijcr of Ileprcscnlative?, but his official 
f jIv "7 c'luld n'«t support his cxtraragancc, and in 1828 he 
n-fuce fr.iai hi^ creditors in Belgium. There he 
I him-.*lf in dnirint; up the Mimoircs of S^apolcon, 

TThirh V. (.re published in 1829 and 1830. The rcrolution 
of ISS'i and the di.«eomforts of his private life so preyed 
ii{v):i hu> mii.d that his rc.ason became unhinged, and he 
1)^(1 t-t b'* removed to an asylum near Caen, where he died 
in 183'1. Bourrienne’s J/tmoirrs, 10 vols. 8vo, 1829-31, 
rantain much interesting information regarding Kapoleon, 
but while lively and entertaining, they are in many points 
to be received with cantion. Some of the inaccnracics were 
p:-iub:d out by Boulay dc la lifenrtfac in Bvurrieimt et sts 
trrtvrs, 2 vnis. 1830. 

BOURSAULT, Edmusb, a French dramatist and 
.-itiri'jt, w.i's bom at Muci-l'Evcquc, Burgundy, in 1638. 
On In? fir>t arrival in Paris in IGSl his power of Itnignn g g 
WB5 limited to Burgundian patois, hut he soon gained snch 
reputation as an author, that Louw XIV. directed him to 
draw up a book for the education of the Dauphin. In 
compliance with this order BoutsanU produced his Tmteifc 
fit' U d*s stt'snrainf, which pleased so greatly the king 
tha; he offer»-d to appoint the author tutor to his son, an 
offire v,hich Boursanlt's ignorance of Latin compelled him 
to dpcline. lie obtained a considerable pension as editor 
gareltc, which was, however, suppressed for 
ndtctiling a capuchin, and Bonrsanlt was only saved 
from the Bxstille by the influence of Oondd Two of his 
dramas A'ro;*' A la yuit and JStope a la Cour were hichlv 
iiopniar, and Corncdlc declared his tragedy GemaaicM to 
K' northy of Bacinc. His best comedy was Alercure 
Ww^or Conedtf as it was afterwards, named. 

lie &(^CUScd nf itnnsAfsNr amiI « 



rwi. ni, 

Bo.lcau, whom, however, he afterwards gcneronsly ofiered 
ff. a«.'a.. In return for this kindness Boilcau erased 
W.imnUs name from his satires. BouiBault died at 


and ploqncnco in the great^ German series of histories of 
the sciences from the Renaissance downwards, first 
volume of the Geschichte des neuera Poesie nnd BeredsanAeii 
appeared in 1805, the twelfth and last in 1815. It is a 
work of great research, and has very substantial 
It is, however, somewhat unequal, the portions on 
German and Spanish literature being superior to any of 
the rest Fart of the extended \rork has been translated 
into English as a Ristory of Spanisk Liierature. Bouterwek 
died in 1828. 

BOVALI, Bottau, or Boau, a town of Africa, capital 
of the kingdom of Loango, situated in 4° 30' S. lat. and 12'* 
1' E. long., on the right hank of a tiver of the tmma wn*ni* 
not far from the coask The vicinity is fertile hut unhealthy. 
A large trade is carried on in pepper, dye-woods, ivoiy, 
and slaves. Population estimated at 15,000. 

BOVES, a town^p of Italy, in the province of Cuneo 
in Piedmont, situated at the foot of l^e Alps, about 4 
miles from the city of Cnneo. Tltete ate iron-mines and 
marble quarries in the neighbourhood. Population, 9649. 

BOVDfO (the ancient Fehtnum or Vibonium), a fortified 
town of Italy, province of Capitanata, 18 miles S.S.I7. of 
Foggim Itistheseat of abiAopricand of aconrtof piimaiy 
jurisdiction, and has a cathedral and several churches 
and convents. Here the Loiperialists de feated the Spani- 
ards in 1734. Population, 7088. ^ 

.. weapon of Ae archer. See Akchebt, voL 

n. > 371, and Anus amp Asuoub, p. 653. 

, D Epwasp, an Engli^ traveler, boro 

at Bmtol m 1790, was brought up by his father for com* 
meraial life, and in 1814 obtained an appointment on the 
w«tern coast of Africa. Two years afterwards, on his 
return home, he was sent out ly the African Company as 

M* Ashantees. In 1819 he 

published a qnarto volume ^ving an account of that 
rmarkahle people. He then seems to have spent a con- 
Kderahle time at Paris in the study of tiie natural sciences. 
■Domg' hu stay in Europe ho ^ted several works on 
Ai^nca, and published an excellent pamphlet on the British 
Trestem coast of Africa. He again 
A “ ® resolution of devoting 

Si ViSL?® of its interior; but he was 

iSi ®“ Gambia, and died January 10, 

*, ^Im had accompanied liim, edited 

V™' ? >>™Me ite, at Mem to 
ffliE to _a tU)!M*aiiaer. 



madefonru- supercargo, m which capacity he 

“d, being an excdlentiavi^tor, 
in faiaV p. aammanded a vessel, instructing his crews 
SS® Ho&lodtlme 

pnSed a Navigation, and in 1802 

gator founded ■dmeriean Pradieal Kaei- 

in the midst of insurance company; and 

translation if the 5?^®?“^ paWished a 

nnnoiflfi m, , ® celesta of Laplace^ with 

acquirements of better prove- the great 

laboured pnn«p ~;^ sdf-tougiht philosopher than any 
of BowdlS. ®® f “ 1838. A life 

fi*cd to fhfi ™ 1839, and fe pre- 

tianslntion of LaplM^*’ pabbshed posthumondy, of the 

^•SE. See SouTOEY, CanouKE. 
King's Sutton of critic, was born at 

*» of which his father was vicar, ill 1763. At 
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the ago of fourteen lie was entered on the foundation at 
Winchester school, the head-master at the time being Dr 
Joseph Warton. In 1781 he left as captain of the school, 
and proceeded to Trinity College, Oxford, to a scholarship 
to which he had been elected. Two years later he gained 
the chancellor’s prize for Latin verse, and soon after left 
the university, not taking his degree as master till 1792. 
In 1789 ho published, in a small quarto volume, Fourteen 
SonneU, which met with considerable favour at the time, 
were hailed with delight by Coleridge and his young con- 
temporaries, and have since been recognized as the first 
notes of the modern revolt against the artificial school of 
poetry, the traditions of which had descended from Pope. 
The Sonnets oven in form were a revival, a return to the 
older and purer poetic style, and by their grace of expres- 
sion, melodious versification, tender tone of feeling, and 
vivid appreciation of the life and beauty of nature, stood out 
in strong contrast to the afTcctcd common-places which at 
that time formed the bulk of English poetry. A second 
edition of the little volume was called for in the same year in 
which it had appeared, and there have been many subsequent 
editions. A few short pieces were published in 1790 and 
1793, which were also received with favour. After taldng 
his degree at Oxford ho entered the church, and was soon 
appointed to the vicarage of Chicklade in Wiltshire. In 
1797 ho received the vicarage of Dumbleton in Oloucestcr- 
shiro, and in 1804 was presented to the vicarage of Brom- 
hill in Wiltshire. In the same year he was collated by 
Bishop Douglas to a prcbendal stall in the cathedral of 
Salisbury. In 1818 ho was made chaplain to the Prince 
Regent, and in 1828 ho was elected residentiary canon of 
Salisbury. Ho died at Salisbury in April 1850, aged 88 . 
Of the longer poems published by Bowles none attain a 
very high standard of excellence, though all are distin- 
guished by purity of imagination, cultured and graceful 
diction, and great tenderness of feeling. The most extensive 
wore The Spirit of Discover p, 1804, which was mercilessly 
ridiculed by Byron ; The Missionary of the Andes, 

The Grave of the Last Saxon, 1822 ; and St John in 
Patmos, 1833. Bowles is perhaps more celebrated as a critic 
of poetry than as a poet. In 1807 he published an edition 
of Pope's works with notes and an essay on the poetical 
character of Pope. In this essay he laid down certain 
canons as to poetic imagery which, with slight modification, 
have been since recognized as true and valuable, but which 
were received at the time with strong opposition by all 
admirers of Pope and his style. The “Pope and Boarles” 
controversy brought into sharp contrast the opposing views 
of poetry, which may be roughly described as the natural 
and the artificial. Bowles maintained that iina<*cs drawn 
from nature are irocti&ally finer than those drawn from art; 
and that in the higlic<t kinds of jioetry the themes or pas- 
sions handled should be of the general or elemental kind, 
and not the transient manners of any society, ^icsc posi- 
tions were vigororusly ass riled by Byron, Campbell, Roscoc, 
and others of les-r note, while for a time Bowles was 
almost .*( 0111017 . Hnslitt and the Blackwood critics, how- 
ever, Cline to his a'iristance, and on the whole Bow]^ had 
rc.isou to e(»ngp.itul.ito Lun«clf on having once for all 
cstabli-xhcd certain principle.< which might serve as the 
lusls of a true method of poctic.al critiemn. and of having 
inaugurated, both by jrrecqrt and by example, a new era in 
Ihiglish poetry. Among other prose worlw from hfe pnrlific 
pen W.W a Life rf AV:i. 2 vpIa. 1S30-31. 

BOWLS, one of the old* .^t and mo^t pojnilar of En''li.‘h 
pa.*-time.s, the origin of which can traced Kick to ;he 12th 
centurj*. Willi.im Fit,vtephcn<!. in hi« Svnvy tf />,. , 1 -,^^ 
written during the h-st qu.*.rtcr of that centurj’, states that 
in the summer holiday.< youths tot'k excrci.®.; amcazst 
other pa.>t;nic.( ri Ji'tu I ipu!i:n, “ in throwing of stoacA” 
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This might be taken as referring to throiring stonui by 
slings or other artificial means, w'crc it not that the next 
pastime mentioned is “ slinging of missiles to be delivered 
be^'ond a certain mark {amentatis missililus ultra metan 
expediendis)P Fitzstephens was both an accurate ole 
server and a careful writer, and he clearly alludes to two 
distinct exercises. In early days stone spheres arc known 
to have been used for bowling, and the like thing and 
name were in vogue for the next two centuries, in fact till 
11 Henry IV. (1409). There is little doubt, therefore, 
that Fitzstephens here refers to bonds. It has been a 
matter of speculation whether bowling was first practued 
in the open air on turf or under cover in alleys, and Fitz 
Stephens may help to decide the question. Uc states that 
the citizens went outside the city walls into the suburbs to 
witness these games, but the alleys were within the walls 
and in the midst of the population. Again, thc.'ic pileys 
were always held up as scenes of vice and dcbauchciy, and 
it is certain that had they existed at this date they would 
have been included in the resorts forbidden to the clergy 
by the constitutions of Walter dc Cantilnpc, bishop of 
Worcester, 24 Henry DEL (1240). In the Close Roll, 39 
Ed. m. (13GG) mem. 23, jadus lapidum, “tlirowing of 
stones," is mentioned as one of the ludos inhonertos el 
minus utiles aut valentes, “games alike dishonourable, 
useless, and unprofitable.” But then there was a reason 
for this depreciation. The king was concerned lest the 
practice of archcq*, so much more important to the military 
spirit of the kingdom, should suffer, and the same reason 
prompted the action of Parliament. By 12 Ricli. II. c.ap. 
6 (1388), sen'ants, artificers, and labourers were forbidden 
— amongst other games to play at yettre de peer, or 
“ casting of the stone," as the practice of archery was 
becoming lax. This statute was confirmed by 1 1 Henry 
IV. cap. 4. (1409-10), wherein ** yettre de j)cer” is again 
forbidden. From 17 Ed. Dr. cap. 3 (1477-8) it npi»eare 
that bowling still remained in disrepute; for “half-bowl "is 
induded among the “many new imagined plays*’ which wore 
foUowcd lynll clas!:cs"to their oini 2 inpovcri.'(bnicnt, and 
by their ungracious procurement and encouraging do* 
inducen other into such plays till they be utterly undone 
and impoverished of their goods.” Even murrlcn:, robbcrico, 
and felonies were the consequence. According!}', It was 
enacted that any one playing at half-bowl after the follow- 
ing Enstar, or the occupier or governor of any “ houfe, 
tenement, garden, or other place,” where such game.*; are 
permitted, should be punished by fines and irnpri«ormu!:t. 
Here it is probable that both the outdoor and ind(K«r 
games are referred to, as “ house'* and *‘ g.irdcn’* are men- 
tioned, and it may be concluded that by thb time alleys 
had sprung into existence in towns. This then may bo 
considered the first mention of the game as praetbed under 
cover, though it is equally clear that alleys had not t:itjn.ly 
superseded greens. 
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panisliment was to be inflicted, esxept binding offenders mark to bowl at It » presumed from ^ that the first 
over by thdr own recognizances, and making them find cast his bowl to constitute a mark for the second to play 
sumtira not to break the law again. Artificer^ servants, at and knock from its position. Probabty it was soon 
and the lik% play Christmas in their fonnd expedient to introduce some definite mark, and in 

msstetrf bouses and presence, but no one could at any time a 23th , century MS., marked 20 Ed. IV., in ^e 

“play at any bowle or bowles in open place out of his Library, there is a picture of a game of bowls being played 
pawipti or orchard,’* whilst a licence mi^t be granted to wilh a small cone erected at each end. Here the prin* 
any one worth over £100 per annum to jday privately in ciple was evidently the same as at present, viz., to see 

1.:- Vmi! nnt. 4 a Inum onv Anmmnn AT AnpD wltn Annid Annfc bis howl nearest: the marlr. Tha mnitm.. 


ncences were canceueo, evinenuy lor 
ticsl reasons, as thqr were considered tuLcuBist ms uuiaw- 
fnl assemblies, conventicle^ seditions, and conspiracies.** 
The evil stQl continued and remained irrepresaible. Stephen 
Qosson, in his Sd&ool ofAhute (1579), says — 

<< Common bowling ate privy moths that eat up the credit 
ofmanyidlo citizens; whose garbs at homo ate not ableto wtigh 
down utdr losses abr^; wbosa sbim axe so fax hom tnaintaining 
their ^ 7 , that their wives and children cry out for bread, and go 
to bed sapperless often in the year.'* 

Again, twenty years later. Stow, in his Survey qf London, 
states — 


grouna avauaiuB, dug irom uu ro lov leec in longtn, with 
a proportionate width, is found most suitable. The bowls 
ore made of lignum vitas; ano^ instead cd being perfect 
spheres, are more or less oval with a bias. Poimerly bias 
was accorded them by loading one side with lead, but now 
the more simple method of turning one-half of tiie oval 
smaller or leaner than the other half is universally adopted. 
The diief difficulty of the game consists in each player's 
mastering the bios of bis own particular bowL The “jack '* 
or mark to be bowled at consists of a white ball of 


aU^ and mdinaiy dining bonzes nearer home, where thw ^ sunimr peg. ittcy ate used for meosutmg which of two 
room enou^ to hmtd their mooew at Todawialgemes. ^d there is nearest the ; and, if tho distance be under a 
Ileavetiiemtotahe^pleasate.*‘ yard, the “standard"— consisting of a light straw or reed 

Stow also mentions in another place that the gardeim of — >Q<iy be called into regnisition. A “rub" or “set '* is 
old hforthnmberland House, in Coleman Street, CH^, when a jack or bowl, tn transtfu, comes in contact with 
* yrea xoade into ^ling aSum, end other pasta into ffining any object on the green. Tho “ footer” is the small »>«» 

hraam for uhlawM ganunglLva been laiaedm o&r parts of ? delivering his ball “ Cost, or “point" 

fi^tyttd anbnrK that fliia, thar ancient and mdypntnm rf ““»®t®nri for each unit in scoring tho game, whi^is“np'* 
fwaaken of her gamesteia.*' Again, Goswell Or won when the number of costs aiwAod An havn lii>«n 
B^i8dB«aibedas«t«plfflaiBhiAwiai^tBnem^cottii^ obtained bv the winmW A* 

■lioya, gatdenB,banqnBtinghoiiae 3 , andhowlinoplacea," lrr.« Side. A “dead bowl*^ 15 OOC 

m law, doubtless, was transgressed with impunity until ^^h, er 

the beginning of the 18th century, when powotwm siven tha «mdmMt at once be removed from 

by 2 OeoTBe JDL cao 28 d 9 /TTow ami a 4 io t green. Should the boundary of tho crecn consist of 

OeoT^^cap. 34^(1745), VSdtSffeSS^il^ the fence constitutes a deodbowL “Mark," 

item this dirte all^ tho delivery of the jade at the 

greens began to inciesse rapidly j and, d^e tte 18th least must bo bowled at 

centu^, no country gentleman’s mansion was^considorad edm nf rtf* the^w and not over 3 feet from the 
complete without one. There is evidence that it was a bowling generally takes place 

wyal gar^ «in« Stow states that bSir^ysTer^ 


^ S at the gameVhen sete^ by 

‘qaare frame 30 yards distant tet^*** ® 


a g»>»a Cotgrave, there formerly eidsted 

orSt somewhat similar to bowls; the jack 

tamed ^ ® ^ 


the present era hnock The. ol^ect is to 

■•utoies are middleSed andiSti?^^ pnacipal balls. These*^^!?®* Mmber of pms with the fewest 
affords a deasant end hav ««« pemons, to whom it or weiehL imi- ®f Isgnum vitee, unlimited in size 
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gains a “doable epare/’ his bowling is over for that roU, 
and he is entitled to add whatever number of pins he 
knocks down with the first two balls of the next roll to 
the tea already down. Should he gain another double 
spare with the first ball of the succeeding roll he has to 
wait for the first ball of a third roll before the total score 
for the first roll can be ascertained, and so on in succes- 
sion. Accordingly, should a player obtain a doable ejiare 
in each roll — or ten in all — ^his total reaches 300, the 
highest attainable. If a double spare be scored with the 
first ball of the tenth roll, the player is entitled to bowl his 
two remaining balls at once as be has no further rolls to 
play. Should he knock down all the pins with the first 
two balls of a roll, he gains a “single spare,” his bowling is 
over for that roU, and ho is in a similar manner entitled to 
add whatever number of pins he knocks down with the 
Jirat ball of the next roll to the ten already down. The 
.technical name for this method of scoring is “ counting old 
and new.” There are a few ten-pin alleys in London and 
the suburbs, but the pastime is not much practised in 
England. The rules will be found in The Modern Pocket 
Hoyle, Now York. (h. f. w.) 

BOWEING, Sib Johx, an eminent English linguist, 
translator, political economist, and miscellaneous writer, 
was born at Exeter, October 17, 1792. Ho was a de- 
scendant of an old Puritan famil}*; and he became in early 
life an ardent disciple in the school of utilitarianism 
and philosophical radicalism, whose prophet was Jeremy 
Bentham. Ho did not, however, share his master's con- 
tempt for poetry and the belles lettres, but was a diligent 
student of literature and foreign languages, especially those 
of Eastern Europe. His attainments os a linguist were 
of remarkable extent Ho stated that he know tu’o 
hundred languages and could speak one hundred. This, of* 
course, docs not moan more than that he had some sh'ght 
acquaintance with thorn ; but it is certain that ho hod a 
pretty good knowledge of forty, and these were languages 
of various classes. This gives 1dm a place, with Mezzofanti 
and Yon Gabolcntz, among the greatest linguists of the 
world. The first fruits of his study of foreign literature 
appeared in Specimens of the Russian Poets, published in 
two volumes in 1821-23. These wore speewy followed 
by Batavian -Anthology (1821), Ancient Poetry and 
Romances of Spain (1824), Specimens of the Polish Poets, 
and Servian Popular Poetry, both in 1827. Daring this 
period he began to contribute to the newly-founded ITctf- 
minster Review, of which he was appointed editor in 1825. 
By his contributions to the Review he obtained consider- 
able reputation os political economist and parliamentary 
reformer. Ho advocated in its pages the cause of free trade 
long before it was popularized %* the eloquence of Bichard 
Cobden and John Bright. Ho pleaded earnestly in be- 
half of parliamentary reform. Catholic emancipation, and 
popular education. In 1828 ho visited Holland, and 
during his stay there the university of Groningen conferred 
on him the degree of doctor of laws. In the following 
year he was in Denmark, occupying himself with prepara- 
tions for the publication of a collection of Scandinavian 
i' poctiy*. Bowring, who had been the trusted friend of 
! Bentham during his life, was appointed his litcraiy executor, 
f and was charged ^vith the tai^k of preparing a collected 
I edition of bis works. This appeared in eleven volumc.s 
in the years 183S and 1839. Meanwhile Bowring had 
s; entered P.irliamcnt in 1835 as member for Kilmarnock ; 
e and in the following ye.rr he was appointed head of a 
j Govenunent commi^ion to be sent to France to inquire 
u into the actual state of commerce bi'tween the two countries. 

'/ tie was enu-rged in stmtiar investigations in Sivitrcrlind. 
''f Italy. Syri.!. and some of the German States. The rc.mlts 
of tlicsc mi.^sions appeared in a series uf reports laid Wfon? 

/ 
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the House of Commons. After a retirement of four years 
he sat in Parliament from 1841 till 1849 as mcmW for 
Bolton. Daring this bu^ period he found leisure for 
literature, and published in 1843 a translation of the 
Manuscript of the Queen's Court, a collection of old 
Bohemian lyrics, dsc. In 1849 he was appointed British 
consul at Hong-Kong, and superintendent of trade in 
China, a post which he held for four years. After his 
return he distinguished himself as an advocate of the 
decimal system, and published a work entitled. The 
Decimal System in Humbers, Coins, and Accounts (1854). 
The introduction of the fiorin as a preparatory step was 
chiefly due to his efforts. Knighted in 1854, ho was again 
sent the same year to Hong-kong as governor, invested with 
the supreme military and naval power. It was during his 
governorship that a dispute broke out with the Chinese ; 
and the irritation caused by his “ spirited” or high-handed 
policy led to the second war with China. In 1855 he 
virited Siam, and negotiated with the king a treaty of 
commerce. After the usual five years of semce he retired 
aud received a pension. His lost employment by the 
English Government was as a commissioner to Italy in 
1861, to report on our commercial rdntions with the new 
kingdom. Sir John Bowring subsequently accepted the 
appointment of minister plenipotentiar}* and envoy extra- 
ordinary from the Hawaiian Government to the courts of 
Europe, and in this capacity negotiated treaties with 
Belgium, Holland, Italy, Spain, and Switzerland. In 
addition to the works already named he published— Poftry 
of the Magyars (1830) ; Cheskian Anthology (1832) ; The 
Kingdom and People of Siam (1859) ; a translation of 
PAer ScMemihl ; tmnslations from the Hungarian poet, 
Alexander Pethfi (1866); and various pamphlets. Ilcwn'i 
elected F.ILS. and F.B.G.S., and received the decorations 
of several foreign orders of knighthood. Bowring was 
twice married ; Us second wife survived him, with several 
sons, who have attained distinction in various fields. lie 
died at Cl aremont, near Exeter, November 23, 1872. 

BOXWOOD, the wood obtained from the Euphorbiaccous 
genus Buxus, the principal species being the well-known 
tree or shrub, B. sempervirens, tire common box, in general 
use for borders of garden walks, ornamental parterre.^, drc. 
The other source of the ordinary boxwood of commerce is 
B. balearica, which yields the variet}' known ns Turkey 
boxwood. The common box is grown throughout Gre.it 
Britain, in the southern part of the European continent 
generally, and it appears to extend through Persia into 
India, where it is found growing on the slopc-i of the 
Western Himalayas. Only a very small proportion of the 
wood suitable for industrial uses is now obtained in Great 
Britain. The box is a very slow growing phint, adding 
not more than If, or 2 inches to its diameter in twenty 
years, and on an overage attaining only a height of IG ft.-*.!, 
with a mean diameter of I Of inchc-c. The lc:ivcs of thi.i 
species are small, oval, leather' in texture, and of a d>«.-p 
glossy green colour. B. balearica is a tree of con.e:dtrab!e 
size, attaining to a height of SO feet, with leaves tLror 
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and it is a fnvonrite vrood for smaU camn^ The use of 
Kood for turnery and musical instruments is mentioned 
Kny, Virgil, iud Ovid. The quantity of the x»,oA 

Sich Jsses out from Constantinople Wy « 

Bt from 5000 to 7000 tons, with about 1500 toM more of 
inferior and smaU pieces, mile the consuinption is con- 
tinually increasing the present sources of supply are rapi^y 
becomtog exhausted, the forests near the sea are denuded 
of their best trees, and access to the ^od ^wing in tbe 
of the conntries around the Black Sea is Aflfcnlt 
owing to the want of means of internal commmwffltion. 
’Ihe consequent increase of the cost of boiOTOod Im led to 
frequent attempts to discover other woods which might 
tnVg its place for the purposes of the wood engravm j but 
none of the numerous substitutes proposed have hitherto 
found to possess the necessary combination of 


ptOpGTtifiS. 

BOYAOAjavfllagein the stateof Boyaca,intheBepnblic 
of Colombia, situated abont 20 miles south of the caidtal 
Targa, and edebrated as the scene of the victory of 
Bolivar over the Spaniards in 1819. See Bouv;^ 
BOYCE, Hectob. See Boeo^ voL iiL p. 849. 

BOYCE, "VfvuLUit, an Englisih musical composer of 
jtminwnM, was bom in London in 1710, and died there in 
1779. As a chorister in St Paul’s he received his early 
mnncal education from King and Dr Greene, and he 
afterwards studied the theory of mnsic under Dr Pepnsch. 
In 1736 he was appmnted organist of St Michad'a church, 
Combm, and in the same year he became composer to tbe 
chapel royal In 1749 he received the degree of doctor of 
urasic tile Urdverdly of Cambridge, as an ai^owledg- 
ment of the merit of his setting of the ode performed at 
the installation of the dnke of Newcastle as chancellor. 
He became master of the kin^s band in snccession to 
Greene in 1757, and soon afterwards he was appointed 
principal organist to the chapel royal As on ecclesiastical 
composer Biyce ranks among the best representatives of 
the English school His two church services and his 
anthems, of which the best specimens are By the Waters 
of Babj^on and 0, Il7<«re Wisdom be found, are still 
frequently performed. Of his other works the best known 
are the serenade of Sdonum, a setting of Dand’s lamenta- 
tion over Jonathan, and twelve trios for two violins and a 
bass, which were long popular. One of his most valnable 
services to the art was his pnblication (1760) of a collec- 
tion of English church mYuic in three volumes quarto 
which included all the best compodtionsof the two preen- 
ing centnries. ^ The collection had been begun by Greene 
but it vraa xuainly tho 'work of Boyce, * 

BOYD, ZA.oaAB.Y, a learned deigyman of the Scottish 
Church, Tm born towards the end of the 16th century, and 
&ed in 1653 OT 1654. He uus for many years regent in 
the cdlege of Saumur in France, but returned to his native 
^ntry in 1621, to escape the persecution of thePiotes- 
tants. & 1623 he was appointed minister of the Barony 
church in Glai^ow, and held the office of rector of the 
^verato in the years 1634, 1635, and 1646. He 
bequeathed to the nniversity tho half of his fortune a sum 
to ^20,000 Scots, besides his Ubriry and 
^'^7 wtidn tho court com- 
”?Po*hmt benefactiona The number of 
to publ^ed works was considerable, and eighty-six of bis 

^S. are ^d to be preserved in the Kbn^ of GW 

made the printing of hisStrical vStoa 


His best known works ore The 2^ Battle of the Smle fn ^ath, 
1629. of vrhidi a new edition, with a biography ^ Mr heti, wns 
mbhsiud at Glasgow in 1831 ; lion's llowars, 1644; thoAbyiitft 
^eadmieivoAgsofZioa. 

BOYDELL, Jons, an engraver, chiefly known by his 
illustrating Shakespeare, was born at Dorrington in 
1719. At tbe age of twcnly-one he came to London and 
wns apprenticed for seven years to an engraver. In 1746 
ho published a volume of views in England and Wales, and 
started in business as a printsoller. By his good taste 
and liberality ho managed to securo tho services of the 
best artists, and his engravings were executed with such 
skill tlmt his business became extensive and lucrative. 
He sncccedpd in his plan of a Shakespeare ^llciy, and 
obtained tho assistance of tho most eminent painters of the 
day, whose contritions were exhibited publicly for many 
years. Tho engravings from theso painttogs form a 
^lAndid companion volume to his large edition of Shake- 
speare’s worka Towards the close of his life Boydcll 
severe losses through the French Hcvolution, and 
was compelled to dispose of his Shakespeare gallery by 
lottery. It had been his wish and intention to bequeath 
it to tho nation. He died in 1804 bbforo the lottery took 
place. Some years before his death he had held the position 
of Lord Mayor of London. 

BOYEIB, Atikt., a well-known lexicographer and histo- 
rian, was born at Castres in France in 1CC4. Upon the 
revocation of the Edict of Nantes ho first \i*cnt to Geneva, 
and then to Franckcr, where ho finished his studies, 
finally ho came to England, where ho soon acquired such 
a proficiemy in the English langnagc, that he became an 
author of considerable note, and was employed in writing 
several periodical and political works. Ho had for many 
Srears the principal management of a newspaper called the 
iWioy, and ho likewise published a monthly work entitled 
The Poiitieal State of Great Britain. Ho died at Chdsea 
in 1729. 

He wrote— of Queen Anne, folio ; J/irtorifif fl'iHiam Zll,, 8 
wl*. 8ro; Atmals tf the Iteign if Queen Anne. 11 toIs.£vo; his best 
known work is tbo Vidimarg am Grammar if the FraiA Zanguage. 

BOTEK, Alexis, a distinguished French surgeon, was 
bom on tho 1st ot March 1757, at Uxcrchcs in Limousin. 
His father was in the humble station of a tailor, and the 
son received tbo elements of n medical education in tho 
shop of a barber-surgeon in a provincial town. His evident 
talent induced his friends to procure his removal to Fans, 
where bo had tbo good fortune to ottract the notice of his 
two distingmshed masters, Louis and Dcssault j and his 
unwearied petscveranct^ his anatomical skill, and finally 
his dexterity os an operator, became so conspicuous, that 
at the age of thirty-seven he obtained the appointment of 
second surgeon to the Hdtcl Dicn ot Paris, and w’as elected 
professor of operative surgety in the Ecole do Sant A This 
® soon exchanged for tho diair of 

wniod snigeiy, — a department in which his manual 
oextenty and his admirable lectures on surgi^ subjects 
gamed him the highest reputation, and introduced him to 
extenave practice Perhaps no French surgeon of his time 
wth greater clearness and good sense 
^ natural modesty made hhn 
innovation, and somewhat tenacious of 
modra of treatment, he was as judu^os in bis 
^ skilful in manipulating, as ho was 

in formins Lia og individual coses. In 


■jofiK — , o jMugiucui. ua inaiTiauai coses, ju* 

and him imperial family surgeon, 

S campaigns of 1806-7, conferred on 

title of Ba«>a ^ *1^® 

25,000 francs.' On tho fell of 
merits of Boyer secured him tho favour of 
^ucceedmg soverdgns of France, and he wa^ consulting- 
smgeon to Louis XVIIL, Charles X, and li Philippi 
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In 1835 he succeeded -Dcschamps as surgeon-in-chief to 
the H6pital de la Charitd, and was chosen a member of the 
Buyal Academy of Sciences of the Institute of France. 
From the period of his wife’s death, which he took much 
to heart, his health declined, and he died November 23, 
1833, at the age of seventy-siz. 

His two great works are — TraUi eompletde Vanalomie, in 4 rols. 
8ro, 1707-90, of whicb a fourth edition appeared in 1815, and Traiti 
dts vuil^ies diirurgiealcs ct des openUiona qui leur eonviennent, 11 
vols. 8vo, 1814-26. Of this work a new edition (the 5th), with 
additions by H. Fh. Bo}’er, in 7 vols., was published in 1844-53. 


BOYER, Jea 27 Baptiste, an eminent French physician, 
bom at hlarscilles in 1693. He devoted along life to the 
special investigation and treatment of contagious epidemics, 
with a courage and success which have rarely been sur- 
! passed. On the last appearance of the plague in western 
Europe in 1720, he was one of the physicians sent from 
Paris by the Government to succour the inhabitants of his 
native city, then visited by this great calamity. The 
fearless zeal and ability whi(^ he displayed on that occa- 
sion procured him a pension and the utle of physician in 
ordinary to the king. Much of Iris subsequent life was 
spent in similar expeditions, devoted to philanthropy, 
wherever pestilential epidemics prevailed ; and the value 
of the services of Boyer were fully acknowledged at Paris, 
Tr&vcs, Beauvais, Montagne, Brest, and at several places 
in the Spanish peninsula. He died in 1768. 


Hia best knoim writings arc— ^eamnl cf the Plague at Maraeittea 
in 1720, and Obaervationa on the Epiaemie that prevailed at 
Beauvata, Paris, 1750. 


BOYER, Jea37 Pierre, a mulatto general, and for some 
time the President of Hayti, was bom at Port-au-Prince 
in 1776. Ho joined the negroes in their war of inde- 
pendence, but after the secession of Toussaint rOuverturo 
with his party, was compelled to retire to France. He 
was well received by Napoleon, and obtained a commission 
in Lcclcrc's expedition. After the death of Dcssalincs, the 
king of Hayti, Boyer joined Pdtion in proclaiming a 
republic and resisting Christopho, Dessalincs’s successor. 
Ho gallantly and successfully defended Port-au-Prince 
against the negro troops of Christophe, and on the death 
of Pdtion was named president of the Haytian republic. 
'Pwo years later the death of Christopho removed his only 
rival, and ho gained almost undisputed possession of the 
whole island. Absolute power, however, produced its 
usual cficcts; Boyer became arbitrary, capricious, and 
cnicl. In 1825 the French compelled the Haytian senate 
to acknowledge their supremacy, and to guarantee a pay- 
ment of 150 inillioiis of francs in return for certain liberties 
granted. The weight of this enonnous debt excited the 
graitest discontent in HajiL Boyer was able to cany on 
ins government for some years longer, but in 1842 a 
violent insurrection overthrew his power, and compelled 
him to take refuge in Jamaica. Ho resided there till 1848, 
when lie removed to Paris, where he died in 1850. 

BOYLE, Charles, carl of Orrery in Ireland, and baron 
of AInrstun, in the county of Somerset, the second son of 
Roger second earl of Orrery, was born at Chekcea in 1676. 
lie W.IS eduoated at Christ Church, 0.vfard, and soon distin- 
guished himself by his learning and abilities. Like the 
first carl of Orrery, he w.i« an author, soldier, and states- 
man. He translated Plutarch‘s life of Lysandcr, and 
published an edition of the epistles of Phalans. which en- 
gaged him in the famoius controversy with Bentley. S-.c 
AiTr.r.nrr.Y and Riettley. lie was* three times member 
for the town of Huntingdon ; and on the death of his 
brother, Lionel, c.irl of Orrery, in 1703, he .•-ucccwlcd to 
that title, lie entoro-d the army, and in 1709 was rai.<t.d 
to the rank of maioi^gimeral, and sworn one of her Majesty’s 
privy coundl. At the Kittle of the Wood he acted with 


6'’'' tcd bravery. He was axipointcd queen’s envoy 
to the states of Brabant and Flanders; and having dK- 
charged this trust with ability, he was created an English 
peer, os Baron of Silarston, in Somersetshire. He received 
several additional honours in the reign of George 1 . 
but having had the misfortune to fall under the i;u.*piciuu 
of the Govei^;;^''"*- '•*» was committed to the Tower, where 
he remained six monuia, and was then admitted to hail 
On a subsequent inquiiy it was found impossible to 
criminate him, and he was discharged. He died, after a 
slight illness, on the 2Sth of Aiigust 1731. Among the 
w’orks of Boger, carl of Orrery, will be found a comedy, 
entitled Aa you find it, written by Charl&s Boyle. The 
orrery, an astronomical inatrument, invented, or at least 
constructed, by Graham, was named after the carl, who 
used to amuse his leisure hours ivith mechanical toys. 

BOYLE, John, earl of Cork and Onrety, a nobicnmn 
distinguished for his literary attaiiiincnts, was the onty son 
of the subject of last notice, and was born January 2, 1707. 
He was educated at Christ Church College, Oxlo^, and 
was led by indifferent health and many untoward accidents 
to cultivate in retirement his talents for literature and 
poetry. His works are neither numerous nor remark- 
able.' His translation of the Lettera of Pliny the Younger, 
with various notes, for the use of his eldest son, was 
published in 1751, 2 vols. 4to. Ho also published a 
Life of Swift, in several letters addressed to his second son, 
and Memoirs of Rohert Carey, Earl of Monmouth, from a 
manuscript presented to him by a relation. Ho died 
November 16, 1762. His letters from Italy did not 
appear until 1774, when they were edited, with his life 
prefixed, by the Bcv. J. Buncombe. 

BOYLE, Bichard, one of the greatest statesmen of the 
17th ccntuiy, generally styled the Great Earl of Cork, was 
the youngest son of Roger Boyle, and was born at Canter^ 
bury, October 3, 1566. He studied at Benot Cullcgc, 
Cambridge, and afterwards became a student in the Middle 
Temple. Having lost his parents, and being unable to 
support himself in the prosecution of his studies, lie 
became clerk to Sir Bichard Manwood. chief baron of tbe 
exchequer; but finding this employment little likely to 
improve his fortune, he went to Ireland. He was then 
about twenty-two years of age, graceful in person, and 
possessing many accomplishments, which enabled him to 
render himself useful to some of the principal persuns 
employed in the Government. In 1595 he married one 
of the daughters and co-hcircsscs of William Ap^lcy. This 
lady died four years afterwards, lc.iving him a landed estate 
of £500 a year. He purchased land cxten.civciy, and was 
looked upon with great jcalomsy by some of the neighbour 
ing proprietors, who did nil they could to bl.ickcn Ids 
character. But he was fortunate enough to find a |/atrr>n 
in Queen Elizabeth, end his fortunes, which had Km 
broken by the ^funster rebellion, rapidly improved. In 
consequence of v.irious sorvicea and the gnat ability he 
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command of his four soos^ ho defended fhe pnmnce of itnuMng the Spring of Air and its Effects, and of a 
Monster, and took several strong castles. During this devotional vrork entitled Seraphie Zove, or some Motives 
time he paid his forces legnlarly ; and when all his money and Incentives to the Love of &'o^ 
was exhausted, he converted his plate into coin. He died When the Boyal Sodefy was incorporated (1663) Boyle 
on the 16th S^tember 1644. was named a member of the coundL He communicated 

BOTLE, Bicbabd, earl of Burlington and Cfork, son many important memoirs to the PkUosophieal Transactions 
of the sulgect of last^ notice, was bom in 1612. He and, in 1680, was elected president of the sodety,'but 
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hisestata He contributed all in his power to the Bestora- Newton also took modi interest. It was through his 
tion, ud by Charles II. was created earl of Burlington efforts that the statute of Henry IV. cap. 4, the 

(Bri^ington) in 1663. He died in January 1697-8, aged multiplying of goldand silver was repealed in 1689. jifter ' 
« . , leaving Oxford in 1668 he settled in London: and her® 

BOYLE, Bobest, one of the greatest natural philoso- he q>ont iho rest of his days, residing in the house of 
poets of to age, and one of the founders of the Bryol his sister Lady Banolagh. Ho was never n^^>priy^ ^ Tn 

and fourteenth person he was toll, slender, and of a pale countenance. Hfo 
child of Sin^rd earl of Cork, and was bom at constitution was far from robust, and throughout his life 
tomore Castle m the province of Munster, Ireland, he suffered from feeble health and low spirits. mfleSs 
5“ earnest years he learnt to Bjmk mentifie discoveries procured him wide and lasting wnoro 
old when hts pnvate chametef and virtues, the dinnn of his social 
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winter of 1641-42 at Florence. Here he stnS S! j * Bacon Ant for many years he could not be 

works of Gaffleo, who died near Honmee the same ?? ^ 

On reacW England in 1644 he learnt the death of 2 theSt£?rS?«.l path. His strength lay in 

father, who hod left tn Wm fiia . P®«ent research and observation of fn^ta. Tri» <ii.i 


i.«iTX ■ ^ r i~ui.«au uguauon ot tbe times used to the tnw « w..v.iuuw ay ms researcncs, m 

hold their ineetmgs with as much privacy as possible. ofmSrifr^* of the Baconian philosophy, to the service 

fn w,” afterwards at Oxford ; this^toame The sai ^ ^ measure of sncccsa 

“ ?l»«yal Society. Jn I6^he iS apparent in his theological writ- 

j Stalbndge, and from that time his whole life h<t» oontroversmUst, and does not appear to 

discover oltoe ^ Enghind^Sn2«„S^l^^ 


Ap'-ostles. and oUn iSh ^ Z 

and gave a aTurldsh 

the work of Gtotins^i)* ‘®*he translator of 

India and in AmerffS *h® Gospel to* 

«um fw dmiitable ^2ses annually a kt® 

“author in 1660. 

«*»» «.aiud irj <w* a a 




8*®and on a theme ^ “ treatiso whkh broke* 

‘'rwaids mono profotutdly treated by Newtoiu. 
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His next scientiGe irork ms entitled, JVeio ExperimetUa and Obser- 
vations upon Void (1665). This teas followed hy fhe Origin of Forms 
and Qualities aeanrding to the Corpuscular Philosophy (1666) ; a con- 
tinuation of his Grst work on the air (1669) ; Tracts about the 
Cosmienl Qualities of things, the Temperature of the Subterraneous 
Jlegions, and the Bottom of the Sea (1669). a volume which gave rise to 
much discussion, its statements being founded on experiment ; 
Origin and Virtues of Gems {1672 ) ; Essays on the SuUilty and Eeler- 
mitutte Nature of Effluvia (1673) ; tracts on the Sdltness of the Sea, 
the Moisture of the Air, the Natural and Preternatural Slate of 
Bedifs, Cold, Hidden Qmlities of the Air, CelestiaL Magnets, 
Eblbes’s Problem of a Vacuum, and the Cause of Attraction and 
Suction (1674) ; Experiments and N<des about the Mechanical Origin 
or Production of Particular Qualities, inelnding a discourse on 
electricity (1676); the Aerial Noeliluea, or some new Phenomena, 
and a Process of a Factitious Self-shining Substance (1680); New 
Experiments and Observations upon the ley Noeliluea, to which is 
added a Chemical Paradox (1682) ; a further continuation of his 
Grst workon tlie air (1682) ; Metnoirs for the IHstary of Human 
Blood (1684) ; Mwrl Memoirs for the Natural Experimental History 
of Mineral 1Vaters{\6i6Y,MedieinaHydroslaliea(\62Q) iondExperi- 
tnenta el Obsereatioius Physiecc (1691). Of his rcli^ous and theo- 
logical writin;^ we may mention, An Essay on Scripture, of 
which one portion was published in 1663, and the whole at a later 
date by his friend Sir Peter Pett ; Oaeuional Bcjleetiona upon 
several Sulgeets (1665), a strange medley of trivialities and crave 
thoughts, amusing, yet not whollj* unwise, which was a.«sailca and 
ridiculed by Dean Swift in A Pious Meditation upon a Broomstick, 
in the Style of the Honourable Mr 'Boyle, and by Butler in An 
Occasional Befleetion on Dr Charlton's feeling a Dog's Pulse at 
Gresham College (a neat reprint of the Occasional Jlejleetions was 
published at Oxfonl in 1848); The Excellency of neology, compared 
vsith Philosophy, written in the year of tlie Great Plague, but not 
published till 1673 ; Constderations about the Bceoneilableness of 
Beasonand Beligion, with a Discourse about the Possibility of the 
Besurreetion (1655) ; A Discourse of Things above Beason, inquiring 
whether a Philosopher should admit any such (1681) ; a tract on the 
High Veneration Man's Intellect oiecsto God (1685) ; A Five Inquiry 
itdo the vulgarly received notion of Nature (1686) ; and 27ie Chris- 
tian rtr/ii«io (1600). Scvcralothcr works appeared after his death, 
and among these were — 77ie General History of the Air designed and 
begun ; an account of his making the phosphorus, September SO, 
1680 ; and Medicinal Experiments. An incomplete edition of 
Boyle's srorks appeared at GcncTa some years before his death. A 
useful cla.ssirica iibridgmcnt was published by Dr Peter Shaw, 
editor of an nbridgincnt of Bacon's Pliilosophical Works. The Grst 
complete edition was that of Dr Birch, which appeared, aith a Life 
of the author, in 5 vols. folio, in 1744. Another comidctc edition 
aus issued in 6 vols. 4to, in 1772. A portrait of Boyle, by Kerse- 
boom, which is in the possession of the Boyal Society,' formed 
part of the Xational Portrait Exhibition at South Kensington in 
1866. Boyle bequeathed his natural history collections to the Iloyal 
Society. 

BOYLE, Booer, carl of Orrery, fifth son of the Great 
Earl of Cork, was bom in April 1621, and was made Baron 
Bnighill when only five years old. He distinguished himself 
while a student at Dublin College, and aftenrards made the 
tour of Franco and Italy. Soon after his return he married 
Margaret Howard, sister to the carl of Suflblk j and passing 
over to Ireland with his bride he found the country in a 
stnto of rebellion, and assisted his father in opposing the 
insurgents. Upon the execution of the king, he retired to 
his seat at Marston in Somersetshire ; but his spirit could 
ill brook tlii.s state of inactivity, and he thereforv re.<solved 
to cross the Ee.is, and apply to Charles II. for a couiniission 
to raise forces to rc.storc the monarchy and recover his own 
estate. Under the pretence of visiting Spa for his health, 
he proceeded ns far as London, avlierc he received a mess.agc 
from Cromwell, then general of the parli.amcntan’ forces 
and a member of the committee of state, intimating his 
intention to wait upon him. During the interview Crom- 
well told him that the committee were apprised of his 
design : and when Bri'ghill assured him that the in- 
telligence was fal.<o. Cromwell produced copies of several 
of hi." confidential letters, which reduced him to the neccf:- 
sity of asking Cn.'mwcirs ivirdon. and n.quc.":inc his ndnee 
in such a Cvmjuucture. Cromwell told him, that though 
he had hitherto been a stranger ta his j‘cr>on. he w.is irvt 
so to hi.< merit .and character; tls-tt he l:.:ii heani how 
gallantly he lir.d behaved in the Irish wut>; and he 


concluded by offering him a command ns general officer, 
exempt from all oaths and engagements, — adding that he 
should not be obliged to draw his sword against any but 
the Irish rebels. Lord Broghill, greatly surprised at so 
unexpeefed an offer, requested sonic time for deliberation. 
But Cromwell brusquely told him that he must determine 
instantly, that ho himself was about to return to the enm- 
mittce, who were still sitting, and that if he rejected 
their offer, they had determined to send him to the Tower 
BroghiU, finding that his liberty and life were in the utmost 
danger, pledged his honour that he would faithfully sen*e 
against the Irish rebels; and accordingly, by Cromwcirs 
instructions, he passed over into Ireland, where by* many 
important services he fully* justified the opinion which 
had been formed of him. A troop of horse which he had 
raised was soon increased to a regiment of 1500 men, 
and these he led into the field ngaiii.<-t the rebels. He was 
speedily joined by Cromwell, w’ho placed the highest con- 
fidence in his new ally, .and found him of tho greatest 
value to the interests of the commonwealth. 

lYhen Cromwell became Protector, Lord Broghill was 
made one of -his privy council, and admitted to great 
intima^ and confidence. He continued for some time to 
assist Bicbard Cromwell with his counsels, till, seeing tkat 
the weak nature of that amiable man would infallibly* 
bring on his fall, he deemed it imprudent still to cling to 
one whom he could not save, and accordingly retired to 
bis command in Ireland, where affairs shortly after took 
a turn extremely favourable to the design of the king’s 
restoration. Lord Broghill was not a little instrumental in 
bringing about that event ; and, in consideration of his 
eminent services, Charles created him carl of Orrery, Sc)>- 
tember 5 , 1660. Ho was soon after made one of the lords 
justices of Ireland ; and his conduct, whilst at the head of 
affairs in that kingdom, was such os to add greatly to the 
general esteem in which his character wa.<; iircviously held. 

His active and toilsome course of life at length brought 
on disease and infirmity* ; but, notwithstanding, he went 
over to England in 1665, at the king’s dc.siro, and mediated 
with success in a serious misunderstanding which existed 
between Charles and the duke of York. 

On his return Lord Orrery*, by liis i>rudcnt and skilful 
measures, rendered abortive the scheme of a descent ui>un 
Ireland by the Dutch and French, planned by the duke 
dc Beaufort, admiral of France. 

About this time a quarrel with his old friend the duke 
of Ormond, arising from mutual jcalousic.’’, become so seriuus 
that the disputants resorted to England to defend thitr 
respective interests. This quarrel, though of a private 
beginning, became at Ix^t of a public nature. Lonl Orrery* - 
was impeached, but defended liiniholf so well th.it the 
prosecution failed. lie lust, however, hi.-i public cinplcy- 
ments : but, retaining the king’s fitvonr. he still cautc fre- 
quently to court, and was often c.insuhv-d cn afrair.- c.f 


; 

I 
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itsmoutli. Aboutemaewestof Droghedi^ an 
150 feet in beiglit, narks the spot wbete the fOTces of 

William HL ^ed the cdebiated 

Jam^., on St July 1690, knonm as the “betae of the 

^*BOTSE. or Bois, John, one of the translators of the 
yngtich Bible, was born in Soffolk in 1560. He was 
aSed by his father, the rector of West Stowe, and at 
an early age exhibited great inteUectual powew, being nWe 
to Sid Hebrew when only five y^ old. He cpmplet^ 
his studies at Cambridge, particularly devoted himself to 
Gred:, and for ten years was lecturer on that language m 
St John’s CoUcge. At the age of thirty-^ he mam^ 
and became rector of Bosworth, in Cambndges^ ile 
was selected as one of the translators of the Bible, and 
is said to have completed not only his own share, the 
Apocrypha, but that of another dergyman. He received 
a prebendal stall in Ely cathedral from Bishop Andrews in 
1616, hot bad no other preferment He died in 1643, 
leaving bdiind hi™ an immense mass of MSS. 

BO^AH. There are, according to the more tiBunl 
opinion, two places of thh name mentioned in Sciiptur^ 
one a dly of Edom, and the other a dty of Moab. About 
the identification of these dties there has been mndi ctis- 
ensdon, some maintaining that the former occnpied the 
site of the modem village of el-Bnsdrah, about 25 milts 
8.K of the Dead Sea, and that the latter was the dty 
afterward known to the B.omans as Bostra and at present 
as Busrah ; while others suppose that the various passages 
of the Scriptures all refer to one place, and others again 
tW there are two places, but that ndther of them is to be 
identified with Bostra. The first dew seems to be freer 
from difficnlties than the other twa Bozrah, or el-Buseiroh, 
u now a small village vnth a stxong fortress on the top of 
a hill. It is the centre of a pastoral district, and its 
inhabitants, who number between 100 and 200, are all 
shepherds. Bozmh, Bozrah, or Bostra, on the other hand, 
is a very extensive coUectiou of tains of various ages, 
situated about 80 miles S. of Damascus. The area with- 
in the walla is about a mile and a quarter in length, and 
neatly a mile in breadth, while exteudve suburbs lie 
withimt, to the east, nortl^ and west. The priudpal 
buildings that can stiU be distinguished are a temple, an 
aqueduct, u loige theatre (endosed hy a castle of mudi 
more recent workmanship), several hatha, a triumphal and 
other arches, three mosques, and what are kaown as the 
church and convent of the monk Bohdra. In 105 A.D., 
the dly was beautified and perhaps restored from ruin 
by T^jan, who made it the capital of the produce of 
Arabia. In the reign of Alexander Severos it was made a 
colony, and in 245 a native of the place, Philippus, 
ascended the imperial throna By the time of Constant 
It se^s to have been Christianized, and not long after it 
^ the see <rf an extensive Wshopria It was one of the 
first mties of^m that was snlgected to the MnhnT,n.tflTiB. 


♦r « " fv . attempts of the Crusaders 

it han^ Aa late as the 14th century 

5e*«refcis, Porter’s Danuisew, Pceshfidd's 

® QteeTs patriot, was bom in Snli 

enemies Wmks. crf^S*th?s^r 

Sd ^“atdydt^^Tj^ T^t 'S22 -“S 

cordate. Atthebattle'of PetffiSel^rbet^^ 


and defeated with heavy loss. Bozzaris fell back to 
Missolonghi, wbich he successfully defended until the 
arrival of a Hy^ote fleet compelled the besiegers to retire. 
In the «»rnn>Ar of 1823 he learned that a large Turkish 
force had ngnin been deqiatchcd against the town, and 
resoldng to antidpate the attack, he set out secretly with 
1200 men. On the 20th of August he came upon the 
encampment of the Turkish van^ard, and a night attack 
was crowned with succeaa The victory of the Suliotes 
was saddened by the loss pf Bozzaris, who fell while lead- 
ing on his men. The assault on the Turkidi camp has 
b^n made tbe subject of a very fine poem by Ktz-Grecne 
Hoilecfc. 

BBA, a town of Italy in the province of Cnneo and 
district of Alba, on the Biver Stura, 25 miles N.H of 
Cuneo. It has three parish churches, a gymnasium, a 
manufactures of silk and linen goods, and a con- 
siderable trade in corn, cattle, wine, and dlk. Population, 
12,946. 

BBABAHT, an extensive district in the Netherlands, 
which formerly constituted a separate duchy, hat is now 
divided between Belgium and HollanA Tho Belgian 
portion indndcs the provinces of Brabant and Antwerp, 
while the whde of tho Dutch portion is still known its 
undent name. Godfrey tho Bearded, count of Louvain, 
who lived in the beginning of the 12th century, v^ the 
first to nasnme the title of count of Brabant, wbich his 
great-grandson, Henry L the Warrior (1100-1235) ex- 
Ranged for that of duke. The duchy passed in regnbr 
succession to Henry II. 'the Magnanimous (1235-1248), 
and Henry HX the Debonnair (A 1261); but on the death 
of the latter tho natural hdr was supplanted by his younger 
brother John L the Victorious, who added the district of 
Limburg to his possessions by the battle of Woeringou in 
1288, in which ho killed his competitor EEonty of Luxem- 
bourg with his own hand. The next duke, John IL, is 
memorable for the privileges he bestowed on his subjects 
by the statute of the Common Weal and the diarter of 
Cortembetgi His successor, John HI. the Triumphant^ 
had to contend against a rebellion of Brussels and Louvain, 
and an offensive alliance of his uei^bours, but managed 
to make himself not 'only secure but formidable. His 
three sons having died before him vrithout issue, be was 
succeeded by his daughter, who had married Wenceslas 
of Luxembourg. The count of Elandeis laid claim to 
the duchy, and, after a considerable struggle, was only 
bought off by the suirondor of Antwerp. In 1404 the 
whole rf Brabant was handed over to the countess of 
Elandeit% and in 1406 her son took the title of duke. 
On his death at the battle of Agincourt, in which be 
on the side of the Frendi, he was succeeded by 
John IV., whose marriage and divorce created mneh 
excitement in his day. la 1430, on the decease of Philip* 
secOTd son of John IV., the duke of Burgundy, Philip the 
was also recognized as duke of Brabant; and in 
1440 the country passed to the house of Austria 
na^ge of Maty of Burgundy lus granddaughter to Maxi- 
nmu the emperor, who transmitted it to Charles V. and 
tbus to fte crown of Spain. In 1648 the northern portion 
Mtne ducl^ suceeedw in freeing itself from the Spanish 
STOthem Brabant continued under the 
y e tiii *714. Brabant possessed a liberal constitntiDn 
as tbe JBntrle, Blyde Inhmxl, or Joyonfi 

btouc^ -which, voter alia, prevented the duke from 

states of the realm, from 
P ting 1 m sulgects except in the rogolar courts, and 
rrf foieignetB to politicnl office. A consent 

^® the XTOte- 


aT*: «ties--was necessary for the passing 

, and the towns had the tight of refusing assistance 
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in any military expedition with the object of which they 
had not been prcvionsly made acquainted. The states 
usually met crety two years, and a permanent committee 
of the three orders held its session in Brussels. The 
Brabantine conrt, under the native dynasty, was famous 
for the encouragement which it afforded to learning and 
literature ; and more than one of the dukes have left proof 
of personal culture in the shape of songs. (See Dinaux, 
Trouveret Srabatifons, Jlainutfen, &c., 1863.) 

Bcauaxt, North, the modem Dutch province, has an 
area of 231 square miles, and in 1870 the population was 
4,832,612. The surface is flat and the soil alluvial. The 
principal rivers are the Maas, the Aa, and the DommeL 
^e capital is 's Hertogenbosch, a city of 24,393 inhabitants, 
and the other chief towns arc Breda (14,721), Bergen-op- 
Zoom (8352), Helmond (5301), and Tilburg (3262). 

Braba>t, South, the modem Belgian province, has an 
area of 1262 square miles, and in 1870 the population 
was 879,814. Its general features are much the same as 
those of the Dutch province, though the surface is rather 
more varied in its elevation. The principal rivers are the 
Senne, the Dyle, and the Demer. The capital is Brussels 
with 177,934 inhabitants ; and the other cities of import- 
ance are Loumin (32,976), Tirlemont (12,354), Nivelles 
(8800), Dicst (7561), and Yilvorde (6844). 

BRACCIOLINI, ruAXCEsco, an Italian poet, bom at 
Pistoia, of a noble family, in 1366. On Ids removing to 
Florence he was admitted into the academy there, and de- 
votedhimseU toUbccaLtusc. AtBomeheeuteredt'hascrrice 
of Cardinal Maffco Barbcrini, with' whom he afterwards went 
to France. After the death of Clement Yin. he returned 
1 1 his own country ; and when his patr on B arberini was 
elected pope, under the name of Ur^n ITIL, Bracciolini 
repaired to Borne, and was made secrctar}* to the Pope’s 
brother, Cardinal Antonio. He had also the honour con- 
ferred on him of taking a surname from the arms of the 
Barbcrini family, which were bees ; whence he was after- 
wards knoum by the name of JJraceioltni deW Ajn. Daring 
Urban's pontificate the poet lived at Borne in considerable 
reputation, though at the same time he was censured for 
his sordid avarice. On the death of the pontiff he retnmed 
to Pistoia, where he died in 1645. There is scarcely any 
species of poetry, epic, dramatic, pastoral, lyric, or burlesque, 
which Bracciolini did not attempt; but he is principally 
noted for his mock-heroic poem Lo Schema dtyli Dd, 
publbhcd in 1618, similar but confessedly inferior to the 
contemporary work of Tassoni, Sccehia Jtapiia. Of his 
serious^ heroic poems the most celebrated is La Croce 
Ila'qwi'^ntn, 

BRACCIOLINI, PoGcio. See Poccio. 

BRACELET, or ayversoual otsaTueut, made of 

difleront matcrial.«, according to the fashion of the nge and 
the rank of the wearer. The word is the French bracelet, 
wWch Menage derives from Iraeeleium, a diminutive of 
Iradle, all formed from the Latin hradivm, the arm, on 
which it ^vas usually worn. By the Boroam: it was called 
amilla, IraddnU, ocoAvs; and in the Middle Ages byja, 
lavga, armispitha. 

In the Bible there arc three different words which the 
authorired version readers by “bracelet.-” Thcj'c are — 1. 
n"i>V5t efzaiA, which occurs in Num. xxxi. 50, 2 Sam. 
i. 10, and which lacing used rrith reference to men onlv, 
may be taken to 1*0 the aml^t ; 2. TCS tzanid, which is 
found in Gen. s.riv. 22. Num. xrri. 50. Erck. xvL 1 1 : — 
where the*p two word* oecar together (.is in Num. xxxL 
50) the first u: rendered by "eh.'iin," and the s-.-wnd by 
“bracelet;" 3. Tit'S* which oc-rars only in Isi 

ill 19. The first probably meant armlets wi.rn by men: 
the socimd. bracelets worn by women and 5j:net:ir.c.« by 
men ; and the thirxl. a peculiar bracelet of ci;a;a-work 
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worn only by women. In 2 Sam. i. 10, the first word 
denotes the royal ornament wliich the .Vinalckite tr.ok 



Hracclcts. 


from the arm of the dead Saul, and brought with the other 
regalia to Darid. There is little question that this wa.<t 
such a distinguishing hand of jewelled metal ns wc .Mill 
find worn as a mark of royalty from the Tigris to the 
Ganges. The Egyptian kings are represented with armlets, 
which were also worn by the Egyptian women. These, 
however, are sot jewelled, but of plain or enamelled mcbil, 
as was in all likelihood the case among the Hebrews. In 
modem times the most celebrated armlets arc those which 
form part of the regalia of the Persian kings, and which 
formerly belonged to the Mongol emperors of India. These 
ornaments are of dazzling splendour, and the jewels in them 
are of such large size and immense valnc that the pair are 
reckoned to be worth a million of our money. The prin- 
dpal stone of the right armlet is famous in the Ea.«t under the 
name of the DeviA-e-wur, or “ Sea of light." It weighs 186 
casats,a'&d is considered the diamond ^ fluc^ lustre in the 
world. The principal jewel of the left armlet, althongh of 
somewhat inferior size (146 carats) and value, is renowned 
as the T&g-e^dh, “ Crown of tho moon.” The imperial 
armlets, generally act with jewels, may also be observed in 
most of the portraits of tho Indian emperors. 

Bracelets have at all times been much in use among bar- 
baric nations, and the women frequently wear several on 
the same arm. Tlic finer kinds are of mother of pc.'irl, fine 
gold, or silver; others of less value arc made of plated 
steel, horn, brass, copper, beads, &c. 

This species of personal ornament was exceedingly com- 
mon in Europe in prehistoric times. Tlic bracelets of the 
Bronze Age were cither of gold or bronze, silver liciug then 
unknown. In shape they were oval and pcnannulnr %'.ith 
expanding or trumpct-.shapcd end.s, having an opening 
between them of about half an inch to enable them to l>s 
easily slipped over the wrist. Those of gold were generally 
plain, hammered rods, bent to the requisite shape, but 
those of bronze were often chased with elegant dtu’ens 
showing a cultivated taste. Some forms of sjiiral armkta 
of bronze, peculiar to Germany and Scandinaria, covered 
1 the whole iotC'U'no, mad were doalAkss lutesAtd mu-b. 

I for defence against n sword-strL>I:e cs for onianitnt. Tiic 
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BE AOHIOPOB A 


T he Bba.cbiofoda. constitute an important and well- 
defined class of Invertebrates, but the exact position 
tire group tirould occupy in that division of the animal 
kingdom is still a matter upon which anatomists have not 
entirely agreed. For many years the ^ecies composing 
the class were referred to the genus Anomia of the Lmdli- 
branchiata, but, as was judiciously observed by Edward 
Forbes, ''a dose examination shows that there is no rela- 
tionship between them, but only a resemblance through 
formal analogy." hGlne-Edwards separated the Mollnsca 
into two great divisions, hlbllasca and Mollnscoida, and 
in the last he placed the Brachiopoda, Folyzoa, and 
Tunicata, an arrangement that has been followed many 
naturalista Although tire greater number of zoologists 
have admitted the close connection existing between tire 
Folyzoa and Brachiopoda, considerable doubt has been 
expressed with respect to the affinities and position of the 
latter inrelatioa to theTunicata; moreover, a strenuous 
eSbit has beeu made within the last few years by Steen- 
strup, Morse, Kowalevsky, A- Agassiz, and others, to de- 


wrth the Worms, and that they diould form of 
Annulosa, and be placed close to the AntialMa 
.^^'ng to Agassiz, the transition between such types 
» Pedicdlina to Membranipora and other incnistinff 
rWyzM is readily explained from the embnroloay of 
TAtaAun^ and, in fact, all rncrusting Folyzoa are only 
rommunities of Bmchiopods, the valves rf which are con-- 
t(@ether, the flat valve forming a 
floor, wMe the convex valve does not cover fte 
If ^ opening more or less ornamented 

lophore. Both Gratiolet and 
mncock have expressed the opinion that the Tunicata are 
fc no w«qr i^ted to the Brachiopoda, and that we canSS 
these last and the Fdyzoa along'with the Tnnrcata 
LS? some othSTre 

points in their affinities 


dis^nctive features to constitute a wdl-defined and separate 
class. 

The name Bbachiopos (/Spa^ftav, an arm, rraik, sroS^s, Susg^ 
a foot) was proposed for the class I 7 Cuvier in 1806 
and hy Dumetti in 1809, and has since been very 
extenmvely adopted. Blainville in 1824 jm^ed as a 
suhstitnte for the Cnvieiian name that cd FaHiobran- 
duata a mantle; hranehiai, giU^, on account d 

the respiratory system being combined witih tile qq 
wMdi the vascular xamifications are distributed. Prof. 

Sing has always adopted the latter name, and perhaps 
tightly objects to Cuvier's on the ground that it is a 
misnomer, for the two variously curved ft«d drrated 
brachial or labial appendages, improperly- as 

arms or feet, were subsequently found not to suhserve the 
function of locomotive organs. 

“wmal andTvod* 

Its shell, It maybe as well to mention that it had beendou 
rnwy times suggested by Owen, Bronn, Huxley, Gill, and 
others, that the class couM be advantageously divided mto 
two prima^ groups. Thus, for the first division, indndina 
lAngula, Dudna, ifcc., the names LyopomatafOwen, 1858), 


oHert ^ Irait ftS. tkcmtOT^ flat 

characteristics of flie nMoo* »»<? retain many of the 
^ly those which havolSen "Phonos, espe- 

But, on the whole, the modificat^f^ ^ a tubular habit, 
we maycontinue 4 cor^dSffSfft s? important that 
of present study wo mu tendency 

Invertebrates) that the^^oW • j divisions c?f 

two groups son^wtt SSSf^dMoBusesdo C 
^re nearly rdated to S oS somewhat 

to theiiL TberofonL aUi. divisions 

hat the Bradaopoda constitute a 't may turn out 



ge- ««ntiae talemoiu qiitsi coIU. 

A,«iitrBj,B,aow,j vd»8. 

CwMlTriraaiioBiBg miiM.hr 

Lyopo^te In^culata (Huxley, 1869), 
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pomata (Gill, 1871) bare been proposed. Frof. King, con- 
eidering tbese names to be objectionable, and in some cases 
inadmissible on certain grounds, in 1873 substituted &e 
name Trclmierata for tbe first group, tbe intestine being 
provided with an anal aperture, urbile the second group, to 
vrbicb be gives the name of ClwlaiUrata, would embrace 
animals that ate destitute of tW organ ; but it must also 
be remembered that the presence or absence of an anal 
aperture has been ascertained in only three or four recent 
genera, and that we arc compelled, in a measure, to take 
for granted that what we find to be tbe case in lAngula 
and Terebraivla is also so in the many extinct fanMes 
and genera of which the animal cannot Im examined. 

IVith the character above enounced, we generally find 
structural modifications of the hinge and other differences 
in tbe animal, and especially so in what relates to the 
muscular system. In the opinion of Frof. King the 
absence of an anal vent in tbe Clistenterata makes them 
inferior to the aniferous Tretentcrates. 

The animal of the Biachiopod is in all cases protected by 
a shell composed of two distinct valves ; these valves are 
always, except in cases of malformation, equal-sided, but 
not cquivalvcd. The valves are, consequently, essentially 
symmetrical, which is not tbe case with the Lamcllibran- 
chiata or Conchifeia, — so much so, that certain Brachiopod 
shells received the name Lampades, or lamp shdls, by 
some early naturalists ; but while such may bear a kind of 
resemblance to an antique Etruscan lamp, by far the larger 
number in no way resemble one. The shell is likewise 
most beautiful in its endless shapes and variations. In 
some species it is thin, semi-transparent, and glassy, 
in others massive. Generally the shell is from a quarter of 
an inch to about four inches in size, but in certain species 
it attains nearly a foot in breadth by something less in 
length, as is the case with Productus gigantetus. The 
valves are also in some species very unequal in their 
respective thickness, os may be seen in Productus Llongol- 
Imsis, Davidsonia TemcuUii, A’c., and while the space 
allotted to the animal is very great in many spedes, as in 
Ttrdnviula sphwroidtdis, it is very small in others belonging 
to Strophomena, Leptocna, Chondcs, Jcc. The ventral valve 
is usually the thickest, and in some forms is six or seven 
times as grc-it as the opposite one. The outer surface of 
many of the species presents likewise the most exquisite 
sculpture, heightened by brilliant shades, or spots of green, 
red, yellow*, and bluish black. Traces of the oripnal 
colour have also bccnprc.<crvcdin some of the fossil forms; 
radiating bands of a reddish tint have been often seen in 
well-preserved examples of Tcrchratula hadafa, T. saculus, 
T. communis, T. hipUcatfi, and of several others. Some 
Sl>ccimcn8 of T. carnta are of n beautiful pale pink colour 
w hen first removed from their matrix, and E. Dcslongchamps 
Ikis dc.ccrilH:d the tint of several Jnra.'^sic species. 

The valvcj! have been di'itincuishcd by various names, 
but those of dorsjl and vtntraf are in most general use. 
The ventnil valve is usually the largcj-t, and in many 
geiiem, such ns TcrclraUdn and Phynrlnutlla, has a 
prominent be.\k. with a circular or othenrisc shaped 
pirforation or fonimon at or mar iw extremity, jianly 
CKmiplctid by one or two pl.rtis, termed a d'cl:idic:m 
Through the fonnnen pas-cs a bundle of mnscuhr fibres, 
termed a peduncle, by which the animal is in many 
bperift^ attai'hcd to subni-rrine object.** during at least a 
portion of its oxi.‘-tea«*. Orhir form'* show no'iudicatron of 


ever having been nttarhi d. w idle s .".ne tint had l-.-cn nioore-d 1 
byintansof a peduach- dnria’ the i.rriy port* <n r.f their, 
existence have btfo*>!r.c dit.tohid at a morx,* r..hT.r.cvl st-tge j 
of life, the opening K.-.mnn:; crsdually ciwitrir; i. is s ? « 
often S’'*.a is: bi’"--':.; r.i •'’;*> i d\t, Odh'fi~,-s a-, i, | 

d'c. Li-.'tly, sp.c:Ls l..'.\e to «uLn:.ui{;c j 


objects by a laiger or smaller portion of their ventral valve, 
as is tho case with many forms of Crania, Thccidium, 
Davidsonia, drc. Some Crania* arc alwat? attached by 
tbe whole surface of tbeir lower or ventral valve, which 
models itself and fills up all the projections or depressions 
existing cither on the rock, shell, or coral to which it 
adhered. These irregularities arc likewise, at times, 
reproduced on the upper or dorsal valve. Some spcdcs of 
Strophalosia and Productus seem also to hare been moored 
during life to the sandy or muddy bottoms on which they 
lived, by tbe means of tubular spines of greater or lesser 
length. The interior of tbe shell varies ven* much accord ing 
to families and genera. On tbe inner surface of both valves 
several well-defined muscnlar vascular and ovarian impres- 
sions are observable; they form cither indentations of 
greater or lesser size and depth, or occur as variously 
shaped projections. In the Trimtrellida;, for example, 
some of the muscles arc attached to a massive or vaulted 
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of boiili receni; and extinct genera. The apc^hyeiB is 
more or less devdoped in some genera than in others. In 
certain forms, as in TerAratula and Terdnratulina, it is 
shmrt and dmplc^ and attached to a small divided hingc< 
plate, the ttro ribrnid-sbaped lamina being bent upvmrds in 
the middle (fig. 15). ^e cardinal process is prominent, 
and on eadi side of the Mnge-plate are situated the dental 
sochets; the loop in Terdtralnlim becomes annular in the 
adnlt hy the union of the oral processes or cmra (fig. 16). 
Ih Weddhemia it is elongated and reflected ; the Unge- 
plate large, irith fonr depressions, under wh^ originates a 
mesial septnm, vrMch extends mote or less into the interior 
of the shell (figs. 13 and 14). In Terebraidla the loop is 
attached to the Iiinger-plate and to the septum (fi^ 17). 
In Myerlia it is three times attached, first to the hinge- 


auu bueu ra eepeum oy processes nom tue aivetging 

and reflected positions of the loop. In Magm the 
apophysary ^tem is composed of an devated longitudinal 
Saturn leadbiBg from one valve to the O&er, to irhich 
are affixed two pairs of calcareous lameUse^ the lower ones 
riband-shaped ; attached first to the hinge-plat<^ they aftcr- 
vmr^ proceed by a gentle curve near to the anterior portion 
of the septnm, to the sides of which they are . the 
pair originate on both aides of the upper adoa of 
the extmdmgin the form of tivo triangular aaebor- 

18). In Boudiardia the reptum only 
IS furnished with two Aort anchor-shaped lamellm. ilanv 
oh^Ue in difierent grou^of 
*5? ,8*^* TerAratHltdcB is compMcd, and 

an&<m TOrks on the Bradiiopoda. In Tkeddium l&ssa. 
f ' of the dorsal valve is vaiionsly furrowed 

ni« there are two conical spires 

correspondine srinTrafa 8t into 

teeth. Nearly^ ono of the 

.Clistenteiata have thar^Sab^ division 

forming the Tretenterata 

but in one of the moS?3l fl*? 

, Stonps. Via., tlinf Xt- 


w me t4Hndlibmnduata and (W ~ ^ «>a 
tofotms ns that there Snot in a Catpente 

between outer Biacbiopoda 

stracture or mode of grX ^y«w. either in 

ojAnary Uvalvcsj th^t ®®®eg the 

Jlrfl that th?Sole “ ’^hich 


oute divisions would consist of a very thin mcmbiuna 
The innermost and intermediate divisions arc in lum^ 
families traversed by minute tubular canals, which fnat 

one surface to tho other, for the most part in a vertical 
direetion, and at tolerably rcgnlar intcn'ids, bub jnst bcfoin 
terminating near the outer surface of the ftpW »rffii8 their 
orifices suddenly become dilated, the lower half of the nanai^ 
bong often considerably smaller in diameter than the upper 
half. . ^0 canals are occupied by cmcal processes jirocccd- 
ihg from the mantle or tlio fleshy covering of the animal. 
Their function is, according to Dr Carpenter, bnutchtai 
or snbsepicnt to respiration j but if there racists an outer 
epidermis, as demribed by King, which covers their ex- 
panded terminations, there would be no communication 
between the surrounding sea water and the mantle. In 
the SkyacJioncttidte and in some other families tho shell 
structure would, according to Dr Carpenter, consist of 
flattened prisms of considcmblc length, arranged paralld 
to each other with great regubrity, and obliquely to the 
surface of the shell, the interior of wliidi is imlnicated by 
outcrop. In certain genera, such ns Lingula and 
Duana, no canals traverso tho shell from the inner to 
ttc outer surface, m shell structure, according to Dr 
Gratiolet, would consist of two distinct elements, that is 
to say, a corneous or horny animal substance, and a 
trataceous one j these occur in alternate layers of uncgnel 
tmekness. The testaceous layers recall tho stiuctnn 
observable in tho TerthmtuMoe, being traversed by 
natneroM canals of extreme or microscopic minuteness. 

^ Mr Woodward observes in his excellent manual of the 
AloUusca, VtoL Huxley has suggested that tho crcca ore 
a^o^us to tho va.^cular processes by whidi in many 
^Mchans the tnme adheres to the test, tho extent of which 
adhraioa vanes m closely allied genera. It seems, however, 
Strang that these tubular perforations should not have 
b^ cMcntml to tho species of every family composing tho 

SLf subservient to respiration. The 

sa^wt will therefore demand further consideration. 

f ®»®®Mopwlalins been tbe salgect of So8j« 

Dwlragcbamps, Iving, and others, “®‘ 
the light has been likewise thrown on 

of tho groups 1^ 

^o'ralcvslcy, and others. Soma 
entertained heen and still are 

buted to epi^ln function to bo attii- 

questioas thiwn” *^® hut on all essential 

eoncral agreement. 

eges cenemllv ^j**® ^h® Bniclnopoda are reproduced by 
SaSS S‘'^“®y:®h®pca nni irregular, which oiJ 

just b^on?tho*^JiZ” 

from £ sfifa. teembramj, hanging in clusters 

whotber tbnwi irocertninty has prevailed as to 
Dnthiers and individuol. Lacaze- ' 

describe them n<i ^ f^® ®®*®® ®*® separate, and 

the Pi y nch zoalmri TmhvtulinafSsA. 

cnee 2 f® fw as to suggest that a dkc^ 

requires verificatior^*’p *ho statement 

^frAratvline^U!i& describes the embryo of 

of development during its six stages 

lobes (dothed wirti ^ dinded into two, three, or font 
attached swims or becoming 

vibratile cilia foremost by means of 

finished Tho ime distin- 

formation of the deretibes with cqmd care the 

to the adnlt condition^ itsto stage of develqpmoirf 

four eye soots in fj.**" ^®®®®*®rithiors alludes to two and 
the animal aoneam t ®f ^'dectdfnro, and states that 

SJ^PPeare to bo m some measure sensible to light, 
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The mouth conducts by a narrow oesophagus to a simple 
stomach which is surrounded by a large granulated liver. 
Owen’s “hearts” have been found to be oviducts, while 
the true heart consists of a pyriform vesicle appended to 
the dorsal surface of the stomal The digestive organs and 
viscera, as well as the mimcles, which take up only a small 
place in the neighbourhood of the beal^ are separated from 
the great anterior cavity, and protected by a strong membrane 
in the centre of which the mouth is situated. The nervorm 
system consists of a principal ganglion of no great size. 

Both valves are lined by a delicate membrane termed the 
pallium or mantle ; it secretes the shdl, and is generally 
fringed with homy bristles or setae. It is composed of an 
outer and inner layer, betivcen which are situated the blood 
channels or lacunes ; in fact, all the internal parts of the 
shell are lined by the inner la}’er of the mantle, with the 
exception of the spots where the muscles attach themselves 
to the shell. The outer layer lines closely the inner sur- 
face of the valves to which it adheres, and in those species 
in which the shell is traversed by canals there exist, on 
the surface of the mantle facing the inner surface of the 
valves, corresponding short cylindrical membranous pro- 
jections or lacunes, which insert themselves into the 
small tubular orifices that traverse the shell The caecal 
prolongations do not exist in those genera, such as Rhyn- 
ikonella, where the shell is deprived of tubular perforations. 
The inner layer is rather thicker tiian the opposite one, and 
is covered with vibratile cilia. As stated by Nicholson and 
other anatomists, the blood channels form a remorl^ble 
system of more or leas branched tubes, anastomosing with 
one another, and ending in the caccal extremities. This, 
which has been termed by Huxley the arterial system, com- 
municates with the perivisceral cavity by means of two or 
four organs, which arc called pseudo-hearts, and which 
wero at one time supposed to be true hearts. Each pseudo- 
heart is divided into a narrow, elongated external portion 
(the so-called “ventrido”), which communicates, as Hancock 
has proved, by a small apicial aperture with the pallial 
ca^ty; and a broad, funnel-shaped so-called “auricle,” 
communicating on the one hand by a constricted neck with 
tho so-called “ ventricle,” and on the other by a wide patent 
mouth with a chamber which occupies most of tho cavity 
of tho body proper, and sends more or less branched 
diverticula into the pallial lobes (Huxley). Tho tilninnp1«^ 
i*ary in their dispositions and deta^ in dilTercnt genera, and 
M they project to some small extent, leave corresponding 
indentations on the inner surface of the shell, so that their 
shape and directions can very often bo traced on fossil and 
extinct genera as well os if tho animal \vas still in life ; 
this may bo seen in the numerous illustrations appended to 
D.avidsoii’s and other authors’ works traiting of fossil 
Bracliiopoda. There are usually four principal arterial 
trunks^ in cacli lobe of tho mantle; tho two/ccntrnl ones 
run direct to tho front, near to which they bifurcate, 
while tho outer ones give off at interv.als on tho side 
facing tho lateral margin of the valves a scries of branches 
which bifurcate several times. It iiiis been I'b.-crvcd by 
Hanciwk that the inner lamina of tho mantle, and more 
particularly that portion of it forming the floor of the great 
p.ilHal sinuses, will undoubtedly assist in purifjing the 
bhKnl In lSr»-l, in his rcvitw’of D.vvid?oirs pre.a*. "work 
on British fossil BrachioiwJa. Ofcxe i>clinudt c-illitl atten- 
tion to an imp.)rt.int niMtoiuir.il omission, namely, the 
existence of a vast nnml'or of micr<»#e.ip;o. flattened. cal- 
ransms, denticulated plrtcs or spiculoi on cvrtain p.-ir:s iif i 
the surlrceof the m.antle. and dcstint\l, no doubt, to stifltn i 
and protect the portions tlr.t contain them; and it w.is, • 
monviTcr, ob'erv«\l by Hancock, and aftcrw.irds by D«.«- 
lo'icch.'imp-. th.rt these calcar, ous p!.-.:es Lvt to K- 
found viually dist.nbulvd over all the iurf.'.:e of tl.v 


mantle, but only in those portions in connection with the 
great lacunes or veins, the labial appendages, and the 
perivisceral cavity. These spiculm do not appear to be 
present in every species, and are totally absent in Linyula, 
JthyntJtondla, and others. Dcslongchanips ob.<-ervL‘S that 
if we examine the genera Kraussina, Tcrebratula, Terehra- 
tttlina, 2Iegerlia, and Platydia, we have a scries wherein 
the number and consistence of the calcareous portions 
increase in a very rapid manner, and that the bjiiculcs lie 
over each other several times, leading the observers by insen- 
sible degrees to Thceidium, in which the spiculm are 
soldered together, and iuernst the mantle to such an 
extent that it is no longer distinct from the shell it.«clf. 

The brachial ap- 
pendages arc a pair 
of singular organs 
eminently charac- 
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teristic of the Bra- 
chiopoda ; they 
often are more cor- 
rectly termed labial 
appendages on ac-| 
count of eadi mem- 
ber being a prolon- 
gation of the lateral 
portion of the lips 
or margin of tho 
mouth. The Lamcl- 
libranchs or Con- 
chifera have analo- 
gous appendages, Fie. 19. 

but very much less WaVArfrifn/irM-tm interior of dcnuritlrr. to »hBir 
derelnnpd Titpv Uic po-lllon of tho laLlal oprendkcro (Ape-tionof 
aeveropeo. J-aej j^nso of drtl ho* hton n-nortj to riio>- il.« 
assume different btnchUI mraihnne and a i-enlon of the tpltsl ra- 

shapes in different "f'h* ••«••> 

genera, and arc supported, or otherwise, by the more or 
less complicated skeleton already described. Tlic labial 
appendages, whatever may be the shape and couvolutious 
they may assume, 
fill the larger por- 
tion of the cavity 
of the shell in front 
of tho visceral 
chamber; they are 
formed of a mem- 
branous tube, 
fringed on one 
side with long 
flexible cirri, and 
occupy almost the 
whole of the pallial 
cavity, but were not 
capable of being 
protruded in tho.-'e 
familte.^t in which 
they were folded 
back upon them- 
selves and .'iijij-ort- 
cd by a c:ilcan*ou5 
skeleton, a« in 
irriWArt'a/a, TV.-y- 
f-ratflla. Jf-yrr.'iVj, 

A'c. Ihmlt. win* 
hi? examinvi the r 
in life, st.a:-..' tljit 
f.'i:::'! rr-t-ti'iir wl 
l-.-inu :• 

3 .<n:..tl B'-rrs. 

itscini further, :h', 
brachial upp-t.-ir-g-.-a 
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almost constantly in motion, and often seen to convey small 
particles to tixe clumnel at their base, and tiiat the cirri arc 
bent up when the bradiial appendages are retracted, but oro 
generailyuncoiled and straightened when the shdl is opened, 


a few of its cirri, and move them about to ascertain if any 
danger threatened. In Hhynehandla, where the elongated 
s]nr^ labial appendages are slightly supported only at, their 
origin iiy two short calcareous processes^ they can at the 
will of the animal, accordiiig to Owen and Hoi8e|,be unrolled 
and protruded to some 
distance beyond ^e 
maigtns of valves, 
and when lordbly 
stretched out th^ are 
said to be more timn 



some 3000 cinL We 
may mention, likewise, 
that Otto IFrederii^ 

Mfiller, having dredged 
from the Lake of Droe* 2 i 

® Norway, a iMeifarafdoiulMlrfe 

‘ number of Ten^mOuta Y* ** 

(probably belonging to 

p«W), and placed them in a gloss of 

gmcefnUy extended their 
sjamlly coded brachud appendages. It aas^ howovS- 

Md others, in which the apualhScd 
S ™PP®rted thronghoi thdr 

•!- crc. 

«dm,are not only iraferamental in cmvevinB 
organisms to the mouth whirl. « microscopic 

«*ed between the apper/dages “ ®‘*“' 

irfse subservient to 

observesthattoirovTJlSS^ Hancock 

function of gill^ well os 

necessary to refer to rt.« m ^ ^ sustontotron, it is onlv 

more particularly to its^culatin^Sl 
mgans, and retuminB toeeb raiwgh these latter 

As the numbTlT^s^ *?“ ieart. 
^atwally in the two* iS differ 


the valves were the only ones known to Phlla^ but that he 
defined their position and functions dearly. The enm! 
was done by Blaiimllo and Quenstedt, but the alisence 
of good fignres caused much uncertainty to pravnil Tfih 
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temed rfnwwro/oro by Hancock, or eardmel mutefa 
( musdro didacteurs “of Gmtfolet), and have for Sw 
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been minnitHv ® ^ ® iimitcd movements, have 

Steldto n»> rfoS*/ xCrww 

®6»da iasettti inia aFfaco of tho pedunde, mi m 
£ tonBeyhl. fa Utt «™Ifer «!« 

“dwmity of ^ neiii.^ considered to pass from the inner 
pafr of tWr «rt„S„ V “ 




? ^ ^ ^desirable to treat this “ composed, 

Jfaa « ll».3,SX ’'>nS 

diff^nt names for each mnsde ^®® Pwposod 

l^mg IS much to be recrert^®® thenee 

Clistentmta, 

OTsix pairs ofmusdEi^BE i!S®“ ®®®“ exom^ 

“TfW «!. a^oSSS.?'!^^ 


iae function of fT.no — wwo or inccuvoncam. 
anU«nil,'& jLfe f"®'®. .accoriing to thi w 
0^80 to attach the nedunri tb^ serve 

steadying of it ‘dTcc* 

pfidunde with i^t ®*®**®^t describes the 

two portioalUgr^^?' it to ho composed of 

epidermic layem. T»rJ^ dieath formed of concentifc 
^^ribedinSufeTSif"“ which Vogt has- 




other extremity »a^ th^ snbmarfno olg'ccts; the 
hy a balboas ^ection^”^”®^ fowmen, and is ended 

t^ division eoSSiS”S®?* a®®*®*.® 

diowance for certain «nf Btnehiopodn, nmfciog 

*n the animals modifications ohserxsWe' 

the different families and geneia 
I'ulves Iqr flie toont .. tight interlodcmg of d» 

species of Bmchionnrfft^lj’^®^ teeth and socket^ mWy 
In Mme i^ccios, such ®5®“ valves but sfi^^- 

Its finM .1 — .. M ^^eezdtttm, the animal could raise 

t angles to the plane of the ventral 

of which Zihffula and i7tW»a n»y. 
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be quoted as examples, the myology is much more com- 
plicated, and anatomists have differed considerably in their 
respective views concerning the function of some of the 
muscles. They have been carefully described by Owen, 
Vogt, Hancock, Gratiolet Woodward, and others, and more 



thfuta anathui. 3.1, int*rior of reolnl Talrc : 31. interior of donal tiItc 
X foT), t, nmbonel inn.*cu1tr Imprerilons (open valTot); h, eentnl mardea 
(doo* ralm); I, tnnmedial or rlidinR inn«dei: i, pirletil Innd; / r, t, 
lateral lavdra Ot anterior^ : t, mlddlea ; t, ontdden), enaUlni; tiie talrea to more 
f am aril and liaekirard on each ottier. 

recently by King, whoso views seem to cany with them a 
greater degree of plausibility. Of the shell or valvular 
mu»c1cs he makes out five pairs and an odd one, and 
indiridualircs their re- 
spective functions ns fol- 
lows:— -Three pairs are 
/a/rmf, having their mem- 
bers limited to the sides 
of the shell ; one pair are 
trunmtdinn*, each mem- 
licr pa.«sing across the 
middle of the reverse side 
uf the shell, while the odd 
mu.<iclo occupies the um- 
bonal cavity. The <r/i- 
tml and umbonal muscles 
effect the direct opening 
and clo.->ing of the shell, 
the litteral* enable the 
iralvc.a to move forward 
and backward on each 
other, and the tranme- 
allow the similar 
extremities (the rodral) 
of the valvcit to turn from 
iMch other to the right 
nr the left on an axis 
sul)ccntric.dly situated, 
that i«, the medio-tnins- 
verse rc,;ion of the donal 
valve. It was long a mat- 
ter in di.«cu5<ion ulicthcr 
the animal could displace 
it.‘« v.dves sideiraj*s when 
aK«ut to oj>i'n its shell, 
but th;.s h.vs b«n .actually 
ob<i’rvi d by 
Semp'.T and Mon-c, who 
saw tie .inimal {'erform the cpcnitioa. They racat!''n tlr.t 
it ii never done f addculy or by jurJ:?. a« the vsJvcj ari 


first always pushed to one side several times and back again 
on each other, at the same time oi>cning gradually in the 
transverse direction till they rc.«t opposite to one another 
and widely apart. Those who have not seen the animal in 
life, or who did not believe in tlic possibility of the valves 
crossing each other with a slight obliquity, would not consent 
to appropriating any of its muscles to that purpose, and 
consequently attributed to all the lateral muscles the simple 
function of keeping the valves in an opposite position, or 
holding them adjusted. We have not only the observations 
of Semper and Morse, but the anatomical investigations of 
King, to confirm the sliding action or lateral divarication 
(ff the valves of Lingida. 

Li the Clistcnterata, where no such sliding action of the 
valves was necessary or possible, no muscl&s for sudi .an 
object were required, consequently none took rise from the 
lateral portions of the valves as in Linpitla ; but in an 
extinct group, the Trimcrdlida, which seem to be soine- 
wliat intermediate in character between the Trctcnterata 
and Clistcnterata, have been found cbrt.ain scars, whidi 
appear to have been produced by rudimcnliiy lateral 
muscles, but it is doubtful (considering the shells arc fur- 
nished with teeth, though but rudcl}' dcvcloiied}, whether 
sudi muscles enabled the valvc.o, as in Lingula, to move 
forward and backward upon each other. Wc do not yet 
possess any reliable observations as to toe manner in w’hich 
Dmina opens its valves, but Mr Barrett, wlio ob-jtrvrd 
Crania in life, informs us that the valve opens by moving 
upon the straight hinge, without sliding the valve. There 
are musdes connected tvith other portions of the animal in 
both groups, such as the parietal mu-sdes, strnngly defined 
in the Trctenfcrata, and distinctive peculiarities of the 
pedonde, but the limited space at our dispo.m1 nili not 
admit of entering upon further anatomical demih. 

The Brachiopraa all inhabit the sea, and arc su]>|>oeih 1 iu Rsrr-- 
havc attained their full growth in a single sc.i«on. A vast 
amount of important and accurate information liai lie''n 
collected during the past ten years with n:«]<ect tu tlic 
geographical distribution of recent sjiccicc, ns wdl as to tlie 
marine depths they inhabit or prefer. Tfai.s imjiormiit 
knowledge is mainly due to the numerous wdl conducted 
and equipped dredging cxpcdition.s carried on by private 
individuals and by the Governments of the leading tnari- 
time states. It would not be possible to give here the 
namis of all those n.atura]Lcts who have contributed to thi> 
portion of our information, but wc cannot over tho-c 
of Edward Forbes, .T. G. Jeffreys, W. B. Carpenter, W. H. 

Dali, W. Thomson, E. .Sucsi!, A. Adams, H. Cuming. At. 
Previous to these investigation-s the data wc po.cr.i.iu d 
rc-spcct to the habitat and ranges of dejith nire in nic'-t 
cases vague and unsatisfactory. . It has btea a«certr.ined 
that the Brachioiioda arc much localired, and ust:.iih 
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BBAOHIOPODA 

KadtotheiliaiiigiMlimoi fte^ 


Btuae fime the mnges w sbwj, -"-e r -— . 
and forfli like a ^ley of oars, leaving a pec^ tract in 
the sand. In the motion' of the setm he noticed the impulse 
commencing from behind and tunnmg forward. 
has been found attached to stones at low water mar]^ 


the of its nmghbonr, one above the other, ai^aqr 
form a living mass of con^idetable breadth and thickness. 
Gixmm is found in great numbers adhering to atones 
and sheHs at depths of from 18 to 530 fathoms. The 
genera and species of the Clistenterata live at depths 
^ngfng about half tide mark to that of 2600 fathoms. 
TerAntuliaa, taxpA serpentu was fonnd by the late K. T. 


«C ClCUrUMiWMM* WQiWy OW^»raWHI IVHH » 

Loweliviiy attadied to rocks at low water mark on a 
part of the Scottish coasl^ where the tide falls only 
a few feet, but the same species has been dredged 
alive from depths varying from 3 to upwards of 160 
fathoms. ?tof. Jukes got immense numb^ of spedmens 
of ITafif^mw^awseaM or iliutraffr while hooting in Aus- 
tralia among tiie reefs. They were merely washed by the 
tide, and he gathered them with his hand like limpets on 
the shore. SL Vdain picked up a small sjpedes of Kraus- 
stmt in vast numbers on the shore in the interior crater of 
the island of St Paul, the shell being alternately covered 
with water and left diy at eveiy tide. Kratusina rubra, 
from the coast of Natal in South AMca, was described by 
Dr Qmy as having been found attadied in great numbers 
to asadia and stems of sea-weedi^ and Mr Jej9i%ys had 
also ptevioosly noticed a small European species similarly 
fixed to sea-weeds. In general, however, it may be said 
that the larger number of species inhabit depths rarnne 
bom 6 to 800 or 400 fathoms. Several species live 
vttai^ed to coral reefa TFa7dieimui eranium has been 
Jitamed from depths varying from 160 to 228 fathoms. 
Barrrtt and Jefireys state that TerAratulma caput tenentu 
mmteted a xemaxkable power and disposition to move ou 
Its pedmdo, and that it was incessantly opening and fold- 
mg Its brachial appanages, and drawing in and sucking 

access^ to ray a few words with reference to 
Si ^ Btachiopoda, and in drawing m 

any i^eme of arrangement due regard must he paid to 
fte extinct f^, which vastly outnrSher those of Sa ure- 

Mp^fly and quamfly described as weU as figiJid W 
raolo Colnnina as far lock fin 1 aaa xi_ ‘v 

{•tajnW^iall Iiav> contributed to to doo!d^iiS!’iri^ 

S.TS'^‘‘urtr «' 

Salter, Morris,^ 

^ proposed, 

satisfactory, hSause hefora^oS ^ provisionally 

to understand all the chaiSl)S“of*S^ ^ •“ 
to arrange in thar more mW ^“®® ^ 

are not yet in possession of ^ 8™“P®» we 

bon. « au that necessary informa- 

In 1853 Davidson divided 

fomflies, comprising ^raeMopoda into tight 

•eVgen- bSt durij “d about as Zy 


enb-geneta have been described, so that os many as one 
hundiednnd twenty-throe so-fomed genera have now to be 
classed into their respective fa^ea, a task whiih has not 
yet been satisfactorily accomplished. It is, however, very’ 
nmWMe that the number above given bos been axanpemtad 


and that when our knowledge has increased, some of them 
have to he placed among the synonyms. 

It will be necessary in every scheme of classification to 
admit the two great divisions T^tcntcrafa and Clistenterata. 

The Tbetektebata would comprise the families ZtV 
gtdidoB, Disdnida!, OTaniadai, Triiaerellidce, and perhaps 
one or two others. 

Tl^ CusiEKTEBATA would inclodo the families Tore- 
bratulidoe, Theddadm, Spirifendas, JXhyn^onellidas, l^enta- 
meridoB, Slrophomeridce, Orihida;, Pradvdidat, and perhaps 
two or tiuee others that will have to bo charactetiz^. 
far the larger number of described genera and species 
would find their place in this lost great division and Ac 
abovo-named fan^es. Wc will now very briefly notice 
some of tho timiactcrs of tho families above indicated. 

TBETEKTEBAtA— -Family 1. iiiHjruftdcr.— Shells geD^ 
rally either oblong or circular, with a pcdnncl^ sometimes 
of considerable length, passing out between the valves or 
through a narrow channel in tho bingo margin ; tatun 
homy ; no calcified supports for the labial appendi^; t^ 
fleshy spiral coils directed upwards. This family would 
comprisD the following genera: Litiffufa, Linguldla, Iiin- 
galops, Idngulepis, Glottidia, Ifonobdtna, Obelus, OMdla, 
pignomia, Sdimidtia, AcritU, Tolharthia, ko. Linguldla 
is one of the oldest known typos of animal life, while J^nyula 
appeared for the first time about tho middle of the Cmi- 
brion period, and has continued to be represented np to the . 
present time. 

Family 2. Diseinidm . — Shells more or less dtculor or 
oval shaped, nttatiicd 1^ a peduncle passing through s 
foramen in the vontral valvo; shtil calcoTcons or homy; 
aetm extremely long, barbed with cilia of great Icngfli; 
labial a^endages fleshy, curved backwards, with email 
terminal spire directed downwards as in Crania (fig. 11)> 
Genera — Discina, Trmafis, JDiseinisea, Ktdorgim ffl, 
Af^rata (1), Siphonotrata (ft. Discina appeared about the 
middle of the Cambrian period, and has continued to exist 
np to tho present time. 

^mily 3. Craniador.— Shells orhienlar or iimi>8t-likt, 
entirtiy free or attached by a greater or lesser extent of the 
under surface of thtir ventral valvo; labial appendages 
epmUy coiled, directed towards the bottom of the dorsal 
(% 11) i shell calcareous, perforated by nputi 
^UB. Genera---C'ranta, Craniops, Orauiseus, Phdidem 
ine gmins Crania appear^ for the first time during tha 
ouarum period, and has continued to be represented up to 
the pr^nt timei 

Ih^ly 4. Trmerdlidas . — Shells transverstiy or longito^ 
oiUBUy oval ; vontral valves nsnally tho loigest and flattes^ 
with a more or less developed beak and -area; ventre 

^ generally the most convex ; hinge ruddy or fsintv 

entaiy; all the genera are provided with a solid or 
vaulted muscular platform in the interior of both valves J 
no calcareous support for the labial appendages; tihjJ 

tiio genera very massiva ^ 
aw extinct. - Genera— 2Vme«/to, Montmerdu, 
Silu^m]^ri^^ species of t^ family are restricted to fl>* 

CwTEHTmMA— Family 6. aferefinrfirfidoi— Shells^ 
ciranl&r ^ prominent beak, trancat^ fil 

one or r^®'^?wtion, partly completed by a deltidm® ® 
bv a appendages nnited to each 

Wrioualy folded upon themsdves, and » 
**®^ ertremitte. These appends^ 
ate entirely or partiaUy supported by a coldfied process 
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ycgnming great Variety of shape (figs. 1, 12 to 20, and 22). 
All the species lived attached to submarine bodies by the 
j n«»an« of a pednnde. Shell structure punctated. ' Genera 
— Tarchralula, Terehratulina, Tercbratella, Waldheiinia, 
lfegerlia,KrattSsina,Kingina,Terdtrirostra,Mag(u,3Iannia, 
JBouehardia, Platidia, Argiope, CUtdla, Reuuelaria, ZtU 
lanxa, Gtepnia, ifaeandrevia, Rielasma, M^antkerii, 
Slringocephahu, Trnpidalqpi* (1). Tenbratula appeared at 
the conclusion of the Silurian period, and continues to be 
represented up to the present time, but the laiger number 
of genera have had a very limited distribution in time. 

I Family C. ThcddtEdce. — Shells small, thick, varied in 
shape, attached by a larger or smaller portion of the shell 
substance of their ventral valve; area flat; deltidium 
indistinct; valves articulated; loop in the dorsal valve 
folded into two or more lobes lying in hollows of corre- 
sponding shape excavated in the substance of the valve 
(figs. 3, 4). This loop, or apophysary ridge, supports the 
brachial membrane, whose thickened dnated margin is 
apparently attached to the inner sides of the grooves ; shell 
structure punctated. Only one genus, Tluddium. It ap- 
peared in the Trias, and has continued to be represented 
up to the present time. 

Family 7. Spiriferidee. — Shells variable in shape, ovate, 
elongated or transverse trilobcd, with the hinge-line at 
; times straight and extended into aing-shaped expansions ; 
•valves articulated, with or without a flattened area in 
^ventral valve; animal free or attached during at least a 
■.portion of its existence by the means of a peduncle, or by 
^muscular fibres issuing from an angular or circular foramen 
'in the beak or area of the ventral valve; dorsal valve 
^internally furnished with two calcareous spiral processes, 
'■connected in difibrent manners, and directed outwrards 
,f‘to>Tard8 the sides of the shell (fig. 5). These processes 
afforded support to the bmchial appendages. Tlus family 
.recomposes the following impunctato or punctate genera: 
^Spirifera, Cyrtia, Spiriferina, Cyrtina, Maiiinia, Athyns, 
^[crista, Merittina, Jtetzia, Jfvdeo^ra, Trmatotpira^ 
^JXhyndiOtpira, Jtfenstdla, Zyyo^ra, Codospira, Jlkyndto- 
'' ema, Undies, Amboealta, Charimtlla, Syringothyris, 
'umetria, Suesda, Vetulina (1). The first, species belong 
g to this family made its appearance during the Silurian 
:riod, and the family became entirely extinct in the 
rferior Oolite. 

Family 8. Jtfiynehonellidcc. — ^l’’alve3 articulated, very 
sriablo in shape, more or less trigonal, often trilobcd or 
rate, smooth or plicated (fig. 2); foramen beneath a 
sunlly produced and points beak, completed by a 
citidium at times concealed ; brachial appendages fieshy 
nd spirally rolled, flexible, and supported only at their 
rigin by a pair of short-curved shelly processes, or 
[iroughout by two broad spirally- coiled lamclloi (these 
pircs are vertical, closcl}- apptt»scd, and directed towards 
ho rentre of the valve); shell structure fibrous and 
npunctatc. Tliis famil}* composes the following genera : 
ihyneftondh, Ati^pa, Jlaionia, Leptneodia, Braehymenu, 
\naftrophin, Ldorhyndim, Camarophorta, Rhynchnpora, 
fbyiirfiondlira, and one or two others, first species 
ppcared during the Silurian ]>criod, and representatives 
/ the family have continued to the present time. 

, F.imily 9. /VaforsenAr. — - Shells ovate, somewhat 
'.^ntagonal ; valves articulated, without hinge-area ; 
^r.uncn angular; no deltidium; inside of ventral valve 
f.fO contiguous vertical septa of greater or letH-r length, 
rhicli ccalcsco into one median plate, and then direqp; to 
)mn the dent.al pl:ifc.«, enclosing a triangular trough-Iikc 
amber. In the interior of derxd valve arc two longitu- 
(Iml Septa of vari.able dimensions, to which the socket walls 
'jjwetpi and which they join, forming two more or lessde- 
•ed and inclined pbt«, to the produced extremities of 


which were no doubt affixed ,the fleshy spiral labial ap{)cnd- 
ages. Shell structure impunctate. Genera — Pentavurvs, 
Peniamxrdla, and perhaps one or two others. The species 
of this family are limit^ to the Silurian, Devonmn, and 
Carboniferous periods. 

Family 10. Strophomenidcc (figs. 6, 7). — Shells semicir- 
cular, transverse, or elongated; valves usually coucavo- 
coavc3^ regularly arched, gcnice^tcd or depressed, so that 
thcvalve which is convex in some species is concave in othen, 
and vice versa; hinge-lino long, straight; area in ventral 
valve flat, with a fissure partly arched over by a pscudo- 
deltidinm, while the extremity of the beak is cither entire 
or perforated by a small cinmlar foramen. In the dorsal 
valve the projecting bifid cardinal process fills up almost 
the entire cavity of the fissure that may not have been 
arched over by the pscudo-dcltidium of the oppu-:itc 
valve. Valves sometimes uniformly convc:^ the dorsal one 
sometimes depressed with an area divided by a triangular 
foramen. In the interior of the dorsal valve a small, 
simple, projecting cardinal process is situated between 
prominent socket walls, to the inner extremities of whidi 
wero (probably) attached the brachial appendages. Genera 
— Strophomcna, Streptorhyndius, Strcpfiodonta, Leptoma, 
Orihis, Orthedna, Skenidium, Bradiyprion, Biseulosia, 
Medcella, Bavidsonia (1), and several others. The first 
species appeared during the Silurian period, and the lost in 
the upper Lias. It may, however, be necessary to group the 
genera provisionally placed in the Stropkommidec into ono 
or two families or sub-families. A famUy Orthidcc might 
be established. Strophomena difTcrs from Orihis in haring 
a closed fissure, and the cardinal process bifid or trilobcd, 
while in Orihis it is generally formed of one piece. In 
Slrophomena it is situated directly between the dental 
sockets, or has between them and it a small prominent 
ridge, or brachial process ; for this lost is scarcely developed, 
where it exists, and forms a marked contrast to what we 
find in the same valve of Orihis. Tlicrc arc also four more 
or less distinctly defined adductor depressions, w*hich ore 
longitudinally parallel to caclr other, and SL-p3ntt«.d by 
ridges, while in Orihis these four divisions arc placed in 
pairs one above the other. 

Family II. Produetida. — Shells more or le&s concavo* 
convex, OTtil, semi-oval, or angular and generally auriculatcd ; 
the hinge-lino straight, with or without teeth and sockets 
for the articulation of the valves (fig. 8) ; surface of ventral 
valve or hingc-linc more or less furnished with tubular 
spines, sometimes of considerable length; no caIcarcou.s 
processes for the support of the brachial api)cndages ; shell 
structure perforated by canals ; cardinal procc.*5i>roniinent, 
bilobed or trilobcd. Under this a narrow longitudinal 
ridge generally extends to about half (or more) of the 
length of the valve, and on each side are seen the 
ramified dendritic impn^sions, which may be attributable 
to the adductor muscle. Outride, and in front of time, 
arc the two reniform impressions so characterutic «•! the 
family. Genera — Prodveivs, Strophuimia, Athiieyfj, 

Chornies, Prcduetella. The ProJutUdar made their Cnt 
appearance during the Silurian time, and Ucauie 
at the dose of the Palaowic jieriod. 

Assuming that the reader is acquainted with the geo- 
logical divisions into which the earth’s ctu«: ha* 
gruuifcd, it may ba ohserved that the Bnsch:c-;«oJx, aft**? 
the Trilobitcs, occupy rise most imj-ortar.t I'.tn in th» 
Cambrian or rrisnoidial faucx Thu*, in Ih7I, c-ut tf 
241 spt-cics known to liarrande as e. sh' e:.sc,;I 
kingdom of that |'crx«>,l, 175 arc n.f<.r3i-le t/. the Tn!- lio-* 
and oriitr Cnataccat.-*, i'j to the Bricli' wh'.!- 7* 
si>cc:t5 would. I c divided Utvtc: the .AeLfls-i*, ». 
Gsstcrai'C'da, Cystsdiii.*. and r.-idt 8’-l- 

scqucisriy to these rcKxrehcs j'.vtra! ^■■1 :.:..r.sd tf 
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rn_-i »r,A firaflUoDoda have been added to the list 

groups mentioned by ^amn^ ^ for 


i or 


®"vPf of life at present known; i 

Mr Hicks has obtained undoubted examples of 
r • u/« / T nrimiBiK^ fiom the veiT base of the whole 

SS? ia VrS. It is impossible . 

frSTprSSirto offer more than an approximate c^] 
Mrison, based on numbers, of the genera and specres ^t ^ 
Eve existed during Ae vanons geolo^cal . 

extended periods ; and many y^ will have to pass away 
before soine master mind will be able to grapple , 

accumulated observations of a centuiy or more, and ^um 
the number of genera and species mthin reasonable limila, 
from which southing like reliable data may be taei 
Lyell has stated that nothing is more remarkable in the 
saurian strata generally of all countries than the preponder- 
ance of the Brachiopoda over other forms of MollMca. 
Their proportional numbers can by no means be eiqiuuned 
by supposing them to have inhabited seas of great depth, 
for the contrast between the Falseozoic and me pre- 
sent state of things has not been essentially altered by 
the late discoveries made in our deep-sea dr^^gs. We 
find the living Braijhiopoda so rare as to form about one 
forly-fonrth of the whole bivalve fauna, whereas in the 
Lower SOuiian rocks, and where the Brachiopoda re^ 
*h^\r they ^*6 represented 1^ rnore than twice 

as many species as the Lamellibranchiate bivalves. There 
may indeed be «a\d to ba«.<ontinn<md.e«Ee8aa of the pro- 
portional number of this lower tribe of Mollusca as we 
proceed from the older to the newer rodb. Owing to the 
great tuimbnr of synonyms it would not be .possible at 
present to offer even an approximate statement with 
reference to the number of known species. Bigsby states 
that some 1754 spemes of Cambrian, Silurian, Devonian, 
and Carboniferous species of Brachiopoda have been found 
in America ; 1905 in Europe. It is probable that as many 
as between four or ffve thousand spedes of Brachiopoda 


have been described, and it is noteworAy that the spemes, ' 
BO immensely abundant during Ae Cmbnan, Silurian, 
Devonian, and Carboniferous penods^ec^e rnuch less 
numeroim during ^ Pe™ “<1 Tm^c, whUe they 
asain became abundant, althou^ comparatively reduced in 
n^ber during tire Jurassic and Cretaceous periods. In 
the Terries thqr had materiaBy decreased in number, 
and they are represented at the present time by about 100 
spedes. It has also heen dearly ascertained that a certma 
number of genma and spedes passed from one system or 
formation into the one that followed it. Thus, approxi- 
mately it may be said lhat nine genera appeared for the 
first ttoe in the Cambrian system, fif^-two in the SDurian, 
fcwenly-one in the Devonian, seven in the Carboniferous, 
two in the Persian, three in the Tiiassic^ eleven in the 
Jurasdc, five in the Cretaceous, three in the Tertiary, and 
nine in the recent periods. But what wonderful changes 
have been operating dating the incalculable number of ages 
in which tiie creation and extinction of a large number of 
geneia and thousands of. spedes have taken place, — some 
few only of the primordial or first created genera, sndi as 
Lingula, Disdfia, and Crania, baring fought their way 
and strng^^ for existence through the entire sequence m 
^ological Many were destined to comparatively 

ephemeral duration, while others bad a greater or lesser pro- 
longation of ^istence. 

. Sie importance of the study of the Brachiopoda must 
be obvious to all They are, as already stated, among the 
first wdl-known indications of life in world, and thqr 
h&ve rAntin«»d to be vecy extensively repcesentedlip to tlm 
present They are also very characteristic fogsHs by 
which rocks at great distances, whether in Ifew Zealand 
or Spitsbergen, in the Himalayas or the Andes, can be 
identified, without its being even necessary for the 
Fdmontologist to visit the district whence the fossils 
are derived; they are, as Mantell would have tenned 
them, sure medsls of creation, the date of their appearance 
firmly stamped upon them, and their distinctive dmracters so 
legibly impressed as to defy misinteipretation. (t. s.) . 


BBACHTLOGDS, a title applied, for tiie first time in 
the middle of the 16 th centuty, to a work which contains 
a ^tematic exporition of the Roman law, and whidi some 


and others have tre&t^ as an apocryphal work of the 1 6th 
century. The earliest extant edition of thb work was 
published at Lyons in 1549, under the title of Corpus 
lAgym. per modian Tnstitutionvm; and the tide Brachglt^us 
Mivs Juris Ctvilis appears for the first time in an p di ti o n 
published at Lyons in 1553. The ori^n of the work may 
be refened with great probabilily to Hie 12tih century. 
There is internal evidence that it was composed euhse- 
quently to the reign of Louis le Debonnair^ as it Brntninc 
a Lombard law of that kin^s, which forbids the testimony 
of a clerk to he recrived against a layman. On the other 
hand its style and reasoning is fat suparlot to of die 
law writers of the 10th and 11th centuries ; whilst the dr- 
cumstancB that the method of its author has not been is 
the slightest degree influenced hy the school of th« 
Gloss-wntcrs <Glofflatores) leads fairly to the condusioB 
rtat he wrote before that school became dominant a1 
Bolo^a. Savigny, who has traced the history of thi 
Bmehyl^t with ^t care, is disposed to fliinl- that it ii 
the work of Irnerius himself. Its value is chiefly histori 



Code, and the Jl^ovdls; whilst certain passages, evidently 
taken from the Sententice Seeegdee of Julius Faulus, imply 
ibat die author was also acquainted with the Yisigothic 
code of Roman law compiled by order of Alaric IL An 
edition Frofesror Boc^ing was publisbed at Berlin in 
1829, under tbe tide of Corpus Legum sive Brachylogus 
Juris Civilis. 

BR ACTON, Heskt de, a learned ecdesiastic, wbo was 
diief justiciary in the reign of Henry HL He is supposed 
to b&vo beau bosu eA. BetAitm-CjJcOTriiliy in Devonsinre. H* 
studied at Oxford, where he took the degree of doctor of 
lai^ and is bdieved to have delivered lectures in that 
unive^ty. H® vras appointed a justice itinerant for the 
counties of Nottingham and Derby in 1246, and bis name 
wpears as a jnstimaiy or judge of tbe Aula Regis on the 
Fine Rolls in 1249 and in eardi of the next seventeen 
years, written indifferendy Bratton and Bretton, which 
cmcnmstance has led Sdlden and others to attribute to bi® 
the authorship of the earliest treatise on tbe law of England 
tongue, known as Bretone or Bretoun. In 
Isoi the J^g assigned to him by letters patent^ in which 
he was designated ** dilectus dericus noster,” the iise of a 
houre in London belonging to William late earl of Derby 
dnmg the minority of the hdr, and in 1263 he was 
collated to the archdeaconry of Barnstaple. This office, 
however, he resigned in the following year ; and in 1265 
he was appointed chief justiciary, and held that office until 
tne end of 1267, when all notice of hitn ceases, . He wrote 
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a most comprclicnsivo imd systematic vrork on the laws of 
England in five volumes, entitled De Lfjibiu et Consuetu- 
dinOtut Anglia;, which is modelled after the Instituta of 
Jnstinian, and is supposed, from internal evidence, to have 
been completed about the time when he was appointed chief 
justiciar}’, as it contains references to changes in the law 
made shortly before that time, but takes no notice of the 
statute of Marlborough passed in 52 Henry IIL A Latin 
abridgment of Bracton’s work was written by Gilbert de 
Tlioniton, who was appointed Ch{ef*Justicc of the King’s 
Bench in the 17th year of the reign of Edward L, of which 
Scldon possessed a copy, but no copy of it is at present 
^own to exist. There are numerous MSS. extant of Brae- 
ton’s work, but only two editions of it have been printed, 
the first in folio in 1569, the second in quarto in 1640. 
The text of these editions is identical, os well os the paging. 

BKADFOKD, a parliamcntar}* and municipal borough 
of England, situated in tho northern division of the West 
Riding of Yorkshire and the wajwntake of Morlcy, on an 
affluent of tho Aire, 34 miles S.W. of York, 9 miles W. of 
Leeds, and 192 miles from London by mil Tlie borough 
comprises 7220 acres, and is divided into five townships 
— ^Bradford, Manniiigham, Horton, Bowling, and Bolton. 
Bradford has returned trvo members to parliament since 
1832, was incorporated in 1847, and is governed by a 
mayor, 15 aldermen, and 45 coundllors. Tho parish 
includes tho thirteen townshijis of Allcrton, Bowling. 
Bradford, Clayton, Eccicshill, llaworth, Ilaiton, Horton, 
Manniiigham, North Bivrlcy, Shipley, Thornton, and 
Wiltden, and comprises 31,146 acres. Tho population 
of tho borough in 1871 was 14.5,830,->-6S,905 males and 
76,925 females. 

During the Saxon period Bradford was indnded in the 
parish of Dewsbury; but William the Conqueror, who 
mentions it in DomesJag Hook, included it in the barony of 
Pontefract, which ho granted to llbcrt do Lacy. The 
manor of Bmdford remained in tho hands of the Do Lacies 
until the licginning of the 14th century, when it {Kissed by 
marriago to the family of the carl of Lancaster, John «if 
Gaunt holding it nt the time of his death in 1399. The 
manor w.is held by the Crown from that time down to the 
reign of Charles 1., who sold it for a small yearly rent to 
tho corporation of l^udon. Aftcrw.irds it {ix-^cd’ into the 
pos<:cs^iun of the Mursdens of Hornby Castle, but since 1795 
it has lM?on held by the Bawson family, from whom tho ctir- 
poration have recently inirchascd all manorial rishts. In 
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great rapidity. The first mill in Bradford was b’.:;li in 
1793; there were 20 mills in the town in 1820. 34 in 
1833, and 70 in 1841 ; and at the {irc-’cnt tin'* there arc 
between 200 and 300, of much greater magnitude than 
the earlier factories. In the seventy years iV.unn I8f*l 
and 1871 the population of the toivn incry-v'^'*'! tcnfelJ, 
dating which period the worsted trade hat l^cca developed 
to an astonishiug extent. In 1833 Mr (now Sir Titn<-} Salt 
developed the alpaca maimfacturc in tho town; tn<-ha:r 
was shortly afterwards introduced; and more rvccnily Mr 
S. C. Lister has introduced the silk and velvet manufaciurr, 
having invented a process of manipulating silk v.-at:e, 
whereby what was previously treated as refuse it m-idc into 
goods that will compete with those inaniif.ictnre-1 from the 
{icrfcct cocoon. In the Bradford staple trad>' it ii 
estimated that there is now an annual tnm-ovcr of 
between £60,000,000 and £70,000,000. 

Bradford has been greatly improved in ajtjH'.aranci' during 
the last fen* ycant, many iin]>ortant {uiblic building* having 
been erected, and new and F{)acious thorAughf.itct o]*rn(:d 
out w'hcrc narrow’ nnd ungainly streets fonncily txi*tcd. 
Amongst the more {trominent public buildings may be 
mentioned — St George’s Hall, used for {uiblic mcviing*. 
concerts, ike., and cajublc of nccommodating nearly 4i‘(K> 
persons, built in 1853 ; the Exchange, built in 1867, at a 
cost of £40,000 ; the market buildings, ujKiicd in 1872 . 
and the Town-Hall, opened in 1873, and built ot a cort of 
£100,000. The town is built entirety of (he fre.^tune 
which is so plentiful in the district. Many of tbi* w.iri-- 
houscs ara large and of considerable nrchiteetuMl bt.iuty, 
and the factories arc mostly of great extent, foiio* ring!** 
cstablislimcnts giving emjdoyment to lietwvin 3<>0» and 
4000 worki«eoplc. 

The parish church, bnill in 1485, on the sit<* of an old 
Norman church, Is dtHlic.it«l to 8l IVttr. Tht living ii 
valued at £1300 per onmmi. There was no idle r rlmrch 
in the town until 1815, when t’hri-*. Churdi w;i« liuih. 
In 1838 St .lamcs’,a Church waa crectid, nnd !>• •.we*'n that 
date and 1853 five others were built. Mon* nxantly fa 
additional churebe; have Ken built by the I’.radb'rl Church 
Building Society, the l.a%t of the ten fSt Ikitth'den.^w’s) 
King o{)cncd in 1872. There .are now ot» r iv.j nty churchts 
in the town. The dissenters have upw.»rils i-f I-rty {•’a«-<-i 
of worship in Bradfurd, in.auy of whieli tire lar;.’': a;.d 
handsome cilificw. The Boman Catholic- ^l;tx^i•'• {• 
several churches. 
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houses for the holding of the county and Wwt K»^g 
courts- the borough court is held in the town-halL 
JS^olitical and soml clubs 
daily and four weekly papers are 
the kte Sir Eobert Fed and Eichard Oastler, the fad^ 
kinz.” were put up in advantageous positions soP»e years 
ago^ and recently tbe statues of two local copunffl^l 
ceTebritics, Sir Titos Salt and Mr S. a ^Listo, hj-ve t^n 
erected. Bradford has communication with all pafw ot tne 
countiT by the Midland, Great Northern, Lan^hire and 
Yorkshire, and London and North-Western Eailyays- A 
branch canal in connection with the Leeds and Live^ool 
canal was opened in 1774, but in 1871 it was dosed by 
injunction, in consequence of the polluted conditio of ite 
water. Since &en, "however, it "has heen •purw*® 

Tc-opened. ^ . . , 

In addition to its extensive operations in conneowop witn 
the worsted trade, Bradford is largdy engaged in the 
machine, stone, coal, and iron trades. The wdl*knoiro 
Bowling and Low Moor Ironworks are within a flhort dis- 
tance of the town. Formerly a septennial festival was 
held at Bradford in honour of Bishop Blaiz^ tbe patron 
saint of the wool-combers, but after 1825 it was discon- ! 

tinned. The market days are Monday and Thursday. i 

BEADFOBD, John, was bom at Manidiester in the early 
part of the reign of Henry YUL Being a good q^man | 
and accountant, he became aecretaiy to Sir John Bonington, 
who was paymaster of the English forces in France* Brad- 
ford at this time was gay and thoughtless, and to support | 
his extrava^uce he appropriated some of the money en- 
trusted to Mm; but being unable to bear the load of his 
guilt, he made restitution, and rehnquished his empltyraent. 
About 1547 he took chambers in the Inner Temple, 
and began to study law; but finding divinity more con- 
genial to his taste, he removed, in the following year, to 
Catherine Hall, Cambridge, where he studied vtith such 
assiduity that in Ettle more than a year he was admitted 
to the degree of master of arts, and was soon after mode 
fellow of Pembroke HalL Bishop Eidley, who in 1550 was 
translated to the see of London, sent for him to tho metro- 
polis and appranted him his chaplain. In 1553 he was also 
made cbaplmn to Edward "VI., and became one of the most 
popular preachers in the kingdom. Soon after the accession 
of Mary he was arrested on a cWge of sedition and con- 
fined in the Tower, where he continued a year add a bAlf , 
During this time he wrote several epistles which were dis- 
persed in various parts of the kingdom. He was afterwards 
removed to Southwark, and was at lost brought to ttial before 
the court in which Gardiner sat os chief, where he defended 
to pnncipto to the last, in defiance of aU attempts to effect 
his conversion. He was condemned to the fiomes, and 
1? Smithfield, July 1, 1556. His writings, which 
^sist chiefly of sermons, meditations, tracts, letters, and 

S Sodety “ ^ 

d Mb ft. B,„. 

’‘'>>•4 f<TOdiiBtnon.Ms«id 

raSs H^b^i astronomiod obse> 

17i n’n;i « 1 of *6 Royal Sodety in 

Ills, and though he took orders in ^ 

and was presented to the vicataee of BriLf 

pvo up his scientific pursuits ®He alio “ u 


ment to the Savilian piofessordiip of astronomy at Oxford, 
he resigned all his ecdedastical preferments. In 1727 he 
communicated to the Royal Society his great paper on 
abeiration, a remarkable combination of exact observation 
and profound induction. Some years afterwards Bradley 
began his lectures at the Oxford Mnseum, and in 1742 he 
wM appointed to succeed Harley aa_ astronomer rqyaL In 
1747 his minute observations led him to the second of his 
great discoveries, the nutation of the earth’s axis. The 
remainder of Bradley’s life was devoted to the Greenwich 
Observatory. In 1748 he succeeded in getting a small 
grant for instruments from tho public funds, and in 1762 
he was rewarded with a pension of £250. He continued 
his labours till 1761, when his health began to give way. 
He then retired into the country and died at Chalfotd, 
Gloucestertiiire, in July 1762. The immense mass of useful . 
observations 1^ by him at Greenwich was singularly 
'zaigWt!i& by "S^lisk but sinna. "Bes^ yxr 

ffantpii th ftm in Systematic form to the world (see Bessel, 
vol. iiL p. 616) their true value has been recognized. For 
an of Braddey’s scientifie discoveries see Astbosomv 
and Abebbatiok. 

Copious information as to Biodlty’s life and works will be found 
in Prof. Rigaud’s Memoir piefizca to ifiseellaneous JTorks and 
Oorrttpondaut of tho Bev. James Bradley, 1832. 

BRADSHAW, Hekby, an English poet, bom at Chester 
about the middle of the 15th century. Early displaying a 
taste for rdigion and literature, he was received while a 
boy into the Benedictine monastery of St "Werberg in that 
city ; and he was afterwards sent to Gloucester (now 'Wo^ 
cester) College, Oxford. After studying there for a time 
with the novices of his order he returned to his convent, 
where, in the latter part of his life, he applied himsdf 
chiefly to tho study of histoty. He died in 1513. His 
poetry in some respects is not inferior to that of any of his 
contemporaries. His works are,— (1), J)e aniiqaitate et 
magnifiemtia Urhis Ceslrioe; (2), Chronieon; (3), The Life 
of^e Glorious Virgin St ITerhoy, printed at London, 1521, 
4to, in verse, and now extremely rare. The life of St 
Werbe^ forms only part of this work, which contains also 
a description of the kingdom of M^a, a life of St Ethddred, ' 
a life of St Sexburg, the foundation and history of Chester, 
and the chronicles of some kings. 

. BRADSHA'W", John, president of the High Court of 
Justice which tried Charles I., appears to have been bom 
in 1602 at Marple Hill, near Stockport in Cheshire. He 
wu of good family, and is bdieved to have been connected 
with Milton, the mother of the latter having married a 
Bradshaw. At all events, whether connected or no^ the 
two Imew and respected each other. MEton gives a highly 
mdogishc account of Bradshaw’s character in his Defenno 
Seeunda, and Bradshaw left by will £10 to MEton. BBs • 
e^cation seems to have been carried on at Stockport free 
sdiool, and afterwards at Bunbury and Middleton. He 
^ caUed to the bar at Gray’s Inn in April 1627, and in 
1645 becarne a beniher. For some time he acted as judge 
®^®riff-Courts of London. As a lawyer he had con- 
weralfie chamber practice espedaUy among those whom 
Llarendon calls the “ factious.” In 1644 he was employed 

y Parliament as one of the prosecutors of the Irish Lords 
and Macmahon. In October 1646 he was voted 
^ \ne uommorm as one of the commissioners of the Great 



... difiScult to compose a court of justice for the- 
ot « Bradshaw was proposed as president, and. 

^ tocted. His demeanour on the trial is weE known, 
flho rS® r?' TOriously judged. He continued to retain 
title of Lord President for some time after the tiial^_ 
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and received large revrards from Parliament for his valnablc 
services. On tlic formation of a conncil of state Bradsliatr 
vras elected a mentber, and for tlirec years held ofilcc ns 
president, jifter that time the presidents vtorc elected in 
rotation, and held their api>ointmcrjt for a month. lIMicn, 
on the 20th April 1C53, Cromwell, after dismissing the 
Parliament, came to dissolve the council, Bradshaw is eaid 
to have confronted him boldly, and denied his power to 
dissolve the Parliament. This story rests on the authority 
of Ludlow, who was not a svitness, and who docs not say 
that Bradshaw was jircsidcnt of the council on that occasion. 
Bradshaw, an ardent republican, ever afterwards showed 
himself an uncompromising adverr^ary of Cromwell. Uc 
was relumed for Cheshiro in the Parliament of 1GS4, and 
spoke strongly against vesting the power in a single i>crson. 
Ho refused to sign the “engagement” drawn up by 
Cromsvcll, and in consequence withdrew from Parliament. 
Some time afterwards he was concerned with Harrison 
and others iu one of the numerous rcpuhlican conspiracies, 
and it Las even been susjiectcd that he was at Icact cog* 
iiizant of some of the fifth monarchy men’s desperate plots. 
He failed to obtain a scat in the Parliament of IGSG, 
and on Ist August of the same year Cromwell ordered 
him to l)c dismissed from the chicf-ju!>ticcship of Chester. 
It is not quite certain that this order was c.'irricd out 
After the aMication of Itichard Cromwell, Bradshaw again 
entered Parliament and became a member of the council of 
state. Ills licaltb, however, was bad, and bis lost public 
effort was a vehement siwecb on the seizure of Spc.ikGr 
J/uiilmll, in which he denounced the wilitar}* desjwtism 
Ilf the time. He died on the 22(1 November IGfiO, and was 
Imricd in Westminster Abliey. His body was disinterred 
at Itie lle.'-toration, and cx]nt.-<-cd on a gibbet along with 
tliosu of Cromwell and Irvton. Bradshaw’s character will 
be found verj* differently drawn by Clarendou 
(he KfMUou, bk. xi.) and Milton {De/enno Seeunda). 

Pee F<w, XiiYS r/ /irf/TM; Onn'ToJ’s lil 4^8-0 5 

/i'iiu.'i’m c/ Ka^ta-.d an«f tt’aUt, it. 201, tjj.; NoMr, Live-t/fh^ 
dfTlfi'IfT. vnl. J.! PanlfiiM. TUnt e^mrt ct ‘ fiivf«5n. 
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zealous promoter of the Bevolution and raSerrd in c r,'» 
qucncc. When the troubles broke oat in Ireland in ICl'O, 
Brady, by his influence, thrice j>ri,vcnt<^ tie burr.ii.c of 
the town of Band(;n, after Jacie^ II. Lad givtn trden. f. r 
its destruction ; and the f.imc year he wa.x It 

the people of Bandon to lay their griev.’.nct.* Kfore tie 
Englidi parliantcuL He soon afterv ards .*t.ttl».d in L^'isd-.-a. 
where he obmined various iinsfcrm<.nt.'v At tie lime of 
bis death in i72G he held the bring'; of Cl~.]<lnm and 
Bichmoud. Beside.^ his version of the P.'.-dinr. wbt'h wa« 
licensed in 1690, he translated Virgil's -i’si'o/, and wn>*.o 
several smaller jiocms and drania«. His j'n-se ■avrk', con- b*. 
of sermons. 

BRAGA, a city of Portugal, cajdial ef a d:>-tri(’t in the 
province of Miniio, is situatvii on an cfcx'ated plain n> at 
the River Cavado (A’<r&iV),in 41* 43‘N. !at. and S’ If/ W. 
long. The city proper, which liai cxttr.*iTo ruburl-r. is 
surrounded by walls and tower.', nnd ba.*. bn ad and sitl}. 
built streets. The c.atbcdral, wbicli ilatis from the 12tb 
century, is an imjiosing structure, ami ctiiitaina a large 
number of interesting objects of art. Aimcg tb<' otlsir 
churches Santa Cruz Is pre-eminent. Tlxre are nl*>i rcvi ml 
convents in the city, an arcbicpiscop-d i-alic*', a lyc<'«m, a 
library, an oqhan asylum, and a large bi-'p:t.d •, a!'- • tie 
ruins of a theatre, a tcin{dc, and an aqui-duct of Ib-man 
workinansibip, and a great variety of minor antitputhv of 
different aga«. The prinei{ial manufactures nr>; lirv-amt.-, 
jewellery, nud cutlery; and weaving and wax-b!caebing aT<* 
also carri(xl on. A large c.attlc market is held in June titid 
September. Aliout tuo and a half niih-s di-t.rt.t t-^ the 
celebrated aanctuary of Jeaus dc Monte, to whirl) jiiLvim- 
agas arc frequently made. Population, IM'*). 

Brap is i'l» ntilir*! with th»* HrjMnt Av t rf tJ.i’ 1 r;.« •, tJ » 
raptul of tlic Callafci Al'"Jt ;•;!> • t tarj it iJ,- 

chirf city of the Faevi ; it •« <•.« ii»!y ntot},- I rf t! - 

Ootb* and tlir Morr". and wai e^pt'ircl fn tn tl*- l-.tt-r ’ } .Mj>' • • *1 
of tVlilr. It 111* frr a l-uif: timr l'"'n tfi*' r,-st i f :!.<■ j -.r tf 
Portwed, ts)io al“> clsiui'd to h»ad cf i!.»- Sj -.j idt rl.es-' , »• ! 
Ixforc C irnl'm ar. i l.i*l>^a itva' t!.r 

♦)i*> 'f foxtri. 
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- . U a rival Brahe iu his retirement at Uianienbarg, mde Wm semal 

universally recognized as bang some versM m luB ^ise. Soon 

even in that land of song. In 1801 he retnmeel w p ^ Ftedenek, the as^nomer waa 

native country, and appeared once more at Cov^t ^ “eSved of his pension, fee, and canonry. Finding nmir 
in the opera GAains ofikeSeaH by «^^Kad seJ nnable to ^ray the expenses of his observatory he 

So great was his popularity thrt an ^ to Copenhagen, whither he carried some of his instru- 

xnJK^hen abroad to return after a 1®“ j „g„t8 andconlmued his astronomical observations m that 

inced, and he SS Sty, Ae order of Christian IV., he obliged to 

WS vaarCI JUS 1)0W<3I8 COBH Ji . TT^ Vtun 4r#V T)<i0f aaIp 
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and was 
even in that 


of his organ so long; betw«m hm first ana ias™o one better'Ctted fox 

5^^“‘®S®?wS?he“hdd*S Sputed siw^oy astronomical observations, assigned him o pension of three 
dnnne forty of whnih he hdd the undisputea suprei^^ thoasand crowns, and promised, upon the first opportunity. 


during forty ( 

™o,I&eoodfotttn.i for,<».to 24 aof&tol»rl 601 , 


and the concert-room. Braham 


mne by himsdf had great temporary popnlaniy, though etqpy fiis goott : . *i.« kk+i, Wo ti. 

thev had little intrinsic merit, and are now deservedly for- he ^ed of a atrangory, m fifith year of his age. He 
Sr^nSS^exoeplWmost taBrfe in fcTOB of Tmfatetredm»mi«ni«^ii»uiMtwtIi»pmrapd 
CiMft S rtU ken* it* place M 0 at Ptagoa, wlum a noUe moonlit t» eretfrf to to 

— — - xBcnxoTyk Shortly boforo bis dostb ho had boon joiuod 


"**Ba^H^^c^^iaaiu8taion8 astronomer, descended by Kepler, who owes his fame to the lessras of wreM 
»m a noble family, of SwediA origin, which had settled observation and cautioas inference impressed on him by 


in Denmark, was Itorn on the 14th December 1546, nt 
Knudstorp, in the county of Schonen. He learned Latin 
at the age of seven, and studied five years under private 
' tutors. On the death of his father his unole sent him, in 
April 1559, to study philosophy and rhetoric at Copen- 
hagen. The great eclipse of &e sun, on the Slat of 
August 1560, happening at the predse time foretold by 
astronomer^ he began to look upon astronomy as some- 
thing divine ; and having purchased the EpJumioida of 
Stadfius, he gained some knowledge of the theory of the 
planets. In 1662 he was sentbyhis uncle to Xjeipsoc to study 
law ; bnt astronomy wholly engrossed his thoughts, and he 
employed all his pocket-money in purchasing books on 
that arienca Haring proenred a small celest^ globe, he 
used to wait till his tutor went to bed, in order to examine 
the constellations and learn theiT names ; and when the 


Tycho. 

The matenals for Bnhe^a life are to bo found In Gassendi, Vita 
T. Brehei, 1654. For later surveys of bis life and laboun, see 
Delamlne, Astronomic moAtmej Lalande, Bibliogrt^ie ualrtmm.; 
Bertrand, Aw JFbndateurc de P Astronomic moderm; Biewsteri 
Martgrs^ SeSenec. For Brahe’s contribntionB to astronomy, sea 
Gian^ History of P&yaieal Astronaney, and the article Astbo- 
xouv. 

BBAHSIA SAAIAJ, the new theistic churdi in In^ 
owes its origin to lUgA BAm Mohan H&i, ono' of the leading 
men whom India has produced in later limes. BAm 
Mohan BAi was born in the district of BardwAn in 1772. 
He mastered at an early age the Sanskrit, Aralnc, and 
Persian languages. Impressed with the fallacy of the 
religions ceremonies practised by his countrymen, he 
impartially investigated the Hindu Shastras, the Koran, and 
the Bible, repudiated the polytheistic worship of theShastras. 


sky was dear, be spent whole nights in viewing the stars, as false, and. inculcated the reformed prindples of mono- 
He returned to Denmark in 1565, but soon left for Witten- tbdsm as found in the undent Dpanishads of the Vedas, 
berg, whence he was driven by the plague to Bostock. Li 1816 he established a society, consisting only of Hindus, 
Thera m the following year his dioleric disposition in- in whidi texts from the Vedas were recited and thdstic 

l<>MarAH hem a ^ V\ 5 4 v . ^ _ 


^ , society for prayer-meet- 

ings, which may be coiiddered as the foundation of the 


^ ^ -“©“j >•***««* umj up vuiuuuereu 08 cue lounaauon w u«> 

lemmned there two ye^ present BrAhma Samiy: The following extract from the 

iri57lTraf«ro trustrieed of the building dedicated to it will show the 

re iori ne returned to Denmark, and was favoured bp biR mliDinna Viaiuf ® ^ wu.. 



his lelatires, andthekiaawaaob^m^A intr***^ ^igwm^ and devout manner, for the worship and adora- 

V) reconcile them. In fs74 bv ^1 cotniMnd^ ha tion of the etern^, nnsearchable, and immutabte Being, who 

ijine lectures at Copenhagen • and^ vear f^otrinrbR ” preserver of the universe, hut not under 

began his travels through Qe^nv and^nmeM>d»d^ f * name, designation, or title, peculiarly 

asVenice. He ther,Solve7r^jl^i?alf^^^^ “y &ular being or’ beings by 

settle ntBasd; but Frederick U unwillin? that Dan’marV ?“y of men whatsoever; and that no graven 

ahouldloscthohononr^S^de?rS~5 ” aeolpture, carriig, painting, ^ctnie, 

for life the Island of HnJn Se ^ Tall be®’a£uttcd 

of an observatory and laboratory, and craferred on him a mcMuj^e, building, land, tenements, here- 

fee in Norway, a pension of two tbnnaaff d crowns out of nWoKn*^^ premises ; and that no sacrifice offering, or 
the treasury, and the canonry of Boschild, which hrooeht th^n° shall ewer be permitted 

I??.?;®? stone Vat Si! or Hying cr^tnre.sbSl within 
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therein or thereon ; and that in conducting the said worship 
•or adoration, no object, animate or inanimate,^ that has 
been, or is, or shall hereafter iMscomc or be recognised as nn 
object of worship by any man or set of men, shall be rcvilcrl 
or slightingly or cuntcniptuonsly sitoken of or alluded to, 
either in preaching or in the hymns or other mode of 
worship that may be delivered or used in tlic said messuage 
or building; and that no sennon, preaching, discour>c, 
prayer, or hymns be delivered, mode, or ticcd in such 
wotvhip, bnt soch as have a tendency to the contemplation 
of the Author and Frc-<crrcr of the universe, or to the pro* 
motion of charity, monility; piety, l>cncvolcocc, virtue, and 
the strengthening of the bonds of union between men of all 
religious persuasions and creeds.” The new faith at this 
period held to the Vedas os its basis. Sdin Molian Rdi 
soon after left India for England, and took up Ills rcsidcitcc 
in lirihtol, where he died in 1835. The Erdhma SamAj 
maintained a bare existence till 1841, when Iktbu Dclwndta 
NtLtU Tagore, of the Tagore family of Calcutta, devoted 
himself to it He gave a printing-press to the Sam.ij, and 
established a monthly journal called the Taitwahodhinf 
PatrikA to which the llcngali language now owes much 
for its htrength and elegance. About the }*car 1S50 some 
of the followers of the new religion discovered that the 
greater part of tho Vcd.'u is polytheistic, and a schism took 
place, — the advanced party holding that nature and intuition 
fonn tho basis of faitli. Hetween the years 1847 and 
1858 branch societies were formed in dificrent parts of 
India, especially in llciigal, and the new church made rapid 
progre.ss, for which it was largely indebted to the spread of 
English education and the labours of the Christian mis- 
sionaries. 

Tho Bhihina creed w.ns defiuiti\‘c1y fonnulatcd as 
follows. (1.) The book of nature and intuition ^uppiies 
tbe basis of religious faith. (2.) Although thc_ Br&hmas 
do not consider any book written by man the Iiasis of their 

rrtitnnii. Vi<< iIihp fin wJtli rr-isni'i't nnil ninr 
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charity, and the cultivation of devntir.ari fr-'.-rsK* arc tl.cir 
riles and rcrcmouii.s. They furtSjtr fsy, C-rtvra and 
regulate yonr fcclingp. dl- charge your durie.' t'» (b.* and 
to man, and you vifl gain t%‘crl.is*.it:c W*.’'- ;}k»- s; purify 
your heart, cultivate devotional fe-.-iiisgi. and you w:il r-* 
Him who i.s unseen. (14.) 'niC'Wtirally there i-. no 
dbtiiiction of ca.^te among the BrAhn:r.s. Hiv dt .hre 
that we are all the children of G(>'i,and thtjvf’.rt- mn*t 
consider outt-cIvus as brothrr? aR>i sbtvn. 

For long the Br£linia.«' did not att*. mpt any ,« '» 7 j il t- fs-na *. 
But alwut 18C0 the younger BrAhn.a«. l.'.'.di'l by IV.Va 
Kcs.ib Chandra Sen, tried to evny their rtligi.i-j- iljt ritJi 
into practice bycxcluding all iduI.itroi>.<< rite ^fn-m :!;» !r r »'hl 
and dome.stie ceremonies, and by rejecting the di tiactioa 
of Ctsstc altogether, llii*, however, the olti^r m* mVra 
oppo.«cd, declaring such innovati jn.<> to K* ptcm.-iturc. The 
theoretical sdiism now tridetted into a vjMblu rr..t:'.a, 
and henceforth the two parties of the Brahma« w';<-ki:<>wn 
as the Conservatives and the Frogrcfsives. The ptocti «^;ve 
Br&hm:^, or, os they call their church, the " llrilir.; i .‘•'amrlj 
of India,” hare made con.'-idcrable progro*. Th-y have 
built a chnjicl in Calcutta, tvliich is crowthd t-n n- Sunday 
evening ; and they encourage the cstablbhmoiil of branch 
Sainfijcs in dilTcrcnt i)arts of the country. The numb<‘r nl 
avowed Bidbmos probably does not cxc«.<cd 3000, but the 
greater part of the educated natives of Bengal symp..t!tise 
more or less with the movement. (avj w. ti.) 

BRAHMANISM Is n tenu commonly u-^-'d to tli ante a 
sptem of religious institutions origin.atcd ai:d t-1 tl-jn.tcd 
by the Itrahraan*, the sacerdotal and, from an t‘.arly j** find, 
the dominant caste of tire IlindQ community, in liter 
manner, as the language of the "Kxywx !IindQ<- har under- 
gone continual proec.s5ei of modification ami <iiAb < tie diri* 
sion, so their religious belief ha.s pa**cd through a.;riMi* 
Fmgc.s of dcvclopmcut bru.adly «U*tinpui‘ht d fnttw ore 
another by certain prominent ^iMtorc^. 'J he < nrii« t ph-a**** 

nf ndi-nttns thotiidit Sn Inilit of wbirli a c!(.*.r id* t i-.t. t.ntr 
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202 ' t ^the first dear indfeatioa bciag coa- 

1 • nf Ae Srraa setflers in India until a let ^ , .. tenth book of the JSiffveda, that 


SJ^wag.m.slo.Wntototo.tacompM.twoof tb. *« pSjes of *« god. tho 

Sr&emmm. iMfd. auonlly led by ids n^ou., ood net .holly diMOtoerted, 

The state of religious thought amrag the J attribute to them cosmical functions of tbo 

as reflected in the hymns of tte S^da, is Aatjt a anno thought, chiefly exhibited 

worship of the gmnd and strifang phen^ena of n^ro lug JfwrcAi and the Atharvavtia, 

regarded in the light of petsonaj inaoirinc sages could not but perceive the inconsUtency of 

power hisyond the it 8u?h wncesmona of a supremacy among the divine lulere, 

^ L L'SSS'teS Sd S to toiv. ‘1“ 


attributes of a 
including the 
under which this 


„ lassignsto 

wntatives finn tinnully flow into one another. Jsor nas ae «»«/ “"T-"'"' ‘"’j Wmatlf 

Yct !rnr n*id to care to detetmine the rdativc worth and had seen, that everything ar^nd t , hut 

^ ■ tinn of the ohjectB of his adoration j hut the tcmporaiy was directed by some luvrard agent ; ““"J ,i«Wtnd 

SLe of the phenomenon to which he addnases his ono step to i>crccivc 

praises hears too strongly upon his nund to nUow him for units, and to mognize their J>«t w many «^vi 
the time to consider the kims of rival powers to which at dual manifestations of one univmal * 

other times he is wont to look up with equd fedings of pantheistic conception was arnyed at, put fortU jnae 

awe and reverence. It is this immediateness of impulse various names, such as Pxirvtha ( sp"*. 

.. mm nmAm/fn iTirmfr. « nnm. nn& hrahindS f ' dcVOIlOu. yTOjC* /• 


under which the human mind in its infancy strives to give Brahman (nentr. ; nom. sing, trfiftwa) ( devotion, yrojer 
utterance to its emorions that imparts to many of its out- Metaphysical and thcosophic speculations were tuus 
pourings the ring of mouofhristie fervour. •nT.»ii.rm!Ti?nt» rfcn Btmnln m the old eod5.nntU. a 


generic name given to these impersonations, ‘riz., 
deva (“the shining ones*'), points to the condtraon, 
snffidratly jusiafied by the nature of the more prominent 
objects of Yedic adoration as well as W common natural 
occurrences, that it was the heautifril pWmnena of light 
which first and most powerfully swayra the Siyan mind. 
In the primitive woi^p of the manifold phenomena of 
nature it is no^ of course, so much their jAydcal aspect 
that impresses the human heart as the moid and intel- 
lectual forces which are anpposed to move and animate 
them The attributes and rmtions of some of the Tedic 
ddries, in accordance with the nature of the objects they 
xeprraan^ ps^kein a hi^ degree of this spiritual element; 
hut h is not improhahle that in an earlier phase of Siyan 
worship the leligioas conceptions were pervaded by it to a 
still greater and more general extent, and that the Ve^c 
belief, •■i—- — .--i-j-- . ' 


nnderminiog the simple belief in the old gods, until, at the 
time of iho composition of the BrShmanat and y/mnuMM, 
wc find them in complete possession of the minds of the 
theologians. 'Whilst the theories crudely suggested in the 
later hymns are now further matured and elahotatca, the 
tendcniy towards catholicity of formula favonta the com- 
bination of the conflicting monotheistic and jwntbeistic 
conceptions; this compromise, which makes Pr^apati, the 
personal creator of the world, the manifestation of the 
impersonal Brdhma, the universal self-cxistcnt soul, Iwo® 
to the composite pantheistic system which forms the char- 
acteristic dogma of the Brlhmauical period. 

The spirit of Vcdic worship is pervaded by a strong bdiex 
in the clRcacy of invocation and sacriflciol offering. The 
earnest and w'ell-cxprcsscd prayer cannot fail to draw the 


divine power to the wors'hippcT and mako it yield to lus 

y ”7” -wAVBuvi »aa\a «AU»V sruo i Cbuu I supplication ; and offerings, so far from being mere acts oi 

beue^ tno^h retaining many of the primitive featores, has devotion which give pleasure to the god, represent the very 
on tM whole sssnmed^ a more sensuous and anthropo- food and drink which render him vigorous and capable of 
m^biochara^. 3^ letter dement is espeetally pre- iKittline with the enemies of his mortal friend. TMsintrinsic 
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veil as those who had acquired an intimate knowledge of 
the various fonos of ritual worship. The common term 
used in the Veda for the officiating priest is brahman 
(inasc. ; nom. sing. brahmS), originally denoting, it would 
seem, “ one who prays, a worahipjier,” or *' the composer 
or reciter of a hymn {brahman, n.) ” In some passages 
the word also signifies a si>ecial class of priests who 
oifidated as superintendents during sacrificial cctemotucs, 
the complicated nature of which required the cooperation 
of several priests. It is probable that in most eases the 
function of the poet or composer of hymns was combined 
with that of a minister of worsliip. In the Vedte hymns 
two classes of society, the royal (or military) and the priestly 
classes, were evidently recognized os being raised above the 
level of the Vit', or hulk of the Arj-an community. These 
social grades seem to have been in existence even before 
the Fciiaration of the two Asiatic branches of the Indo- 
Eiiro])can race, the Siyans of Iran and India. It is true 
tliat, although the Athrava, HathaCttSo, and rS/frya of 
the Zend Aresta corrcsjiond in position and occupation to 
the Brahman, JtaJan, and FtV of the Veda, there is no 
similarity of names between them ; but this fact only shows 
that the common vocabulary had not yet definitely fixed on 
any specific names for these classes. Even in the Veda 
their nomenclature is by no means limited to a single 
designation for each of them. Moreover, Atharvan occurs 
not infrequently in the hymns as the personification of the 
priestly profession, as the proto-priest who is supposed to 
have obtained fire from heaven and to have instituted the 
rite of sacrifice ; and although rathethiha (''standing on a 
Mr "V is not ftetnnllv found in connection with the Ifnian 
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contact between the two rac&«. ^YLat n:o«j n-Hural. thttc- 
fore, than that muuurcs should havo htia C'arlr d-.-t )}•.■>] ;o 
limit the intcrcour.-<e between them within natr^w I'O'jr.ls 
as possible. In course of time the diffeKUce t'f it'cativn, 
and the greater or less exposure to the scorching i!>:'ura:« 
of the tropical sky, added, no doubt, to a ccridn admix- 
ture of Sudra blo^, cs^jwcblly in the ca.*^ of the couimoa 
pMplc, f com to ha\-c produced aho in the .\ryau ptiiuhtioa 
different shades of complexion, which prc-itly favoured a 
tendency to rigid class-nstrictions origin^ly nwafcuu^i ar.d 
continually fed by the lot of the rcn'ile nice. Mranuhilr 
the power of the sacerdotal order h.mng been prr.ilua!ly 
enlarged in proportion to the develupinent of the tuinutia' 
of sacrificial ceremonial and the incix-.'u-e of raend Io:r, 
they began to lay claim to supreme authority in rvguhtirig 
and controlling the religious and social life of the 
The author of the so<aIIc'i Purutha-tiU!*!, or h\i:iu to 
Purufcha, above referred to, r5pTO.-cnt5 the four 
the Jirahmanat, Kthairitia*, Vaif^’art, ami iivdrat—tL* 
having severally sprung from the mouth, the artr.c, the 
thighs, and the feet of l*ani«ho, n primary K'iti;:, here 
assumed to he the source of the universe. It is vi :y doubt f ul, 
however, whether at the time when thi.« hymn was ct)tn]>i>'^I 
the relative position of the two upper eai>to.‘« could aircad) 
hare been settled in so decided a way ta thi< thct^ry* might 
lead us to suppose. There is, on the contrary*, n.v->n to 
beUeve that some time had yet to chipse, marked by firm* 
and bloody struggles for supremacy, of which only im{<er- 
feet idc.*M can he fonned from the legemhaiy ami bi.'.'<ed 
accounts of later generations, before the Ksliatriros finally 
Kiiltmittcfl to till* full inMvun. of »>ni‘<flt- 
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nntfl a later stage, — ^the first dear indication being con* 
reyed in a passage of the tenth hook of the Sigvtda, that 
this attempt at a polytheistic qrstm is followed np by 
the promotion of one particdlar god to tiie dignity of 
chief guardian for each of these Aree regions. On the 
other hand, a tendency is dearly traceable in some of the 
hymns t^ards identifying gods TThose functions present 
a certain degree of dmilarity of irature; these attempts 
wonld seem to show a certain advance of rdigions reflec- 
tion, the first steps from polytheism towards a compre- 
hension of the unity of divine essence. Another feature of 
the old Yedic wor^p tended to a similar resnlt. The 
great problems of the origin and existence of man and 
universe had earfy begun to engage the HindQ mind ; and 
in cdebrating the praises of the gods tire poet was fre- 
quently led by his rdigious, and not wholly disinterested, 
zeal to attribute to them cosmical functions of the very 
highest order. At a later stage of thought, chiefly exhibited 
in the tenth hook of the £igv^ and the JiieiTeixde, 
inquiring sages could not bnt perceive tire inconsistenry of 
sn^ concessions of a supremacy among the divine rulen, 
and tried to solve tire problem by conceptions of an inde- 
pendent power, endowed witii all the attributes of a 
supreme deity, the creator of the universe, including the 
gods of the pantheon. The names under whidi this 
monotiieistic idea is put-forth are mostly of an attributive 
character, and indeed some of them, such as Prcfiapali 
^"lord of creatures’'), VUvakarman (“all-doer”), occur 
in the earlier hymns as mere epithets of particular gods. 
But to other minds this theory of a personal creator left 
many diflSculties nnscflved. They saw, as the poets of old 
had seen, that everything around tiiem, that man himself 
was directed by some inward agent; and it needed but 
one step to perceive the essential sameness of these quirituti 
unit^ and to recognize their being but so many indivi- 
dual manifestations of one universal prindpla Tfans a 
pantheistic conception was arrived at, put forth mder 
various names, such as Pttru^a (“ soul ”), £ama (“desire"), 
Brdkman (neutr. ; nom. sing: trdhmti) ( “devotion, prayer”). 
Metaphysical and theosophio speculations were thus fast 
undermining the simple belief in the old gods, until, at the 
time of the composition of the Brakmanas and UpanUhai*, 
we find them in complete possession of the minds of the 
theologians. Whilst the theories crudely suggested in fte 
later hymns are now further matured and elaborated, the 
tendency towards catholicity of formula favours the com- 
bination of tire cnnfliftting monotheistic and panth^tic 
concepticms; this compromise, which makes Prajapati, fte 
personal creator of the world, the manifestation of the 
impersonal Brdhmxi, the universal sdf-existent soul, leads 
to the composite pantheistic system which forms the chat' 
acteristic dogma of the BtShmanical period. 

The spirit of Vedic worship is pervaded by a strong 
in the efllcacy of invocation and sacrificnal ofTering. 
earnest and well-expressed prayer cmnnot fail to draw w 
divine power to the worshipper and make it yield to his 
supplication ; and offerings, so far from being mere acts oi 
devotion which give pleasure to the god, represent the very 
food and drink which render biwi vigorous and ropablc o 
battling with the enemies of his mortal friend. Ttas intrinsic 
power of invocation found an early eqiression in the term 
^Ama (neater) (“religious devotion, prayer, hymn’’); M 
Its independent existence as an active moral 
shaping the destinies of man beemme recognized in the V ® 
pantheon in the conception of a god, Brihaspoti or 
mantel (“lord of prayer”), the guardian of thepi^' 
worshipper. This feature in the Hindii behef rooM 
srerccly fail early to engender and foster in the 
tire people feelings of esteem and reverence towards t 
who possessed the inspired gift of poetical expresaon^ as 
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veil 03 those who had acquired an intimate hnowledgo of 
the variow! forms of ritual worship. The common term 
used in the Veda for the oiliciating jiricst u> hralttndn 
(masc. ; nom. sing. lraJ,md), originally denoting, it would 
seem, “one who prap, n worshipi»er,” or "the com|>oscr 
or reciter of a hymn {brdftman, n.) ” In some passages 
the word also signifies a sjiccial class of priests who 
olSdated as superintendents during Focrificial ceremonies, 
the complicated nature of which requia-d the coH>pcnition 
of scrcral priests. It is prolnblc that in most eases the 
function of the poet or composer of hymns was combined 
with that of a minister of worship. In the Vcdic hymns 
two classes of society, the royal (or militaiy) and the priestly 
classes, were evidently recognized as being raised almrc the 
level of the Vis', or bulk of the 2.r}'an community. These 
bikmI grades seem to have been in existence es’cn before 
tlic reparation of the two Asbtie branches of tbe Indo- 
EnraiKStt race, (he Tiryaas ot Iran and India. It is true 
that, although the At/irava, RathaCstao, end Ta/trya of 
the Rend Aresta correspond in position and occupation to 
the JJrahman, Itajan, and Pm' of the Veda, there is no 
Fiinilarity of names between them ; but this fact only sbo^vs 
that the common vocabulary bad not yet definitely fixed on 
any specific names for there cIa.<^C3. Even in the Veda 
their nomenclature is by no means limited to a single 
designation for each of them. Sforcover, Atbntvan occurs 
not infrequently in the hymns as the personification of the 
priestly prufersion, os the proto-priest who is supjwscd to 
have obtained fire from heaven and to have instituted the 
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contact between the l«o mar. What K> rc tLr:c 

fore, lh.in that m'.a.«urc3 shouH Ijve bft;i rarly d..“.:?,d :.j 
limit the intercour.-cb{.twc':r> tUm within a" r.:.rrvw {icj: it 
as {losaiblc. In cocrrc of timt. the ditTin:.ce «.f a or:.;: a, 
and the greater or Ics.^ exp tjurc to the f :«,-r:Lir.g is.,Ca-::ce 
of the tropical sky, added, no doubt, to a certa;;: l;:.ix- 
turc of ^udra blood, Cfi<«:aIIy in the er>»j; of tiic c <!j;r:;r 3 
f)Coplc, .‘com to have produced also in tl.v Arj-.o:: iv-patitica 
difTca'Ut shades of complexion, which peatly a 

tendenmr to rigid clars-reslriclioM originally twaken*^! sr.J 
continually fed by the lot of tbe re niJe race. Mr.n!i«h:,V 
tbe iKJwcr of the F.’iccrdot.d onicr haritjg been gradtrally 
enlarged in pro|>orti3n to the development <’f the njinuti-T* 
of sacrificial ceremonial and the iiicrvasc of racred 
they began to lay claim to 6Uj»rc3JC authority' in rcgi:!s;:::g 
and controlling the religious and cocbl life of the 
The author of the so-called PKm \ or hnt.ti (■• 
Parvsha, above rvlemd to, rfp.'tyentt the four — 
the Jlrahmamt, Ksf.-itriya*, J’ai/yorj, o::d 
having scvcmlly sprung from the mouth, the arn:', the 
thighs, and the feet of raru>’La, a primary here 

assumed to be the source of tlie univerre. It h* ven' duubtful, 
however, whether at the tinie when thb hymn «.*.? coaijx**-'! 
the relative position of the two 0 ]>]Krr castov coulil nlt\ *.d^ 
have been settled in fo decided a way a.* thi^ (Le-iry n.tght 
lead vs to Fup{>o«c. There is, on (he contran*. n.ts- a (•• 
bchcrc that some time liad yit to ehaptr, m.arktd by fierce 
and bloody strugglc-s for fuprcniAcy, of whirl: »>nly injj-^r 
feet ideas can be formed from the Irgrmhir}' and x! 
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to cacb of them. These laTrs are conceived Trith no humane 
or Beutimcntal scruples on the part of thmr anthois. On 
the contraiy, the offences committed hy Birmans against 
other castes arc treated trith remarkable clemenqr, whilst 
the punishments inflicted for trespasses on the tights of 
higher classes are the more severe and inhuman the lower 
the offender stands in the social scale. The three first 
csstes, however unequal to eadi other in privilege end 
social standing, arc ^t ututed hy a common bond of 
sacmmental rites (/samaras), traditionally connected from 
andent times with certain incidents and stages in the fife 
of the Aryan BindQ, as conception, birth, name-giving, 
the first taking oat of the chila to see the sun, the first 
feeding with hdled rice, the rites of tonsure and hair 
catting, the youth's investiture with the sacrificial thread, 
and his return home on completing bis studies, marriage, 
fanctnl, The modes of observing ^ese fan^y rites are 
hid dam in a class of writings ewed CMhyartutrax, or 
domestic mfes. The most importeat of these ohsetmacca 
h the upanayana, or rite of conducting the hoy to a 
spiritual teacher. Connected with this act is the investi- 
ture with the sacred cord, ordinarily worn over the left 
shoulder and under the right atm, and vat]dng in material 
according to the class of the wearer. This ceremony >>Ai»g 
the preUmiuay act to the youth’s initiation into the study 
of the Veda, the management of the consecrated fire and 
knowledge ot the rites of purification, including the 
nnirt, a solemn invocation to tamiri, the sun, which has to 
be reprated every morning and evening before the rise and 
after the ratting of that Inminary, is supposed to constitote 
the second or iqaritaal larth of the It is from their 
partieiration in this rite that the three upper are 
called the twice-born, He ceremony is ergoined to 
place some time between the eighth and sixteenth year of 
age in the case of a Brahman, between the eleventh and 
twenty-second year of a Kshatriya. and between the twelfth 
and t^nty-fou^ year of a He who has not S 

invested with the mark of his dass within this time isfor 
ever excluded from uttering the sacr^ aSvUri. and 

of bS? “ absolved from bis sin hy a connefl 

♦ and after duo performance of a purificar 

» allowed to associate w 
to enter into connections of affinity. The dX the 

SMrais to ram the twicc-bom dosses, and ab«m all the 
Brohma^ He is ezduded from dl sacred knowledffa and 
if he performs sacrifidal ceremonies he must do so mthont 
using holy mantras. No Brahman must rSte 
text where a man of the seryfie caste mkht mLar 
nor most he even teach him the laws of cxni^nl • 

trade, the cultivation of the land and the hteedino 0^-^? 
pnniege of n^tie the Jinl*-, i ‘^® ®*^l‘®an the 

and 4lainK&?bvtodr?n«?^f® ^tis tau^t 

-red texte.a„ralso 


of BO Stringent a natnre as to wholly repress it. To msny 
a woman of a higher caste, and espedally of a caste not 
immediately above one's own, however, decidedly pro- 
hibited, the offspring resulting from such a umon bring 
excluded from the performance of the sraddha or obsequies 
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any portion of the parents’ properly. On the other luMid 
men are at liberty, according to the xnles of Manu, to many 
a girl of any or each of the castes briow their own, provided 
they have berides a wife belonging to thrir own oJnaf, for 
only sndi a one should perform &e duties of personal attend- 
ance and reli^ons olraervance devolving upon a tnnrrip )^ 
woman. As r^rds the children bom fn»n unequal mar- 
riages of this description, they have the rights and duties 
of the twice-bom, if their mother belong to a twice-bom 
caste, otherwise they, like the offering of the former claas 
of intermarriages, share the lot of ^Qdras, and are 
excluded from the investiture and the sfivitrT. Por this 
last reason the maniaga ol a tmea horn man with a J^lidre 
woman is altogether discountenanced by some of the later 
bw booka At the time of the code of Mann inter- 
mixture of the riasses had already produced a considereble 
number of intermedbte or mixed castes, which were care- 
fully catslogned, end each of which had a specific occupation 
assigned to it as its hereditary profession. The self-exalta- 
tion of the first riass was nol* it would seem, 
due to priestly arrogance and ambition ; but, like a pro- 
ament frature of (he post-Vedic beKef, the transinigtation 
of BOttls, it WB^ if not the necessary, yet at least a natural 
coflsequenoe of the pantheistic doctrine. To the BrSh- 
aaanical specubtor who saw in the numberless individual 
emtences of animate nature but so many tnnnifo ptotinn'* 
the one eternal soul, to union with which they were ell 
bound to tend as their final goal of supreme bliss, the 
or less imperfection of the material forms in which 
oey w»e embodira naturally presented a continuons scale 
of spintnal units from the bwest degradation up to the 
absolute pnnty and perfection of the supreme spinfc To 
on* sinking yet lower, and by degrera to raise 
^ wiversal gradation, or, if posSble, to attain 
*‘^®*ably from any state of corporeal 

SSr S' Sr T of the mses, 

oSfT, of tile de%. « He « (thus 

the saDreine%nn7^*°°i perceives 

toward^them nil aw • ^iDgs and acquires equanimity 
it^SnahTi *!’ the hipest s^ of bS.” ms 
duties, were ^ men who, if true to their socte^ 

to these soiritoal ^ ™ nwat conducive 

Bishmanical ebss 

S ^maelvaa, even.as a matter of 

nnivmri race^fop epedes in tins 

for The life' marked out 



cant. Theoretical 

recommended to evmr tSiST® ®P®“ ' 

ccenpatioas brined distinctive c 

“btion,orthatof mairiiijsfJ^^^J*®,*®^ to the second 
«««nea We. PracticaUy, however, thoso 
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to a lonely vood, taHng vrith him his sacred &es and the 
implements requited for the daily and periodical offerings. 

in a deer's shin, in a single piece of doth, orin a bark 
garment, rrith his Imir and na^ nncnt, the hermit is to 
subsist exdnsively on food growing wild in the forest such 
as roofs, fruit, green her^, and rice and grain. He 
most not accept ^fts from, anyone, except of what may be 
absolntely necessary to maintain 1^ ; bat with his own 
little board he shotdd, on the contrary, honour, to the best 
of ids ability, those who mrit his hermitage- time 
most be ^ent in reading the metaphysical treatises of the 
Veda, in making oblations, and in nndeigoing vaiions 
kiods of priTarion and ensterifie^ with a view to mortify- 
ing his passions and prodneing in his mind an entire 
ihdtfference to worldly objects. Haring by these means 
succeeded in OTercoming all sensual affections and desires, 
sud in acquiring perfect equanimity towards everything 
stound him, the hermit has ^ed himself for the ffnal and 
most exalted order, that of devotee or reli^ons mendicant. 
As such he has no further need of either mortifications 
or Regions obsemnees; but "with the waprificM fires 
reposited in his mind,'* he may devote the remainder of his 
days to meditating on the divinity. Taking np his abode 
at the foot of a tree in fo^ solitnde, "with no companion 
hut his own soul,'’ dad in a coarse garment, ha shodd 
carefully avoid injuring any creature or giving offence to 
My human being that may happen to come near him. 
OuM a day, in the evening "when tire charcoal fire is 
ea^gnished and the smoke no longer issues from the fire- 
pla^ees, when the pestle is at rest, when the people have 
taken them meals and the dishes are removed,” he should 
go near the habitations of men, in order to bw what little 
food may suf^ to sustain bis feeble frama Ever pure of 
^d he should thus bide his time, "as a servant ^ecte 
OM ^ges, tra^ng neither for death nor for lifa until at 
tart htt sod IS fre^ from its fetters and absorlSd in the 
eternal spit^ tiie imperaonal self-existent BrahmS. 

hwfftnia is met \rith in the 
both in the abstract sense of "devotion, worsHp,' 

SthTtafonSV^ Closely Connected 

Tpri^" "a worehipper, 

interest possibly aided hr flT «^as8- 
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j and so far Sm^its^^ * common element 
patible with the existeace of a incom- 

the i^onal creator of the* 

piacB in the panth2ti^t£ aUowffi 


of transition. The general drift of thought is essentially 
pantiieistic, but it is far from being reduced to a regular 
qrstem, and the ancient form of b^ef stiU enters lamely 
into it. The attributes of FrajSpata, in the same my, 
have in them elemente of a purely polythmstic nature, and 
some of the attempts at reconciling tlm new-fangled deity 
with the traditional belief are somewhat awkward. An 
ancient classification of the gods r^resented tiieni as bring 
thirfy-three in number, eleven in each of the three worlds 
or r^ons of nature. These tenons being associated each 
with the name of one principal deity, this division gave rise 
at a later time to the notion of a Mad of triple divine 
government, consisting of Affnt (firo^, Indra (sky) or VSyu 
(wind), and Surya (snn), as presi^ng respectively over 
the gods on earth, in the atmosphere, and in the sky. Of 
this Vedic triad mention is f reqnently made in the BrShmaoa 
writings. On the other hand the term prqjSpati (lord of 
creatures), which in the Sigveda occurs as an epithet of the 
snn, is also once in the JtAarvaveda applied jointly to 
Indra and AgnL In the Brahmanas Prajapati is several 
times mentioned as the thirty-fourth god ; whilst in one 
passage he is called the fourth god, and made to nile over 
the three worlds. More frequently, however, the writings of 
tills period represent him os the maker of the world andthe 
father or creator of the gods. It is dear from this discordance 
of opinion on so important a point of doctrine, that at this 
time no authoritative system of belief had been agreed 
upon by the theologians. Yet there are unmistakable 
H^s of a strong tendency towards constructing one, and 
it IS possible that in yielding to it the Brahmans may have 
been partly prompted by political considerations. The 
definite settlement of the caste system and the Bifihmanical 
supremaqr mwt probably be assigned to somewhere about 
the close of the Btahmana period. Division in their own 
ranks^ hardly favourable to the aspirations of the priests 
at such a tune; and the want of a distinct formula of belief 

thedogied speculation, to 
^ probably felt the more 
Mutely, the more determined a resistance tiie military 
^ hkdy to oppose to their claims. Side by ride 
SniS® of the BtAhmfi, the nniveisal spiritual 

f speculatiTe thought had already 

beinir tif unbue^ the notion of a supreme petsonal 
^ aaterial creation, had come to be 
oanrheivMn ® ®®ce8saiy complement of the 

• 2.®®**“®- ®tit, owing perhaps^ to his polythe- 
the Derso^*f* attributive nature of his name, 

Jftajgpata seems to have been thought but 

t® solving the difficulty was as 
Kwaasrt was characteristic of the BrShmanicalaspiia- 

sacerdoiflliem ^7 as the abstract denomination of 
SSe Muter had come to express the 

priest the r***®*®**^ designation of the individual 
the suDrema ®i was raised to denote 

Upanishada "Rw tv® of the Brahmanas and 

of the divine oMuess of^ his nature with that 

eonsideted. manifestation he was to be 

^ut xatriv Vedic writings Brahoril is 
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hta cfftfiwjt c nlSL complete development, that 

^ made disSSiM* umvetae, before undiscemcri, 
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heavens. The modern god is represented as nndeigotng, 
for the benefit of xaanMnd, a nntwer of axcdartu or incar- 
nations, ten of irhieh ate espedaliy drrelt upon ^ the 
fervid ima^nation of his foUosrerB. The escact time at 
which these several ^[Hsodes were incorporated into the colt 
of '^hnn cannot at present be ascertained. As they, are 
for the most part concaved in a decidedly Brahmanical 
spuit, — ^the special object for which Ymhnu assumes a 
human form bmg generally to deliver the people from the 
oppression of some wicked tyrannous prince, — ^it is pro- 
bable that they were mostly introduced at a time 
when there was still some danger of the Bdiatriyas 
defying the Brahmanical rule. Of somewhat dhTerent 
ori^ were, perhaps, two of Tlshnn's most popular 
and important incarnations, viz., those in which he 
manifests himself in the persons of Srithna and JSama, 
two heroes whose exploits are celebrated in the Mahl- 
bhSrata and Bamayana. It is possible that these warriors 
and their legendary achievements h&d been favourite 
subjects of heroic poetry for some time piavions to the 
overthrow of the Sdiatriyas, and that, being already 
regarded by the latter as tepresentatiTes of Vishnu, they 
were afterwards recognized as such ly the Brahmans, and 
thus gave rise to the system of AvaUitas. 

The male nature of the triad was supposed to require to 
be supplemented Iqr each of the three being associated 

with a female energy {^i). Thus VSeh or JSarasvan, 
the goddess of speech and learning, came to he regarded as 
the ^aiti, or consort of Brahma ; St% or LahJimt, « beauty 
fortune," as tj^t of Vishnu; and UmS or PSnvii, 

i god of the Eimilaya mountain. 

M that of Siva. On the other han^ it is not improbable 

such as 
inaccessible, terrible 
one ), Mahs^ait /« the great goddess”),— enjoyed rdreadv 
a soinewhat ertenave woiab^ of her own, and^tthere 
may thus hare brengood reason for assigning to her a pro- 
mmcnt phce m the BrShmanical ^tem. In later timas a 
^aaUeot, that the or foUowere of any one of 

to to her service / and up 

to OTt oxra days an almost national festival, the J)iiroSi?S& 

aanguinaiy sacrifices, is Sff 
naoteric 
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invocations and sacrificial observances, as it is to honour 
theyn'tm, the spirits of the departed ancestors. The 
on being judged by Tama, the Pluto of Hindu mythol^ 
are supposed to be either passing through a term of enjSl 
ment in a region midway between the earth and the heavar 
of the gods, or undergoing their measure of punishment in. 
the nether world, situated somewhere in tiie southern region 
before they return to the earth to animate new hodiea In 
Vedic mythology Yama was considered to have been the- 
first mortal who died, and “ espied the way to ” the edestial 
abodes, and in virtue of precedence to have become the ruler 
of the departed; in some passages, however, he is already 
regarded as the god of death. Although the pantheistic 
system allowed only a subordinate rank to the old gods 
and the actual religious belief of the people was protoblj 
but little affected by their existence, they contbued to 
occupy m important place in the affections of the poet, and 
were stiU represented ns exeroising considerable mfiuence on 
the destinies of man. The most prombent of them were - 
regarfed as the appobted LokapSlas, or guardians of the 
world j and as such they were made to preside over the four 
carfmal and (accordbg to some authorities) the mtermediate 
points of tbe compass. Thus Indra, the diicf of the gods, 
was ^rded as the regent of the B5ast; Agni, the fir^ 
(tjmu), WM m the same way associated with the sonth-east; 
iama wift tto south; Siirya, the sunC'HXtos), with the 
south-west ; raruna, originally the representative of the 
aU^mbrectng heaven (Oipta-ds) or atmosphere, now the ^ 

w»«) the wind, 

wiA the n^h-west ; JTutvra, the god of wealth, with the 
north; and Soma (or Chandra) with the north-east. In 
® 0^ Alann the ZokapStas are represented ss 

staudmg m dwe relation to the ruling king, who is said to 
^ composed of particles of these his tutelary deities. The 

'^®®y Gondharvtts (ctym. 
wnnerfed with icci-rav^w), a class of genii, considered m 
I celestial musidons; and. their wives, the 

^bo are frequently employed by 
bin nnet ^ devotce desist from carrying 

reader him 

and as mereenger between the gods and men, 

btmStin^S forehead of Brahma. The 

also the God of love b held by Edmadexa, 

relates j bodyless, because, as tbe myth 

arrow to matf ^ power of bis mischievous 
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logical ^ sod. Two other mytbo- 
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aent of final sAolastidsm makes the atteb- 

perfect knowIeS^ofS^J. mohska) dependent on 
'w^obybeobSJJii.®***^®.®®®®"®®* This Icnowledge 
from external ohtan^ complete abstraction of the mbd 
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all aensnal instin^iL?*®®°PP®®®® t®tal extinction of 
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hj far the laigest share of odotafioii, and it is in special 
acconnfs of the Vaishficiva, and iSSkta sects rather 

than in an exposition of the Brihmanical belief] that the 
religions lustor/ of India from about the beginning of our 
era can be dealt mfib satisfactorily. At that time the 
trorship^f Vishnu in his most popular avatSr, in the person 
of Kridaia, appears to have received much countenance at 
the haa& of the priests, with a view of counteracting the 
growing influence of Buddhism. The sectarian spirit gave 
gradually rise to a special class of works, the modem 
Purdwtt composed for the erqprcss purpose of promoting 
the worship of some particular deity. In the 8th or 9th 
cen^^a^S&nhara-tbMryot a Malabar Brahman of the ^va 
sect and Vedanta school of philosophy, made an attempt^ 
by engaging in controvert with the leaders of various 

iBA/sfa fn rnsefnivi flia TlralimovitMl smfatvs 4 -^ SAa 
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xu9^i&6u uuo Ajntuiuuiuuiu cuuiuiiuiiii'^ wiui a 

good deal of religions zeal, and even fanaticfanij and 
to have greatly contributed to the final ovmihiow ^ the 
Bnddhists. In the 7th century the authority of SSkjfa- 
nunfs doctrine was already on tire wane, as is evident 
from Hionen Thsan^s complaints of the number of ruined 
temples and deserted monasteries, and the great proportion 
of heretics. At the time of iSankam its deeilina must 
have been still more advanced, and a few more centuries 
prolttbly sufficed to make the last living remains of tiie 
Buddhist faith dbr^qpear frran tire continent of India: 
^ept, indeed, in Nepal, where it pratnils to this day. 
There also still exists in India a very important seat which 
se^ to Imve early branched off from the Buddhist 
^ Although, in the long ran, 

Bndd^m has been unable to maintain tire groan^it had 
won froin tte Brahmans, the humanizing spirit of its 
dojt^ has left a deep impress on the HindQ Sd. One 
of the iractioal and least salutara effects it has proincei 
M the adoption of monastic institutions 1^ most of the 
B^mmcal sects. The viatht or conventSi in which a con- 
s^eiablepomon of the clergy of the various rdigions bodies 
^de together, are presi^ over mahatO^sapenon, 
and are scattered all over Indda. Sankara founded mv^ 

in va^ parts, eapedaUy one 
rtUl easting at S^^lget^ on the Western GEhate. InsDite 

seems never to ^ve 

extant, ria., 

successive intermixto^ having resulted from 

*T Tk. 

Hindus for at least three reasons, among 

sanctity. By the neoole een^UTri, • ^ assumed 

stainless, twice-bona^inl, ® 

of nnboandedadmiratio^ndwf^.^ worthy 

the Hindu religion, directine 

tho temple^ aacred weUs, sac® Jd taS^SS 

aU haUowed places throughout the kni 

sanction, and cire effect to thn pvesmit to 

nnnwd TOuTOd, .Sm, 


executes marcel incantations and chatm^ and is at An ce 
honsdhold god, famUy pries^ and general preceptor and 
guide in behalf of the many millions of Hindus residing in 
the vast country lying between the Himalayas and Chpe 
Comorin. The second reason of the Brahman’s superiorly 
is thnt^ for many ages, perhaps from the outset of his 
career, when wilh oraer Aiyans he first entered the pk ms 
of India, he has been intellectually in advance of the rest 
of the EBndn race. . . . The third reason is a consequent 
of the second. The Brahman is not only a thinking, but 
also a reading man. He possesses and, perhaps reads the 
holy canon — Vedas, Shostras, and Puranas. He has been 
the author of BBndu literature. . . . Light of complexioii, 
hm forehead ampl^ his countenance of strildng signific ance, 
his lips thin, and mouth expressive, his eyes qmek and 
ahaip, his filers long, his caniage noble and almost 
snblune, the true Bralunan, nneontaminated by Enrapean 
infinence and manners, with his intense self-conscioasaess, 
with the proud conviction of superiority depicted in ovmy 
mnsde of his face, and manifest in cvoiy movement of bis 
body, is a wonderfni specimen of humanity waling on 
God’s earth. Tiet the Brahman has lived his day. His 
prratige is rapidly on the decline, and is only maintained 
at its auemnt pitch iu remote villages and in the fastnesses 
of superstition in great cities: Here, as of old, it envelopes 
him like a gloty.^ But the further ho moves from sudi 
places, the more dim becomes the glory until it fades away 
altogether. Education and other inflncnces are treating 
the Brahman ronghly. Yet the fault is his own. He has 
had a better start^ by reason of his great natural endow* 
ments than any Hmdu of the other castes below him } but 
he has neglected bis opportunities. . I fear he bos been too 
proud, too self-satisfied to avail himsdf of tbem.” 

On the modem observance of religions duties Professor 
T^ott remarks : — ** JSTow it is true that in the present con* 
stitotion of Indian society tiie distribution of the periods 
of life, beyond that of the student is never regarded 
except by a few, who prefer a life of lay mendidty, or by 
some half-crmmd enthnsiast, who thinks it possible to realize 
me letter of the law. The great body of the people 
BcanmaM mdnded, pnrsae their worldly avocations as 
ong as their &c^es permit, spend the dedine of life in 
families, and die peaceably and decently 
■1 1 altiiongh the practice is discontinued, the 

inflaenees opinion; and devotional 
l^gnmage, penance, and abstract aontempla* 
tiennla P*^P®“d®*tince in tho estimation of the 

dnti» informed among them, over active 

neoDla pKoept of morality. As to the common 

SSuWJ^S? * “d they find a ready 

the fervom* of of all moral restraint in 

the unwearied *^®y ^ Vishnn, and 

SiSisTi to articulate KAhna. 

ancient literature of the HindOs has 
recently, ^'^® i“therto, or until 

’'nuch to which have contributed so 

compatativdv ™to disrepute, are bnt 

««« S3v^®^ iM^tions. Thus,^ the rite of 
immolSof^d(£8*'^v J*®^®*thfal wife”), orvoluntay 
ago with abolished some thirfyyeaia 

originally as a »®®>«w *0 spr““ff «P 

becoming more among tibe Eshatriyos, and, on 

^®®®ived Brabmanipni P^o^fent, to have at length 
ft®ritetX“g^“®?tion. The alleged confonnily of 
wasted chkfly tw. « ?^Ptn*as has been shown to have 
^rhling, of a certain ^^’*®t®^on, if not an intentional 
anthorizme the the JRipveda, which, so far 

acremation of the widow, bids her 
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of kodto impartins I" «“Or! 

ot frictfeMl rnifflanra two ” 

fcunSU, wfc««j-. ft; “‘“S' 

by the body or ^tem of bodies ptodticmg tf. 

^The first case fa tlus famfliar one ocmnng m fe braka 
of nav^iy canfagaa, and 

generally, and in those appKcd to !Sl 

Snche5,&c. Here some systmof^i^-^r^r^im^ 

dt* sake ve may say some body,— ongmlly at ^ 

been set in motion, and bas revived 

tain Teloci^, the work which has been done m that accdem- 

tion being stored np as « actual ene^ in 

Before it can be brought to Test jt must part witt this 

energy, expending it in orercoming soma estetnal i^iatance. 

Very frequently the actual energy is very large » 

Mmaeil McfttfiltlMl ATITMlfilfliy tllfi Ol VU^ 


tion to the usual icsistauce opp^g the motion ofthe 
body, so that that motion would continue for a Jong 
as Ihsau^ a ©Mat dfatamm, he&sa the whole energy haa 
been expended and the body brongbt to rest. 
sake of convenience, and in certain cases for the s^a o| 
safety, it fa often necessary that tbfa time or distance ehomd 
be greatly shortened. This may be done by ai^cfaUy 
increasing the resistance for the time bdng, and the most 
convenient method of doing this fa the use erf a braka 

The construction of railway brakes falls to be treated 
in detail in &e artiefa RAnwaTa In other Tehfal« 
the brake belongs generally to one of two classes — it fa 
either a block wiiic^ can be pressed against a rvhed by a 
suitable anangement of levers under the couteol of the 
driver, or a slipper or “skid ” which can be placed rader 
a wheel, and which is attached by a chain or otherrrae to 
the body of the vehicle. The increased resistance is due 
in the one case to the friction between the block and the 
wheel, and in the other to that between the skid and the 
road. 

In the case of hoisting-machines the brake is used rmy 
frequently as a means of controlling the veloci^ of the 
descent of the load. In the process of “lowerii^ by a 
brake,” its frictional resistance fa alone opposed to the load, 
and suitable medianical means are provided for varying that 
resistance so that the velocity of the descending weight 
may be kqpt within the desired limits, 'i^e btkke used in 
these machines very frequently conasts of a cylindrical 
pulley or narrow ^nm encircled by a flexible b^t of iron 
or steeL One end of this belt fa fastened to the fcaming, 
and it fa so formed tbatin ordinoir wxuk tie drum revolves 

1. t. t.- WW.1 * ... 
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linear motions of the points a and B m the directiona 
of the band are nnequal, varying 'directly as pa, DB, 
the ratio of the normals horn D npon those directions, 
Thus any motion of 0 to the right teiids to listen the 
lower part of the belt and to slacken the nppm* parf^ bnt 
the ftl fi-ftwing takes place through a larger distance than 
the and the belt fa therefore rdeased from the 

drum. By moving the lever to the left, on the otiier band, 
the opporite action occurs, and the bdt is correqiondmgV 
ti^teued* 

Instead of using the friction between two sdid bodies 
in some special cases the frictional reristance of a fluid fa 
employed^ as in what Professor Banikine called fan brakes 
and pmp brakes. In the one case the motion of mvolring 
(commonly) fa opposed by the resistance of tiie 
atmospheric or l^nid medium surrounding them, and in 
the other themotion of a liqnid fa opposed by the reristance 
due to a narrow passa^ or oii&ce.^ 

The measurement of the frictional resistance between 
two bodies of known material or form is often of great 
importance^ and it fa still more often of impmtance to 
measure, means of the frictional resistance which it can 
the amonnt of energy given out by some engine 
or machina Both these measniements can be and are 
frequently wnda by means of brakes. Bor tins purpose 
the appamtns must be so made that the actual reristance 
can be accurately measured,— tiiat this resistance can be 
k^ sensibly constant for any length of time, bnt can be 
iJtered at will,— and also that the brake can he kept 
continuonriy at work for any desired period. The brake 
used for thm purpose commoxily takes form of a revolv* 
zog drum of iron, encircled by a ring of hard wood blocks 
connected together hy thin iron bands. To this mg fa 
attached a weight of raown magnitude, at a known distanm 
from the centre of the pnlley. The wheel being set in 
motion the blocks can Im gradoally pressed upon it by a 
screw until the friction occurring is just aufficient to lift 
tile wei^t and keep it off the ground or its snppo^^ So 
long as these conditions can be maintained the frictionsl 
resistance fa exactly known, for its magnitude must be to 
that of the weight inversely as their distances from the 
cratre of the wheel, and the energy esqpended in any given 
time will be equal to tbfa resistance multiplied by thespace 
passed tiirongh in the time by any point in the periphery of 
the drum. 


in it without touching it. tVhen necessary, however, the 
position of the movaUe end can be so altered as to Wng 
a larger or smaller area into contact, the surfaces being hrid 
together with a pressure which can be varied to suit the 
requirements of each case. This fa effected rither by a 
simple lever (in small machines worked by the foot), or 
for bcsivicr work by the aid of a screw and baod-wheeL 
In what are known as “diffeientiai” brakes the brake- 
rand IS not fixed to the frame of the machine, but both 
ra enos are attached to poiats in a movable lever in sneh 
a way tual motion of the 
lever affects them uncquall}’, 
tightening one mote than it 
Ioo«cns the other, or loosen- 
ing ime more than it tightens 
the other. The principle of 
each auaeeawqmawtfa^Viuwn 
in fi?. 1 . Here A fa the pnl- 
fay, IJ the braktbtnd, and C 
the working lever; B being 

attached to the lalteratitoints *’**‘-l-“*WSereatia\ 'Crake. 

« and B unequally dfatont from the ftdwnBi t>. It is 
o^oat that for any motion of C the anBular motions 
of the arms Da and Di are equal, bnt the tastautaneons 



^^0. 2and$ riunr the consbuetion of a Inake of this kind, 
RomoiawinpkiadlyfianishedlqrldT'W.H.llaw, the desisi^^- 



Ties. 2 sad 3.-.12 H.P. Friction Broke (dedgned by “W. 3. Mow). 
A has a toned I 
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much altered hy the arcMtecte 

ivork. and in particular by Michel ^lo, 

judges are strongly of opinion that Bramante s d^^» 

if carried out, would hare had a much greater effect tnan 

those which were finally adopted- ^ .arefnl 

Biamante had a great 

Bludy of the ancient forms of art he b^ne the real 
dttcer of the soolled classi<^ style. His ®I’? 8®“^ , . 
bold and inventive, delighting in mass and breadtti, dm 
occasionally failing in the perfection of detafl. 
BRAMANTIHO. See Suaedl 
BRA ilBANAH, a village in Java, notable for extennve 
and remarkable ruins of Hindu character, ^e 
directly south of the great volcanic cone of Mir-Api lOOiu 
feet) in the territory of the sultan of Yugya-karta 
by the Dutch Djokjo-barta), and 10 miles east (a tte 
capital, just on the border of the other native state called 

vs ~ 

The «»maina embrace six groups of temples, besides wo 
buildings intended for residency perhaps monastia The 
most remarkable of the former is that called Chandt Seunt, 
or “ The Thousand Pagodas.” The centre of the group is 
a large temple of cmdform plan, standing on a terraced 
basement, and surrounded by four (origini^y, perhaps, Iqr 
five) concentric squares, formed by rows of am^ detached 
cells or temples, the whole area forming a square of up- 
wards of 500 feet to the side. Statements differ as to the 
exact number of these cells, bnt a plan given 1^ Raffles 
shone 238 as now standing They are sculptured ^er- 
nilly with mythological reliefs, each is crowned irith a 
small daffoba of the usual Buddhistic pattern (i.^, 'very 
like the minor domes over the west portico of St l^ul’s), 
and probably all originally contained images of Buddha in 
the usnal cross-leggra attitude (of which a few stQl zemain), 
whilst the central shrine contained, no doubt, a ^at 
image or images of Buddha also. Mr Pergusson t hink s 
the group to be Jaina rather than Buddhist; and this a 
closer examination of the images and their 'symbols alone 
can decide. But similar series of shrines, dustered round 
a central pagoda, are found in Buddhist PegiL There is a 
professed restoration of the central temple of Chandi Sewn 
in Raffics’s UUtmy; but the details of tihis plate (id. 40} 
are not to be reUed on. 

Another Buddlust edifice, dngle bnt more perfact, is 
known by the name of Chandi Baneng; This also is 
crudform ; it stands on a boldly moulded basement, and 
the external decoration erdiibits pilasters richly carved in 
scroll-work, and massive double cornices. Small Bnddhas 
in niches remain, but the great figure which must have 
occupied the interior has disappeared. 

A third group of temples, once, probably, the most 
important, is known as Lara Jonffran. These are so 
ruined that at a short distance they present the aspect of 
vast and shaiwlcss cairns of stone: One of them contains 
m three upper cells fine figures of purely Hindu and 
Brahinauical character. To the north is Durga (here in 
ie* j Df a strong but beneficent power) slaying 

the demon Mahishasura, — predsely the same subject that 
u to U found in Moor's Hindu Pantluon, pL 35. This is 
the Zara or 'Vligin, who gives the popular name to the 
To the west is the elephant-headed 
Oanesha, and to the south a fine Jove-like Siva, bearded 
Ofienngs are sometimes made to 

Mah'ometerpr^Ldoa!^“**^’ “ 


i> I ' f neanca to oe pro- 

feSz. 

it^.rs. The whole of the temples ate alleged in tra- 

di.ior.drhyrmj to havebc-cn erected between® 1266 and 
Lut the chronology and history of the older 


by Friedrich to be pro- 


1506 JLV. 


Javanese remains is still very obsenr^ and probably the 
date of some of the Bramb&nan temples must be carried 
mneh terther back. Tlie destmedon of the last-described 
group must have been the work of earthquake, and we 
most suppose the date of the other htdldin^ to be subse- 
quent to the destruction. Some general points worthy of 
note in regard to these buildings are the following : — 

(L) Thqr are all baOt of hewn stones rndiont the nse of any 

cemoit. 1 

(2.) There ore distinct traces ahowing that the exterior and 
of the bnildings were once covered vitb a fine coat of 
stucco^ not excepting the most daboiate senlptnre in scroll-work &c. 
We know that the scnlptnred cave-wdls of EUors, the exeat Idols 
at and the Doric order at Sdinns were simikrlT coated*; • 

and probably in all these cases the stnccowas intended to bar 
cdonr or ^Imng. 

(8.) 'So real anh erists in tbese^ bnildings. The vardte and 
doorways are covered by the corbellii^ or mpped projection, of 
the bonzontal comses. Mr Giawfhid makes a contrr^ statement, 
i bnt that bisfnrian, nsn^y so t r ns trrort h y, was certainly mistaken 
^ onDuspoint; 

(4.) Many of tiie pecnliarities of tiiis aidiitectnie, both in 
neial plan and in ornainental details^ indicate a dose relation to 
„e medueval sfyles of Bnimah and Cunboja and points atoost 
necessarDy to an original common type in Inffla, a type which as 
yet we cannottrace satisbctoiily. In this liesa problem ofinter^ 
which the accnmnlation of photogra^ will perhaps allow of bdng 
worked ont. It is notable^ however, that injhe Bnrmcse mediavu 
kick bnildings analo^^ns diameter tee tme arch is nsed pro- 
fnsdy.— (Chiimy from the notes if a visit to BrawMnan hy fhs 
writer.) . (H. T.) 

BRANDED Wdxiam Thosias, chemist was bom at 
London in 1788. After leaving Westminster sdiool he 
spent some time on the Continent and acquired a know- 
ledge of Ftendi and German. On his leinm he began the' 
study of medicine, and in 1806 a communication of his to- 
the Royal Sodety was printed in their Transaclion*. In 
1809 he was made a fdlow of the Royal Sodety, and 
became assistant to Sir Humphrey Davy at theRoyd In- 
stitution. He succeeded Davy in the chair of chemistry in 
1813, and in the same year reedved the Copley medal of 
the Royd Sodety. From 1816 to 1836 he was joint 
editor with Faraday of the Quarterly Journal of Seientt 
and Art. In 1825 he was made superintendent of tire die 
department in the Mint, and in 1853 he received the 
honorary degree of D.C.L. of Oxford. He died on the 1 1th 
February 1866. Resides mrmerouB papers, whidi marked 
him ont as one of the most vigorous and able chemists- 
of the day, Braude was the author of sevetd important 
works. The Manual if Chemistry, 1819, and MemenU of 
Chanirtry, 1831, were the best works of tire time, and soon 
became popular. He also published a Dictionary of 
Materia Medica in 1839, and a Dictionary of Science, 
Literature, and Art in 1842. The latter is an exceedingly 
able and vduable work of reference ; a new edition of 
R has recently appeared under the editorship of Mr G. W. 
Co^ 18(5. Brande was the author of the third of the 
Dissertations (that on the progress of Chemied philosophy) 
prebed to the supplement of the fourth edition of the Dn^ 
cydopadia Britannica. 

BRAHDEHBURG, one of the largest provinces of 
Friusia, and the division from which that poweifd mon- 
s^y originally sprang. It lies between 61“ and 53“ 34' 
“d 11“ 25' and 16* 10' E. long., and is bounded 
^ V Mecklenburg and the province of Pomerania, 

y PoseiL cfflA S. \)y and ttie kingd*® 

ana pronnee of Saxony, and W. by Anbalt and the pro- 
vinces of Saxony and Hanover. It has an area of 15,403 
ronare mues, Md is divided into the two governments of 

a seP*: 

jnnsfflction. The province is a sandy plaint interqiciBed 
^tricts and considerably stretches of 
and it ^^ness was formerly much 

nd It was popularly described as the sandbox of theSSj 
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It ^ tonshttd into Ulto m 14W liy 
appeared in almost every European .^^“5 

sSy’s SMp of FooUs (1509) is a free J^toton of ^ 
German poem, and an abridged prose translation was 
published by Watson in 1517. jj nni 

BBANDY, a spirituoas liquor obtained by the distillation 

nf wine, the aroma of which is due to ether and other volatile 
products. It may be distilled from any mne, but red wines 
yield a less pure and' less aromatic spirit flian light cmonrea 
varieties. In the departments of Charente and Charente 
Infirieure a variety of grape is cultivated esduaivcly for 
the production of brandy, the yield of which constitutes 
the cognac of commerce. In portions of the departments 
of the Landes, Qers, and Lot d Garonnei, the preparation 
of brandy is also an important industry, and the produce is 
commercially known as armagnac^ from the name of fte 
district The cognac district whi(h produces the most rich 
and d p bnfttg spirit distilled is sqiaiated into distmct zones 
of production, according to the quality of' the spirit each 
yidds. In the centre of the district on the left bank of 
the Charente is the Grande GhampagM, and radiating 
b^ond it are the Petite Champagne^ the Fremiert BoUf 
and the Seeonde Bois succesnvely. The Grande Champagne 
is the sonrce of the finest brandy anywhere produced; and 
B8 the area of cultivation recedes from that centre, the 
quality of the spirit proportionatdy lessens. The quantity 
of brandy exported in 1868 from Tonnay Charente was 
9,187,416 gallons, valued at £1,887,678, the greater part of 
which was consigned to British ports ; but the exports flno< 
tnate greatly according to the character of the years. Thus 
in 1872 the total imports to Great Britain were only 
3,605,295 gallons, while in 1873 the quantity was 6,483,486 
gallons, of whiih 6,378,398 gallons came from France. 
Bystorage in oak casks the spirit takes up apportion of 
tannin, which ^ves it a delicate golden hne, but the deeper 
colour of brown brandy is communicate by caramel. 
Co^BC is kept in carefully ventilated stores for two years, 
during wbidi time it decreases in bulk and strength by 
eraporation, but meUows and devdops aroma which con- 
tinues to increase the longer it is kept. Brandy is very 
popular as a medidnal stimulant, and for use in cases of 
sidmess, diarrhcea, and spasms. It is very often adnl- 
tecated, and a vast amount of spint which passes under 
the name m really dther beetroot spirit or grain whisky 
coloured Md aromatized with the cognac-flavoured 
eti^ or Hungarian wL See Distuxatiok. 

BRANTFORD, a town of the Dominion of Canada, in 
the province of Ontario, capital of the county of Brant, is 
Mtuated on the Grand River, about 24 miles south-west of 
Hamilton. It is an important station on the Goderich and 
bJS “irJn ®’ “tensive engine-works and foundries. 

agncuUnral implements, window 
W^nds and pottery are its principal maUactnr^. It J 

&;^e8 communication with Lake Erie. 

5 “® buddings, ten chutdies, an orphaMM 

proved himsdf abrave sddier, and was 
with most of the great 

fortune in the wara that theu'distracltoa*^”(^ 

Soon after the death of Charles IX he reH^ 
life, and spent his last years in^Kl v ^ 
illnstrious men and women whom he hid V tbe 

on the 15lh July 1614. He left !?* 

manuscript works should be printedtSnd a S^iti^ ^ 


peared in 1 665-6, sot very complete. Of the later editions, 
the most valuable are — one in 16 volumes, 1740; another in 
8 vols., 1787 ; one in 2 vols., 1842, by Buebon ; that of the 
BibliothiqueMzSvirieane in 3 rota., 1858-9; and Lalanne’s 
edition for the SociAtd de THistoire dc France, 6 vols., 
1866, seq. Brantfime can hardly be regaided as a historian 
proper, and bis Memoirs cannot be accepted as a very 
trnstworthy sonrce of information. But he writes in a 
quaint conversational way, pouring forth his thoughts, 
observations, or facts witbont order or system, and with 
the greatest frankness and natvetd. His works certainly 
gave an admirable picture of the general court-life of 
the time, with its unblushing and undisguised profiigaiy. 
There is not an hmme illustre or a dame galante in all 
his gallery of portraits who is not stained with vice; end 
yet the whole is narrated with the most complete nneon- 
scionaness that there is anything objectionable in thrit 
eondnet. There does not appear to be any EngUrii trans- 
lation of Brantfime. 

BRASIDAS, one of the most famous of the Spartan 
leaders in the early part of the Peloponnesian War, first 
distingniriied himself by the relief of Sictbone, which was 
besieged by the Athenians (431' B.a) For. this service 
he was publicly commended at Sparta. Hi 429 he was 
sent to assist Cnemus, and appears to have taken part in 
the unsnccessful attack on ike Pirmeus. Two years later 
he accompanied the admiral Alddas to Corcym, bnt did 
not sncce^ in inducing his superior to make an attack on 
the diy. He was severely wounded in the nssanlt on 
Fylos (425), and lost his shield, which was picked np and 
carried in their triumph by the Athenians. When it was 
resolved by Sparta to carry the war into Thrace, Brasidas 
was selected as leader. He relieved hfegara in 424, and 
in the same year succeeded in passing throng Thessaly 
and in effecting a junction with Perdiccas of Macedon. 
He assisted Perdiccas to put down a revolted vassal, 
Arrhibmns, and then, in an extremely short time, partly 
by bu skilful policy, partly by the rapidity and boldness 
of his movements, succeeded in gaining possession of 
Acanthus, Stagira, Amphipolis, and Torone. In the 
spring of 423 a trace was agreed upon; but Brasidas 
inristed upon retaining Bcione, which had capitulated a day 
or two after the truce began; this was denied, however, 
by the Spartan general The revolt of Mende gave him 
another opportunity, and he smzed that town. Later in 
me s^e year he again accompanied Perdiccas against 
Arrhibmus, and mode a most skilful retreats He received no 
rairforcements from Sparta, where the leaders seemed jealous 
of his success, his conriliatoiy manners, and his deicterous 
poluy. The Athenians, on tlie other hand, sent out a 
new armament retook Mende, and repelled an assault on 
robase^ In 422 Cleon with the frwih Athenian troops 
I A swift sally, directed by the 

I ul geomnlship of the Spartan leader, was crowned with 
1 ?*® Athenians were routed, and Cleon slain, but . 
of 'ras mortally wounded. He was interred 

. P“Pob^ the inhabitants making him the fonnder.of 
hh J®®^^tuting yearly sacrifices and games to 

in ti» « .■®^®**‘^**'* ^ore also edebrated to bis honour 

ifrin in but pure Spartans being allowed to 

whesft is the only Spartan general 

riirid oKiniYv.v mental stiffness produced by the 

Be could 

his nersonpl iihe allies, and the charm of 

whi?hS®JT®J.®' Lacedmmon many a city 

"urea would not 1 .. ... . . 


<iMpg have joined the league. TUniy- 

uiaes gives him err-at . tiroip- — lipina 
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xinc, and as this alloj can be rolled ont hot it is much more 
cheaply and expeditionsly prepared than ordinary sheet 
brass. 

ITiVe Drainn^. — Brass vnre is consumed in enotmons 
quantities, first and chiefly for pin-making, nest for ^oe- 
rirets, then for bmsh-ma^g, for paper-makers’ irire rreb, 
ond many other purposes. Ihe metal for urire dratring is 
rofied into long strips of a suitable thickness and out into 
" strands " by means of slitting rolls. The stxand^ urhich 
are square in section, are drawn throng a succession of 
circular holes in a steel draw-plate, till the desdred degree of 
fineness is reached, and arc wound upon a rotating ^m or 
block. The wire has to be repeatedly annealed as it passes 
throngh the plates of ever-diminishing gauge. 

Stamping. — A. large number of useful articles, as wdl 
as many ornamental details, which were formerly produced 
by the process of casting; are now cheaply and expeditiontiy 
made staToping out of sheets of roUed brass. In. this 
way the ornamentation applied to the cheaper kinds of 
gasaliers, balance-wdghts, chain-links, dse., axe formed, and 
comicc-pole ornaments and curtain-rings made; and the 
process is also applied to the making of door and shatter 
knobs, finger plates, and lamp-homers, and to the striking 
up of many useful articles, such as hatins and other vessels. 
In the process of stamping, a die, in which the pattern 
to ho formed is sunk, is prepared by the ordinary process 
of die^ sinking, and securely fixed to a heavy iron block 
sunk into the ground. From each mdo of thi« block rise 
two ca.^t-iron guido pillars, which act as guides to the heavy 
liammurorram arranged loslide up and down between them. 
Into this hammer a “foroe," or exact counterpart of the 
sunk die, is fitted so that on the fall of the hammer the 
force exactly fits into the di& The work of the stamper 
in raising hjs hammer is mndi lightened by passing the 
lifting belt over a puUig- attached to a shaft moved by 
steam-power. By this arrangement the workman has only 
fi!® efficiently tight to create the friction 
^ necessary to raise the 

1 momentum against the dia In a compound of 
si^ch hardness and hnttlencss as brass it is neLisatr to 

strokes, annealing the iSetal 
heUjwu each separate blow. ThenmberrfloTraneci- 
i any pattern depends on the depth and 

convexity of the diu The or conniS^a 

^netS, while 

I ffie contains fiw deSs 

of the Scarh?m™« employed. A modification 

To a«ra„;"gSt? 

the "force” Lavinp sharpness of outline, and 

nndcrculUn« iSwe P 

weights. arc%lamp«i i'n W? 

and the nieces imnn.? t “ necessary more) parts 

Birmingham has wLted *5?" “®‘ • 

t * paientca an intremmiB 


tied up with wire at short intervals to keep the edges- 
together in the process of soldering; a- mixture of granu- 
lated brass and borax is filled into t^ seam, and the tube 
is passed dowly throngh a strong heat in the 
stove, which melts the granulated brass and so the 
edges. The wires are then cut away, and the superfluous 
solder filed off, the tube is pickled in sulphuric ari d, and 
again passed through the ste^ conductor, lii the case of 
tubes which teqmre great accuracy of internal gauge, a man- 
dril or solid lyiinder of steel is placed inside the tube before 
it is finally passed through the tool. The external pressure' 
causes the tube to fit closdy to its internal support^ and 
whib the outside takes the outline of sted 
the inside is made true to the shape of the Tubes 

of any given section are thus formed by the use of 
mandnls having the outline requited. Ornamental patterns 
ate impr^ed on plain tubes by fitting them on mandrils 
^ passing them throng a tool, wldch consists of a strong 
iron frame canyipg three or more' rollers so mounted that 
the open space between thmr external edges has the sec- 
tbnalfonn of the tube to beotmamented. On the avtarnri 
face of these rollers is sunk the design which is to he 
impressed on the tube, and as it is drawn throng them 
the powerful squeeze they give is suffident to Impress oma- 
menta of conriderable depth and bddness. Cased-tuhes or 
rods, that is, tabes or tods of iron cased in brass, were 
mvented in 1803 by Sir Sdward Thomason, who thus 
desenbed his invention "In watdiing the tarnation of 
drawing brass and copper tabes upon the mandril, I found 
jt required as much power to slide off the hollow tube- 
the mandril as was required to draw it on. Seasoning 
^m the adhesion of the brass tube to the steel mandril, 

1 round by experiment that the union of copper and iron 
or bt^ and iron could be firmly attached by pressure, and 
coz^ived that such au application would be useful for 
® copper bolts for shipping, solid brass rods for 
stair c^ete, solid brass to go round .the top of a room to^ 
suspend pukoie^ as curtain rods for drawing-rooms, and 
as baliwtrades for staircases." Wood is cased in brass by 
a similar process, md used for such purposes as biass- 
Mmce-polea Sohd or seamless brass tubes, whirif are in 
^y extensive demand for locomotive and other steam 
drawing down short thick cast 
^np« derired gauge and 

nhsKniT » in which this drawing is accom- 

menfal to the apparatus for imptessmg omar 

®’our sted roUeis 
sectional outline of the 
^ form to whidi 
the drawn, and through a series of such tools 

tion. passed, after annealing at each opera- 

F. Mmb ia isj, . mrihid of 

® J‘eated state, 

prise " dinning *«^V u operations in brass finishing com- 

and "lacquering,” iid in 
the by " tomrina” After 

arid, it is has been deaned by pickling in 

fatiniyi p a solafa'on^nf P*? ®“ earthenware jai oon- 

^ aquafortis (nitric add), ' For bright 

diaWy withdrait-n*f and the brass is imme- 

f # f£. from the hath, but for “ dead " dipping, 

m^e w £»Vp r a hftten, frosted appearance, the bath is 

hy nibbine wirt Burnishing is accomplished 

parts of dead ®teel tools, called bumisheis, the 

S wmk & to ^® toightMed. 

rinsed, and trater soured with a<^. 
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/-n. A TiT-nmm Tdnnards at the BCC of 65, Dcccmbcr 8, 1870. His life 
nndertakiugs, was bon» at Baertom, ^ labours are commemorated in a small volume published 

her 7, 1805. He was jhe son a Ijmd^p^e^,^^ S gir Arthur Helps in 1872. 

andent family, and recew^ m *^]StAUNSBERG, a town of Prussia, capital of a cirde in 

tionataCaiMterBdiool. the government of KSnigsberg, on the Passayp, between 

AttA nf aiTi:isjsn flfl ftOPlCDtlCC tO MT lA^rtODp fi 7 t ® t <«*A«n iw 4 ^a *l7rie/Asft TfnlP 


Se ^of Birteen as apprenti^ mil^ Somite mouth in the Prische Half, 

and on fte c^plehoo ©f and It is the seat of the Eoman Catholic bishop of Ermdand, 



SjS^elcqd^ the knowledge and practical experi- 
ence which were the necessary foundation of his great repnta- 

twn SsM ®wf^ ^“SriSn SSSSSidie^ There is also a school lor the caucanon or SMoojmasters. 
al^nAnr Jossph Locks, ho undcrtook the execution of a Brewing, tanning, and weaving are the most important 
^Srf Sfonmd Jimcaonaanmy. Soon after Mr toamW® of tie loira, wh* n)K> ^o» on « coitao 

ff«SiSdbiB»akt)..comiWiono£ttoIoDto omo»ntottnid«fflcOT,slnptin.to,M.ajnm a..™ 
jjo^y ouMUBiiw lu r ■fnr ismntt vt^sids. BraunabeTi* was fminded 


founded in 1564 hy the Cardinal Bishop Hosius, and in 
1818 raised to the rank of a faculty of theology, and the 
deaf and dumb asylum which was cstabliriacd in 1811. 
There is also a sdool for tbo education of sdioolmasten. 



on portions of several other lines in the north of England and atott^ to the Hanseatic League in 1284. After 
fed ia Scotland. In conjunction with his partner, Mr W. numerous vicissitudes it fell into the himds of the Poire m 

Mackenzie. Brassey undertook, in 1840, the construction 1520, and in 1626 it was captur^ by Gusta^ Adolphua 
. .1 ^ -1 e-* n.-:. 1.. -D....... Ar. T 'TliA RtpaiIab IrAnt nnKaPMSion till l 63 S. Ponulalion in 


of the railway from Paris to Bouen, of which Mr Loedee 
was engineer. Hie snbsecpiently carried out the extension 
of the same line. A few years later he was engaged with 
bis partner on five oriier Prench lines, and on his own 
account on the same number of lines in England, Wales, 
and Scotland “At this time!,” bbJB Tfie Bvilder, “the 
industrial army set in motion and controlled by Mr Brassey 
amounted to 75,000 men, and his weddy payments must 
have distribute^ as the price of labour, from £1S,000 to 
£20,000 every ^turday. The capital involved in three 
rarions contracts amounted to some £36,000,000 sterh’ng,” 


The Swedes kept possession till 1632. Population in 
1871, 10,471. 

BBAT, a seaport town and fashionable watering-place 
of Ir^nd, 12 miles S.S.1S. of Dublin on tbo railway to 
Wexford. Tt is situated on both sides of the Bircr Bmy, 
which separates the two counties of Wicklow and Dublin, 
the portion in ^e latter county being known as Little 
Bray. The town is neatly built, and bos a new parish 
church, a huge Boman Catholic chapel, an old castle, a 
ho^fal, a court-house, scvcml hotels, and Turkish batba 
An esplanade runs along the shore for about a mile. The 


But his energy end capaedfy were equal to still larger tasks. I harbour admits small vessels only, and the trade is of little 

He undertook in 1861 other works in B^gland and in 8cot* ' ”” “ * ’ ’ t- — i- 

land; and in the following year he engag^ in the constnie- 
Uon of railways in Holland, Prnssia, Spain, and Italy. One 
of his vastest undertakings was the Grand Trnnk Bailway 
d Canada, 1100 miles in length, with its astonirhing bridge 
over the Biver St Lawrence. Ih this work he was asso- 
ciated with Peto and Betts. In the following years divisions 
of his industrial army were found in almost every country 
in Europe, inlndia, in Australia, and in South America. It 


importance. There is a largo brew cuy, which has been in 
existence for a considerable time. In the 12ih centuiy 
Bray was bestowed by Strongbow on Walter dc Beddesfor^ 
who took the title of Baron of Bray, and built a castle in 
the town. It has since passed into tlic bands of various 
families. Its progress during the present century may be 
estimated by the gradual increase of the population— 1841, 
3185 ; 1861, 316G ; 1861, 5363 ; 1871, 6077. • 

BBAT, ^ Begikaui, architect, was the second son of 


m^tbe remembered that, besides actual railway works, be Sir.Bichard Bray, one of the privy’council of Homy TI. 
ongiwtfe wd t^ntamed a great nniuber of saboidinate Having been instrumental in the advancement of Henry 



, - , — profits were, 

of course, enormous, but prosperity did not intoxicate him • 
and when heavy losses came, as sometimes they did, be took 
them bravely and quietly. Among the greatest of his 
pecanaaiy disasteTs were those caused by the fall of the 
grret Barentin riaduct on the Bouen and Havre railwav. 
and by the failure of Peto and Betts. *' ^ 


wesltb. His taste and skill in arcdiitectnre are attested by 
those two exquisite structures, Henry VlL’s diapel at 
Westminster and St Geoige^s chnpcd at Windsor. He 
Erected the building of the former, cmd the finishing and 
decoration of the latter, to which, moreover, he was a 
liberal contributor. He £cd in 1603, and was interred in 


of thJwTn • Brasses was oie St Geoig^-rchaS: 

(IMe-irso), to ion. .t Murtm, 

by setting himself against the ) in Shronshire. and edn«ifA<t of. ACfov lonvinir the 


aucMAo I.AIO 44JAaiJU v**m*i»» 

Ho took a great interest in colonial missioDB, 

^ # ohmmII 


preventingalljustgrOTndsofdSffitJft&^r T *^ 1 ^ He took 

and generous to a rare d^ee, modest and siinrie in^a himself in raising sums for purchasing smafi 

taste and manners, he ^ rf iT^WaJ aJf lAranes for the u^ of m^onaries; and to promote 

lento in his cralling, and knew how to use it wiariv and for he pubh'shed his Bibliotheca ParoehialU, and 

nolfe ends Honoure came to him Apostolical Charity. He endeavoured to 

ac Legion of Honour was confenSTm him "SSw « fond for the extension of the Christian faith, 

^rtor Emmanuel he tecrived the cross of the Order of Sf among the American Indians, and it is to hia 

Maurice and St TAmma ■ uraer of ot exertiona that SAmsi'.n. xi.. 
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B E A 

TN presenting an account of this eztensire and important 

^ JL conntiy, the only American monarchy we sh:^ give, 
fint, a condensed view of its physical geography, meteor- 
ology, and natural products; steondly^ a brief historical 
sketch of the progressive discovery of its coasts and interior, 
of its gradual settlement, and of the auspices under whidi 
its social institutions have developed themselves; and 
thirdly, an account of its existing political and social 
condition. 

tuna- Brazil is bounded on the N. by Colombia or New 
Granada, Venezuela, aod the Goianas, British, French, and 
Dutch; on the £. ly the Atlantic; on the S. by the republics 
of Uruguay and the Argentine Confederation; and on the 
W. by Paraguay, Bolivia, Peru, and Ecuador. It extends 
from about 4° N. lat. to 33° 41' S. lat, and from 35° to 
70° W. long. Its greatest length is al^ut 2600 British 
miles, its greatest breadth about 2500; and it has a sea- 
board of about 4000 miles. 

The original line of demarcation between the Portuguese 
and Spanish possessions was fixed by two bulls of Pope 
Alexander YL, the one of the 2d, the other of the 3d of 
May 1493. G%e kings of Castile and Portugal afterwards 
concluded the treaty of Toriizillas, which was approved by 
the Pope in 1529. The reunion of the two crowns in 1580 
suspended all discussions about the boundaries. They, 
however, recommenced after the revolution and indepen- 
dence of Portugal The treafyof Utrechtin 1777 regulated 
many points, but the treaties always referred to rivers, 
monntains, and other positions passing through deserts, the 
names of which were not well establ^ed. For sometime 
past the Government of -Braril has taken great pains to 
establish amicably with the neighbouring states the ronndaiy 
lines of the empire. In 1851 these were established with 
the republic of Uruguay, in 1857 with the Argentine 
Bepnblic, in 1858 with Peru, in 1859 with Venezuela, in 
1867 with Bolivia, and in 1872 with Paraguay; the Ikes 
determined on have in some cases been already surveyed and 
marked out on the actual frontier, while at present mixed 
commissions from Braril and each neighbouring country 
are employed in tracing out the other lines agreed upon. 

'With 'Uruguay the tontier has been marked out uong a 
line passing from the coast in 33” 41' S. lat., through the 
southern portion of Lake Mirim and along the Biver 
JaguarSo, which faUs into it, to its most southerly source 
stream, thence by a line crossing the head of the Bio Negro 
to the dividiiig ridge called the Cuchilla Sta. Anna, and 
afterwards down the stream of the Cuarein or Qnaralifm to 
^ the Biver Uruguay. 

Hre Uruguay ]^ver, from the mouth of the Quarahim 
upwards to the confluence of the Pepiry on its right l«nk 
in 27° 10' laL divides Brazil from the Argentine Bepnblit^ 
the remainder of the mutual frontier of these countries 
being formed by the Pepiry to its source and the Sao 
Antonio from its rise to its union with the Y-Gnosd or 
Curi^ba, whiidi river marks the boundary to the PotanA 

Between Paraguay and Braril the frontier runs from the 
mouth of the T-GuasA up the Alto Parani to the great fall 
of GuayrA, called Sete Quedas by the Brarilians, and from 
that westward along the water-parting of the OozdOlera of 
MaracsgA, southwand of the l^n of the Igatimi,tu the 
heists of Amambahy, and along tiiese to the source of the 
Bio Apa-Estrella, following it down hence to the Paragnay. 

Vnth Bolivia the bonn£iry lies along the Bio Paraguay 
from the mouth of the Apa in 22°, upwards to 20° 11', where 
the Bahia Negra joins it; along the Bahia Negra, and 
thence in a line to the lake of CAceres, cutting through the 
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midst of this lagoon, and passing onward to Lakes Mandior^ 
Gaiba, and Uberaba, and from the last to the south end of 
the ridge called Cotixa Grande; from this in a direct line 
to Morro de Buenavista (Boavista), and to the sources of the 
Bio Verde ; along the middle of that stream to its month in 
the Guapore, and along that river and the Mamore to' the 
Ben^ where the Madeira begins in 10° 20' S.; a direct line 
thence to the source of the Yavari Biver (found by Chandless 
in 1867 to be a little south of 7° S. lat.), forms the limit of 
BtazQ with Northern Bolivia and Centrri Pern. The Yavari 
continues the boundary between Brazil and Peru down its 
channel to the confluence with the Amazon at Tabatinga, 
and the limits commission has been at work during 1874 
and 1875 in determining the position of this line. Farther 
on, the boundary of Brazil with Northern Peru has been 
described as a line passing northward from Tabatinga 
towards the month of the Bio Apaporis in the Biver Japura, 
the frontier with Peru terminating on this line where it 
intersects the Bio Patnmayo,and ^t with Ecuador begin- 
ning there. From the month of the Apaporis the con- 
tinuation of the limit with Columbia or New Granada to 
that with Veneznda follows a line drawn along the water- 
parting of the range called the Collina do Gnaicia or Sena 
Aracuara, which divides the streams flowing to the Gnainia, 
or Bio N^gro, above the Oasiquidre, from tiiose which join 
it below the anastomosis of that natural canal This line 
meets the Bio Negro abont 20 miles below the sepamtion 
of the Casiqni&re. From the Sierra Cncuhy, or PSo 
d’Azncar, on ‘the opposite or left bank of the Bio Negro, 
the limit continues eastward over the level ground to the 
middle of the natural canal called the MatnracA, which in 
times of flood unites the Cababoris tributary id the Bio 
Negro with the Baxtia, a sub-tributary of the Casiquidre 
channdL Hence the limit is drawn from the Matnracd to 
the hill of Cnpi, the first of the long range of Serras which 
divide tiie waters flowing to the Amazon from those tribu- 
tary to the Orinoco, and those passing through British, 
Dut(^ aud French Guiana to the Atlantic. This boundary 
follows the curves of the water-parting eastward along the 
Se,rr8S named Gnahy and Ucurnciro; northward on those of 
Tapirapecd and Fdrima; eastward again along the Merevaiy 
and Pacaraima heights ; southward between the rivers 
Tacntu and Bupununy, and again generally eastward along 
the Serras Acarahy and Tncnmuraque to the source cd 
the Biver Oyapok. This river, from its source to the 
Atlantic in 4° 22' N. lat., is the present eastward limit of 
French Guiana. Several islets in the Atlantic bdong to 
Brazil ; among them that of Fernando Noronha, 250 miles 
from Cape S. Boqne, hi g h , and having about 6 square miles 
of area, is important as a penal settlement of the empire. 

The immense territory comprised within the line just 
described and the Atlantic is upwards of 3,288,000 '^g- 
lish square wiOpb in are^ at not far short of the extent of 
Europe. 

The great river of the lowlands of Brazil, the Amazon. Riraa 
has been called the Mediterranean of South America, tmd 
is the largest stream'of the globe in every reflect, affording; 
with its great tribntaries, free navigation over not less than 
30,000 miles within Brazilian territory (see A3IAZ0 k). 

After the Amazon the Tocantins is the great river of the 
northern watershed of BraziL Bising in the Serra das 
Vertentes in Central Brazil, the Araguaya, its longer head 
stream, and the Tocantins flow nor&ward for 900 ^es; 
separated by the Cordillera Grande of Gojbz, and unite at 
abont 300 miles from their wide estnaiy, called the Ko 
Pard, formed between the island of Marajo and the main- 
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land. Midvray in its conise the Aiagjiaja forms the 
remarkable ishnd caDed the Hha or Santa A^. 

xrhich is encompassed by branAes of 
in length, and contains a central late of 80 m 

The Araguaya is navigably but the upper Tocantins is 
barred by falls, and there is a rapid at some distanM bdow 
^TiwV confluence round whiAaroad has been recently made 
to unite the navigable portions. r ^ 

The Tuiyassii, Maranhao, and Patanahyba ate the largest 
of the other rivers of the north-eastern stopa The last 
T.i.n.p,t flows for the greater part cd its course of TOO miles- 
through levd swampy lands, receiving many bibutaries from 
eastward, W few from the westj it is without obstruc- 
tions, and navigable for a ^reat di^nee. 

The Sao Francisco occupies a wide enclosed basin of the 
eastern highland. Idang in the Seira do Fi^inha^ and 
the Yertentes of ’Nrinas Geraes, it flows north and eastward 
in a course of 1800 miles. But for a few obstacles the 
greater part of the rivet would be navigable, since it has 
great vdnme. The chief baniei is in Falls of Paulo 
Afibnso, about 168 miles from tbe sea, where the river is 
contracted between rocks, and plunges in a series of cascades 
into a narrow rock-impeded channeL Immediatdy below 
this, however, it spreads out as a broad calm river, which 
is regularly navigated by steamers from the Porto das 
Firaimas to the sea. 

Among the riveia of the coast slope south of the S3o 
Ftandsco the chief are the Paragnas^ the largest stream 
.of the province of Bahia, olMtmcted by many falls ; the 
Bio de Contas or Jnsriap^ a considerable river in the 
south of the province^ also innavigable; tilieBdmonte or 
dequitinhonha from the ^h mountains of Minna Geiae% 
interrupted by many tajuds and cascades, and fnrminj r a 
series of ma^cent falls over the eastern edge of Gm 
^teau, in which it descends at least 300 feet j the Rio 
Doce or ChopoM in the province of Espiritu Santo, afford- 
ing a wnsiderahle lengfli of navigation, with pottaees at 
ita recta; and the Patabjha do Si^ flowing between tile 
berra ^ Manliqudra and the coast range of Bio de Janeiro. 


rSr TO J iPTa ^ ”®®“er8 from its month for 60 nules 

streams ace among tiie 
httie nve» of Btaril, every one of them is two or tiiree 
times the length of the 

sonthem watershed ate the Pirand 
has its rise in a broad basiiL 
j ^ 700 miles across sonthOT 
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forming the limit between ^ Braril in 
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miles in width; its channel is cratracfed flcst in pn»«iVg 
throngh a diagonal line of seven islands which stretches 
across it, and then between the walls of a rocly gorge only 
65 yards in breadth, into which the whole masa of water 
plunges with terrific fury, descending over a slope 
aWt 50% and for a perpendicnlar height of about 60 feet 
The roaring of the cataract may be heard for many leagues 
round. Bmow the fall, the river rashes down in a narrow 
bed with hi^h diff-like banks, only becoming less rapid and 
navigable with difficulty ns it leaves the Brazilian frontier 
at the confluence of ^ r-GuasiL This tribntaxy, also 
named the Cnrityba, has a westward course to the l^rand, 
from many heads in the inner side of the south coastrange^ 
and like all the tributaries of the Parand between it and 
the great fall, descends into the deep gorge of the main 
river by a fine watertall of 66 feet. 

The Biver Paraguay, the upper basin of which lies in a 
much lower r^on of the continent^ in the south-western in- 
terior of Brazil, is far superior to tbe Parand intellect of its 
navigable qualities, and in the grand natural outlet it affords 
to the soathward. Its sources are in several small lain* 
on the southern slope of the Serca das Yerteutei^ between 
13“ and 14“ S., immediately oppusate the head streams of 
the Tapajos, and it flows wence southward, fed by many 
lateral streams from the range. Its important ttibntaiytM 
Cuyalri, or Sao Louren 9 o, rises not far east of tire Paraguay, 
but does not join it untB both have passed abont 400 miles 
soutL The Taquaii, the Mondego, and the Apa, the houn- 
daiy river of Brazil and Paraguay, are important tribu- 
taries from the range which divides the basins of the 
Paraguay and Parand; and from the hiBs of eastern Bolivia 
the San Juan and Bahia ITiegra join the Paragoay on the 
right bank. Throughout its coarse the Paragiiay affords 
uniuterrapted navigation, and is regularly travel^ by huge 
Brazilian stemeis from the Bio de la Plata to Corumbt, 
in the province of Matto Grosso, a distance of ohont 
1000 miles in a direct line from Buenos Ayres. Thence 
smaller vessels cany on a regular traffic for 300 miles 
further, by the Sao Lourenqo tributary, to Ci^bd in the 
very heart of inner BraziL An immense tract of the low 
conntiy on each mde of the upper- Bsraguay, called the 
^rayes, between 17“ and 19“ lat., is subject to inundation 
in times of flood. 

Wbile the Amazon begins to rise in Febnuny or hlarch, 
and is at its bighest flood in June, tbe Parand is inegular 
in its rirings, but bas its greatest volume in December, and 
the Paraguay again, regnlarly swelUng and falling, is hipest 
in June; 

The soiface ofBrazil in respect to its elevation is divided S*if«s 
into the hiyher region of plateau^ ridges, and broad open 
valleys, occupying tbe whole of the country south of the 
imiaBel of C^pe S. Boque, and the vast lmdam.d fiain d 
roe Amazon, extending inland to the base of the Andes of 
Peru, Bquador, and Columbia, and rising again in Ac 
^treme north to the ranges which form the boundary with 
Yenezoels and Guiana. 

The snclens of tiie mountains and plateaus of south^^w®**’* 
Broad IS not centrally placed, but is formed Iqr the chains 
the Seira da Mantiqueira and Sena do Espinhaso**^ 
extend between 18“ and 33“ sonth lat, at a vaiyi^ 
wtance of from 100 to 200 miles from the south-east coast 
B ^ highest and most important mountains of 
iitazil, from whidi tiie other ranges and plateaus ra^ta 
ratarards north, westj and soutii; one of the snmmite of 
tne Sena da Mantiqueita is the Pico do Itatiaiossd, wb^ 

18 almost certainly fte culminating point of Brazil, but the 
elevatzoa of its peak has been very variously estimated and 

measured at from 6250 to 8900 and 10,300 feet Itacolunu, 
rile to'TO of Onto Preto, reaching about 6700 fe^ 
ana Itambe in the north of &e Sena do Eqanha{ 0 , 4300 
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feet, are the other high points of these ranges. The 
aonthem coastal range, or the Setia do hlar, begins 
immediately north of the Bay of Rio de Janeiro, trhere the 
OiSgos or Organ Mountains, vrith sharp pea^, rise to 
perhaps 7500 fee^ and follows the line of the shore south- 
ward at varying distances from it to near the 30th parallel 
^e line of the Sena do Espinha^ is prolonged northward 
hy another maritime chain or platean edge, more distant 
from the ocean, forming the eastern barrier of the great 
valley of the Rio Sao Francisco, and terminating where the 
river tarns eastward to reach the sea. 

A range of hi^ plateaus, probably from 3000 to 4000 
feet in general elevation, and named collectively the Serra 
■das Vertentes, or the range of the watersheds, bnt bearing 
■a mnltitnde of different names in its local sections and 
branches, extends westward from the Sena do Espinhago, 
nearly at ri^t angles to its direction, traversing the entire 
■coantry in carving lines inland for upwards of 2000 miles to 
where the plateaus of Brazil terminate on the great bend, 
and the cataracts, of the Rio Madeira. This very extensive 
range divides the waters flowing northward to the lower 
Amazon and to the Atlantic shores of the north-aast, from 
those tributary to the great basins of the Paraguay and 
Parand in the south. Its highest known portion is that 
■called the Montes Pyrenees, between the heads of the 
Tdcantins and Paranahyba in the province of Qojitz, one 
of the summits of which has been foimd to be perhaps 
3600 feet above the sea (H. R. Dos Genettes, 1868). 
Long branches ramify northnurd and southward from the 
Yerteutes j the principal of those trending northward is that 
whidi, leaving the main line of division at the Pyrenees, 
enryes round the basin of the SSo Francisco, terminating 
in many minor branches on the coast on each side of Cape 
S. Roque. ' A lateral branch from this divides the streams 
of the Tocantins and of the northern Paranahyba. Farther 
west the Cordillera Grande of Qojaz runs north from the 
Yerteutes, separating the Araguaya and Tocantins, and 
still more Inland minor ranges mark out the basins of the 
Xingu and Tapajos. A southward arm of the Yertentes, 
or rather a series of plateaus extending from it, divide the 
Paraguay from the Alto Parand, and run into Paraguay as 
the heights of Amambahy, which have an elevation of 
little over 2000 feet above the sea where they cross the 
firontier. These are the main lines of height, but over the 
whole of dte platean of Southern Brazil a great number of 
lesser ridges run out from these between each of the 
- tributary river basins. 

The extremely level character of the great northern 
lowlands may be judged of by this, that the banks of the 
Amazon where it enters Brad at Tabatinga, more than 
1500 miles in a direct line from the sea, are notmpre than 
250 feet above the ocean level, and a continuous navigation 
is afforded by its tributary the Rio Negro, the Casiquiar^ 
and the Orinoco, to the northern coast of the continent. 

The great constituent of all the mountain ranges of the 
southern highlands (ff Brad appears to be gneiss, varying 
from schistose to coarse-grained and porphyritic, or homo- 
geneous and granitic ; and though much of it if seen in a 
small specimen would be and has been described as granite^ 
the larger masses are always stratifled. These roeds are of 
great thickness in the province of Rio, and the Serra do 
Mar and Serra daMantiqueiraare wholly composed of them; 
not only does gniess form the great coast belt from Ma ieiihgo 
to the month of the Rio de la Plata, but it sends off aband 
into MBnas Geraes and Goyas^ where the Pyreneos range 
and a great part of the mountain region are composed of it. 
The same roA shows itself in the cataracts of the Tocantins, 
Xingn, Tapajos, and Madeira, as well as in the Patima Moun- 
tains north the Amazon ba^ showing that the h^lh land 
of Brad is probably everywhere underlaid by it. day^riates 


with auriferous veins occur in Minas Geraes and in the 
vicinity of Cu^bd in Matto Grosso, everywhere so meta- 
morphosed that all trace of fossils has been obliterated. 
True Carboniferous strata occur in Brazil, the coal basins 
lying just south of the tropic^ and being a coast-formation 
not known northward of Rio. Garboniferous rocks also 
occur on the Gnopore, a tributary of the Madeira on the 
Bolivian frontier. Red sandstones occupy a large area in 
the province of Ser^pe, underlying the Cetaceous forma- 
tion. The Jurassic roclra, which extend on the Andes from 
Chili to Peru, appear to be altogether wanting in BrazQ. 
Cretaceous rocks very probably underlie the great plain of 
the Amazon ; they do not appear on the coast son A of the 
Abrolhos roc^ in 18° S., but they occur at intervals north- 
ward, and have been examined on an affluent of the River 
Purus in the upper basin of the Amazon. These appear 
to have been d^osited at a period when the northern part 
of Brad was more depressed, while the southern mayMve 
been higher than it is now. Tertiary days and ferruginous 
sandstone, in horizontal and nndistnrbd beds, overUe the 
Cretaceous rocks nnconformably on the coast plains outside 
the plateaus and in the SSo Francisco valley; the hori- 
zontal deposits of the platean of Sao Paulo evidently belong 
to the same group. 

Surface “drift” deposits, ascribed with the greater 
amount of probabilify to the agency of glacial ice, though 
the hypothesis has been much disputed, occur as a great 
sheet of pebbles and overlying day, extending over an im- 
mense area of the empire, — over the whole of the provinces 
south of Rio, over Minas Geraes in the north-eastern coast 
provinces, and in tiie valley of the Amazon westward to 
the confines of Peru; and not only on the hills but over 
the lower “campos.” Deposits of immense boulders of 
trap and gneiss, evidenRy the moraines of former local 
gladers, were ^t described by Profe'ssor Agassu^ who 
found them at many points along the coast land 

True coral reefs occur at irregular intervals along the 
northern BrazOian coast from the Abrolhos islets, which 
rise on the submerged border of the continent frrom a less 
depth than 100 feet, as far as the diores of MaranhSo. 
They lie in patches at short distances from the coasts 
leaving navigable channels between them and the mainland. 

I'AnoAer class of reefs, also termed “redfes,” but of totally 
different origin, are the consolidated stone beaches, sndi as 
those seen at Porto Seguro, Bahia, and Pernambuco (where 
the reef forms the breakrrater of the harbour) ; these are 
of predsdy uniform character, and have been described by 
Professor Eartt as the consolidated cores of an ancient 
beadi which has been separated from the mainland by the 
encroacdunent of the sea. (Geology and Physic Geography 
of Brasil, by Ch. Fred. 'SaxVt, 1870.) The limestones of 


which have been made a special olgect of study by the 
Danish naturalist Lund. In some of these the remains of 
extinct animals of high antiquity have been found, sndi 
as those of the mastodon, glyptodon, mylodon, toxodon, and 
megatherium; and with these the stone implements and 
remains of man, so buried with the bones of the extinct 
fantift as to leave no doubt that man was contemporaneous 
with them. 

No volcanic appearances have been observed in BiaziL Wi^ 
'Warm springs occur in several provinces; those of Itapi 
curd in the province' of Bahia have temperatures rarying 
from 88° to 106° Fahr. and are saline; the hot springs of 
pure water in Santa Catharina range from 96°_to 113° Fahr., 
arid there are a great number of alkaline firings about &e 
district of Santa Cru^ in the province of Goye:^ ranging 
up to 119° in temperature. Near the village of Oaldas m 
lH'inpg Gletaes the hot wells are very voluminous, and their 
somewhat sulphurous waters have temperatures between 
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106° and 113° Fahr. These are at an elevation of about 
6000 feet above the sea. 

niEBALs. The metallic and mineral products whitdi occur in the 
raological formations above described are very various, 
iamonds. Diamonds were first discovered in the Serra do Espinha^o, 
in the viciniiy of Diamantina, about 300 miles north of 
Bio, in 1786. In this neighbourhood there are shales 
sandstones, and conglomerates; upon the sandstone there 
is or was a stratum m quartzite, still very distinct in many 
places, and among the sands created by the disintegiation 
of this rock, diamonds are found. Tms district is named 
the Chapada of Diamantina, a term applied to small elevated 
plateaus, usually consisting of horizontal dqiosits, and sepa- 
ra^ by deeply eroded valleys. The diamond-producing 
soil extends along the Serra do Espinhago as far as the 
northern borders of the province of Minas, along the valley 
of the upper Belmonte, and in the interior of the' province 
of Bahia, as well as in the mountains that lie south-west of 
the sources of the Sao Frandsco. Diamonds of smaller 
value have also been found in the province of Goyaz (on 
the Bio daro) ; in Matte Grosso, where the valley of the 
Paraguay about Cnyabi and Diamantino has diamonds in 
considerable abundance j in Farani, on the Bio Tibagy, a 
tributary of the Farandrl^ema; in ^o Pedro do Bio 
Grande do Sul; and in SSo Paulo -r-but the area of their 
distribution is far ftom being well ascertained. The dia- 
monds are generally obtained washing; an excavation 
IS made to reach the stratum called eatealhOf a gravel com* 
PM^ pnna^ly of quartz and fragments of dififeient rocks 
of tee nei^bonrhood, and mired with a leddidi day. The 
was^iB are seated either by a pond or rnifning stream, and 
a portion of tee gravd, being thrown into a large shallow 
wooden pan, IS inixed with water and stirred about in the 

SIh “d tee gravel and 

sand remain. Tins is now passed throng a sieve, which 

^aretes the I^gia^ item the smaUer; thepebblS 
are teen piteed ontj and the overaeor examining the sand 
^ily selects any dumonds that may be presOTfc Se 

diainonds are often of considerable sizu Bufhm mention 

one ftund m tee Chapada of Bahia weigwiTTe J “ rate 
which when cut mte a dropshaped brQliant nmvml 

puss^ extraordinary play and lustre. Emeralds,Spphire8 

rubies, topazes, beryls, tourmalines fbladr. Una. nr muni' 

export chiefly from tec 4nlm tee^«« • “5*^® ^ 

Vince of Bio Grande do Sul ^*T>g«ay> in tee pro- 

ia poAo, ot 

along tee banks of the Tubarao^ and the sea; and 
of fait qualitvare eznoaml ^ bituminous coal 

of Bio Grande do Sul* ti!!'?. *5^ “ province 

valley of tee JaeuarifaftL k » aitoated in the 

and in that of Uruguay) 

tributary of the Bio JacJabt near^S” “ 

^nce; and a third near pro- 

teo bant of the Jacuahy ^ Jeronymo, on 

province, mines have W ^^o^os Bates 
t^le, tee coal from which JusedlJ tl ® ®®«ll 

ply TO the Lagoa dos Fat^ 

■found m most of the p^'SL^ Bitumen is 

south c^t of tee provi^rf^^lf is worked near the 

“ in the provmce of Bio 


Grande do Norte, and in small quantity in Bio Grande 
do Sul, as weU as at Furquim and Coirego do Ouro in 
tee district of Minos Novas in Minas Geraes., Saltpetre Siitwtn 
occurs with salt over a large area of Minas Geiucs and 
Bahia, but is .also abundantly formed in tee fioore of the 
calcareous caves of tee Bio SSo Francisco valley from the 
eaty of Onto Preto downwards. Saline etBrny^TOnce is Salt 
observed at innumerable localities in the drier portions of 
the Brazilian plateau ; e£9orescences of nearly pure sul- 
phate of magnesia are also to bo found in the^ley of 
tee Bio das Yelhas in tbe Sito Francisco bnaip^ and in the 
province of Cearfi, where chloride of sodium also appeam 
Gold in Brazil is found in quartz veins traversing the old Goli 
motamorphic rocks, such as clay-elatc, mica-slate, or iron 
schist, in drift gravels and clays, and in alluvial sands and 
gravds derived from tec wear of these. Most gold is 
afiPorded by tbe clay-slates traversed by anriferons quartz 
lodes, by tee ruck called Itacolumitc (mctamoiphic rock of 
Lower Silurian age), and by certain iron ores known as 
Itabiiito and Jacutinga, tee latter described by Burton as 
a substanro comjsoscd of micaceous iron schist and friable 
quartz, mixed with specular iron oxide of manganese and 
fragments of talc. Over a very large area of the province 
of Minos Geraes, in tee virinity of Ouro Proto the 
country is auriferous, and here are teo richest gold ^nes 
of BrazO. The celebrated Morro Velho mine is situated - 
on tee western side of tee valley of the Bio das Vdhaa 
not far from Sabarfi, and was at first worked by native 
TOners, but afterwards with great success by a company. 

mmes ot Gongo Soco lie about 20 miles cast of Morro 
Yolho, on the opposite side of tho Yelhas, and were at one ' 
time very productive. Another company owns a tract of 
21 square miles, not far from tec Morro Yclho. Other 
mines have been worked in this neighbourhood at tee 
Mow de Sta Anno, at Maqninfi near it, and in tee Sena 
Of Uota Branca, 2 miles east of the village of Corr^o Scca 
Th^e mines with two exceptions have proved failures in 
working, after a period of success, and this notoriously 
rom bad management. The mines, however, are veiy far 
from being exhausted; indeed tee underground wealth of 
tee TOuntiy is as yet almost untouched. Much of the 
renuumng portion of tho province of Minas, and eroedally 

Francisco, is auriferous, la 
JNorthBTO Braza the only gold mine yet opened is teat of 
uxy-asro an the proTince of MamnhSo : but concessioffs 
or working gold have been granted by Government in 
many Darts of tee iiivnnnnnB nfi!..!.;. -n , t, \ 


TT Oi Joaoia, J'ernambuco, Jmratayba, 

S* PtoIo. In sonteem Braril 
fSn, Au ^Wava. Bio Pardo, Sta. Maria, and 

te^i*^’ “ j‘f® of Bio Grande do Sul; and at 

tee iiTj.ii.®®?®*^ Ipcalily a Brazilian company is carrying on 
nmin’n * ^ Muiug.^ Qold w^hings occur in olmost every 

in tbe district of Minas Novas, 
®etal is found in 
nuggets in a catee^ho of quartz pebbles, often 
“■ ““^omerate by iron oxida ITiey ore 
and ™ *^® ™^6st and most irregular way, 

eretive modem appliances might prove very remnn- 

Breril fa always alloyed ivith silver, and this Silwa 
are knoioS*'^®**! *“any of the galenic formations which 
coDDcr in o^fnost p^ry province, as well as with tee 
Si? ?i». Q«a*> do Bnl • At to WD.of 
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Cafapava, there are the richest copper mines of Braril, the 
mineral from which yields 60 per cent of pure metaL 

Manganese exists in abnndance in the vicinity of 
Nazareth, at the head of the estuary of the Jaguaripe, 
adjoining the bay of Bahia. Galena mines are in operation 
in many parts of the empire ; the chief are those of Iporanga, 
Sorocaba, Iguapd in the province of Siio Paulo, and these 
of the Bio Abaetd and Sete Loguas, the most productive of 
all, in the province of Minas. Lead mines also exist along 
the whole coast'll region from Santa Catharina to Maran- 
hSo, those of the hiU chain of Ibiapaha on the borders of 
Ceard and Fianhy being important 
Every part of Brazil contains iron, in ore or in other 
forms, and an almost unlimited quantity appears to exist in 
the mountains of Minas Geraes. At SSo Joao de Ipandma, 
in S. Paulo, there are heavy deposits of magnetic iron, 
which are mined and smelted almost on the spot ; and other 
seams of like character appear in the provinces of Alagua^ 
Ceara, Bio Grande do Norte, and Par^yba. Some of the 
Brazilian mines are quite free from pyrites. In 1810 a 
company of Swedish miners and founders settled at Ipa- 
nema, and erected two small refining furnaces. In 1817 
they produced nearly 4000 arrohas of iron, which was 
manufactured on the spot into horses’ shoes, nails, locks, 
and other articles. There is now a very considemble estab- 
lishment, at which moulding and refining is carried on, 
the woods of the neighbourhood furnishiug an abundant 
supply of charcoal. A railway is projected to unite the 
works with S. Paulo and its port. Not far from these 
mines there are extensive quarries of marble of valuable 
sorts. 

A country so extensive as Brazil, and so diversified in its 
surface, necessarily exhibits a considerable variety of ch'matc;. 

- The great northern lowland lying entirely within the tropics 
has great heat, and its year is divided between the simple 
wet and dry seasons. The elevation of the central and 
sonthem highland of Brazil introduces great variety in the 
seasons and climates of the intertropical portion of that 
region ; and towards the south beyond the tropic a tem- 
perate zone is reached in which four seasons' are marked, 
though not so 'distinctly as in central Europe. The whole 
wide plain of the Amazon basin has its rainy season from 
January or December till May or June, the remaining half 
of the yrar being dry, though intervals of fine weather may 
occur within the wet period, and of showers in the dry 
season. The fall daring the rainy months is excessive, 
raising the level of the great river full 40 feet^ and much 
thunder and hghtning always accompanies the heavy rain. 
This belt of single rainy and dry season appears to terminate 
about the line of the Biver Faranahyba, between the pro- 
vinces of Maranh&o and Piauhy; at the town of Mafanhuo 
&e annual fall has been found to be on an average 280 
inches. Inland, across the higher southern watershed of 
'the Amazon, from the interior of the provinces of MaranhSo 
and Fianhy, over Goyaz and northern Matto Grosso as far 
as the falls of the Madeira, the rainy seasons follow the 
passage of the sun towards and away from the southern 
tropic, and occur from October or November to March or 
April, with more or less marked intervals of drier weather. 

In lower MaranhSo showers also occur in October, and 
are called the ' Cashew rains.’ On the north-east coast 
slope, in the provinces of CeatA, Bio Grande do Norte, and 
northern Bahia, the rains appear to' be governed by the 
prevalence of the north-east winds from the Atlantic^ and 
occur from Marcdi or April to June, Jnly, or August The 
coastal region from southern Bahia to SSo Paulo and the 
SSo Erandsco valley have again a more or less Trmr V pd . 
double rainy season between October and April or May; 
the heaviest rains occur in the SSo Francisco valley from 
January to hlay, the highest freshets of the river being in 
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March; the coast rivers, such as the Bio Doce, rise first in 
December, and again to an almost equal swelling in March. 

At Pernambuco &e amount of the annual rainfall is up 
wards of 100 inches; at Bio de Janeiro it has decrees^ 
to 59 inches, and a gradual diminution of the quantity 
is observed from the Amazon southward. In SSo Paulo 
the rainy season is, in summer, from November tUl AprQ, 
the greatest quantity of rain falling in January. In Sta. 
Catharina the rains begin to be irregular, and from this to 
the southu'ard over Bio Grande do Sul the four seasons 
of the (emperate zone begin to be distinguishable. The 
whole country is, os a rule, abundantly watered, the only 
portion which may suffer from drought being that of the 
interior between the Sao Francisco and the Faranahyba, 
where extraordinary dryness has sometimes prevailed. 

In temperature the vast Amazon basin is remarkable for Tempen 
riie small seasonal variation of heat, accounted for by its 
eqnatorial position and immense surface of water and 
forest; within its limits the thermometer at its highest 
readings averages 90° and the lowest 75°. At Pard the 
register kept by Costa Azevedo between 1861 and 1867 gave 
a mean temperature of 80°, a maximum of 95°, and a 
minimum of 68°. Observations are very deficient for the 
greater portion of the empire. . About the Falls of the 
Madeira, Eeller estimates the mean annual temperature 
at 77°, with but small variation in the seasons. Li the 
latitude of Bio de Janeiro the summer or January tempera- 
ture near the sea-level has an average of about 75°, 
that of July descending to abont 65° ; and in the extreme 
southern provinces the corresponding figures may fall to 
70° and 50° Fahr. in summer and winter. But an immense 
variety of temperature and climatic condition are found on 
the central and southern table-lands and mountain ranges 
of Brazil, from the hot and humid air of the coast to the 
mountains where in winter it frequently snows, and where 
lakes may be covered with a coating of ice. In the high 
plains of Bio Grande and SSo Paulo the thermometer may 
also fall to below the freezing point. 

The prevalent winds of the greater portion of Brazil are Winds, 
the trade-winds from the east, which, gathering the vapours 
from the whole breadth of the equatorial Atlantic, give out 
their excessive moisture over the northern forest plains of 
the Amazon, reaching inland as far as the high wall of the ' 

Andes. The east winds are strongest in the Amazon vallqr 
from July till November, mitigating the heat of the dry 
season. On the maritime regions of central Brazil the 
north-east or south-east trades prevail according to season. 

In the far interior the general winds take a more north 
and south direction, blowing usually from the south when 
the sun is in the northern tropic and from the north 
during summer. Land and sea breezes are very constant 
.along the coasts. At the month of the Sao Francisco, for 
example, the morning is still and calm ; abont nine o’dock 
a breeze steals over the water, rippling its surface and 
gradually increasing to a stiff wind abont noon ; the breeze 
continues steadily till night-fall, when it again falls calm. 

With the exception of the marshy banks of some of the Henltb 
rivers and the lowlands and swamps, where intermittent 
fevers ore very prevalent, the country is generally healthy. 

On the sea-coast and inland in some of the maritime pro- 
vinces, epidemics of yellow fever and diolera morbus have 
been experienced since 1850. The mortality in the most 
populous towns of Brazil is not, however, above but rather 
below Aat of the large cities of Europe. 

The broadly-marked features given to the landscape ly Vegeta 
the vegetations of different characters in Brazil are distin- 
guished by several names. Mottos at heavy forests cover 
the immense northern lowland which is watered by exces- 
sive rains, and these occur also in belts of greater or less 
, width over the lower portions of the control and southern 

IV. — *9 
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re^on. Catviga is tbe general name applied to the lower 
growing and open woods of the dopes of the Bra silian 
highlnnd which lose their leaves in the diy season. These 
merge into t^ wide open plains or gentiy rounded lulls 
and ridges, covered with grass or scattered bushes, which 
are c^ed t^ Campos gtrats. The ^tematic homing 
over of these great grass lands, to allow the young crop to 
appear, has completdy destrc^ed in them all trees and 
shrubs which cannot bear the scorching, and so has 
wrought a great alteration in the flora of these xenons. 
The name Serfao, meaning originally the interior as 
distingnished from the maritime country, has come to be 
applied to dry, hilly, and stony districts of the campos only 
suited for pasture. To the agricultural coast bdt of the 
eastern provinces the name £etni mar is ^ven. 

£xcq>t on the loftiest mountain^ and on the wide 
sertaos, the vegetation of Brasil is luxuriant beyond 
description. In the mountain passes in the n^hbour 
hood of the sea-shore, the coiqoint effects of Tiagt and 
moisture produce a superfluity of vegetable life, which 
man’s utmost efforts cannot restrain. Trees split for 
l^ng in the nei^bourhood of Bio Janeiro send forth 
shooto and branches immediately, and this whether the 
position of the fragments be that in which they originally 
grew, or inverted. On the banks of the AmazoM the 
loftiest trees destroy each other by their proximity, and are 
bomd togethm by rich and mnltiform Manes. In the 
of Maia^ao, the roots, grasses, and other plants 
fflrtendmg frorn fte ^ores of pool^ weave themselves in 
time into a ^d of vegetable bridge, along 
P^engjr trea<^ unaware that he has left t£ firm earth, 
mitd jaTO of a cayman protrude through the herbage bS 

the seeds beS^o sSTSL^ 55“ 

mg the land into a ^^‘^^^““^•^’“^irt- 

floarish unmolested. LnmMl,' ^®y Me allowed to ! 
famUies of ^^s raUe 

principally of croto^ Everv law«^* Jan^ consists 

own appropriate form of 

character to its banks. Thf ® 

may be divided into three dtsLS???!.®/ S®, Amazon 

on the islands, (2) the we find 

at regular intervals by t^ stream^a m overflowed 

Jigb and dry. The bSf 

the chararter of the bark anJ consists in 


j - , Pmpondemnea nf i™ “““ “‘ercwined with 
elossy, fleshy leavi W foligge, 

and a Inxunant chatarter altematbly a teS 

® respect painful ^ t ^ ^ ev^ 

rl 1 ?** ‘®*'®®g®d natuSl ®®I»««ntatiS 

only on the iaands. whL®?’'®?„erow side bysidt 
plants are found in numbere thal^sT^ ®°“® ®*er 
2HT*A^®.°"*'“®f‘i‘ern^getoW ®^^«®“dedof the 
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flora of all the tributaries of the Amazon is similar to 
what we have described, until the traveller ascends above 
the falls, and finds himself in another region. The sonrces 
of the Maddia alone ofiTera partial exception, retaining s 


w — ^ inTriinrini. 

The vegetation of the southern campos (corresponding to 
j the North American prairies) is widely d^eient, On the 
< plains of the southern provinces we find scattered abont 
( strong tnfte of greyish-green and haiiy grasses s prihg^ ng 
from the red day. Mingled with these ate uume^ 
herbaceous flowers, of the most varied colours and plaiwnf 
forms. At intervals small groves of trees, sddom exceed- 
ing 20 feet in hdght, so distant that the individual foiin 
of each is easily recognized, with spreading fantastic 
and pale green leaves, break the monotony of the apgn p. 
SoBtaiy myrtle^ numerous varieties of pleasing ftuit^ 
and now and then a cactus, add to the variety. A. wmiiw 
vegetation, but with a richer variety of pbnt^ occuisin 
the ^amond district. On the western declivity of the Sena 
do Mar, and along the upper bunks of theRioSaoErandscoi 
exten^ a wooded “ catiuga ” country, of a character entiidj 
different from that whi^ is found in the valleys bdow. 
Malm, Evphorbiaeeoe, Mimoste, and the like, ate the 
prevailing types on the Bio Francisco; cactuses, pilms, 
abound on the Serra do Mar. In this latter 
district the ipecacuanha flourishes best. It is, however, in 
the Rowing steppes of Pernambuco that we find the cactus 
predominant. In the valley of the Paraguay the most 
stnkmg feature is presented by the wafer plants, which in 
one river are sufficiently strong to impede the navigation 
of a stream both deep and broad. 

The forests of Braril contain almost every qicdes of 
useful and ornamental wood. The cocoor-tcee is found in 
great quantities in the provinces on the sea-shorty and 
famishes one of the most important 'items of internal com- 
merce. A considerable surplus of cocoa is annnolly exported. 
One of &e most valuable sorts of timber is fumiriied by 
tire Kiripitanga or Brazil-wood {Ccesalpinia brastliensis), 
wmch yields a fine red dye. The wood itself is very ham 
and heavy, and takes a beautiful polisL It grew at one 
™ue in great abundance along the coast ; but being a 
wver^ent monopoly (thence called pao da rainho, 
^ueen s wood), it was cut down in a reckless manner, and 
IS now by no means so abundant as it once was. The other 
TOes most worthy of mention are the/aracandd or rosewood 
™®> trumpet-toee {Secropia peltata), the lauxd, the 
soa^tre^ the tapia or garMc pear-tre& and the whole 
am^ of palms. Of these the Camauba Palm {Gopemiaa ' 
which grows in the nortii-east coastal province is 
pernara the most useful tree of Brazil ; every part of it is 
» ®mi tile wax yidded by its leaves is now a 
ama^ble ai^cle of trade. Not least important is the 
**** ”“***"*“» caoutchouc tre^ which during the 
hipped every day, and furnishes "in considerable 
of f j 'flucli is poured into moulds j the export 
^ T Brazil averages a value of more than 

nsefni banana is one of the mort 

the r-Tiiof # trees that grow in Brazil, and its fruit ia 
tte c^ food of the native Indians. The fruits of Braza 
esceUent The best of these are the 


... WJIEMU JtlMJ DCSG OI GUesO 

the custard-apple, the guava, and 

ttevanous ^ds of melons and nuts. 

doM such vast extent as Brazil, embracing as it 

and *®°^P®*®tare and elevation, the value 1®^ 

be verv of ^ agricultu^ products cannot fail to 

farmed So small, however, is the number of 

bdievS f-lio?**** extent of the smI, that it is 

In some °“® ®®’^® “ 200 is under cultivation. 

Quaatitv ,®®PO‘?oBy those near the sea, the 

V grain raised is not sufficient to supply the 
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demand, and thus laige quantities of wheat are annually 
imported from the United States. The reason of this is 
that the soil under tillage is occupied in the production of 
articles for foreign markets. The chief products of Brazil 
ate coffee, sugar, cotton, manioc or cassava flour, tobacco, 
rice, maize, fruits, and spices. Of these by far the most 
important now is coffee, while sugar ranks nest in valu^ 
ITee, and cotton after sugar. The coffee plant, introduced from 
Arabia into the French colony of Cayenne in 1722, was 
soon after brought to Brazil; but it was not until 1810 
that Brazilian coffee came to be highly valued in the 
European markets. In that year, however, Dr Lecesne, a 
planter, espelled by the revolution from San Domingo, 
settled near Bio, and introduced the most improved 
methods of rearing the coffee-plant. So successful has the 
result of the new system been, that its cultivation now 
extends from the Amazon to Sao Faulo; and whereas in 
1818 the annual exports of coffee did not amount in value 
to £240,000, in 1873 the exports were worth nearly 
isar. £13,000,000. ' The cultiration of sugar has not increased 
nearly in the same proportion as that of coffee, and in 
recent years a disease of the cane has affected the cultiva- 
tion setiondy. It is produced in greatest quantity in the 
districts adjoining Bahia. The quantity of sugar exported 
in 1850 was 16,200 bale^ representing a value of about 
£1,700,000; in 1873 t^ value of the exports was 
tton. £3,120,000. Cotton is found to thrive best in the dry 
table-lands of the northern provinces, especially in hfaranhSo 
and Pernambuco. Its quality is considered excellent ; but 
the rude and expensive method of its culture and the high 
rates of carriage in these inland districts, operate very 
onfavonrably for this branch of traffic. The annual value 
of cotton exported is not much above £3,000,000. 'The 
!ier pro- Hoe curitibamt, and other varieties of the holly, which 
Eta- yields the yerba mat4, or Paraguay tea, are indigenous to 
the southern provinces of Bio Grande, Santa Cathaiina, 
and Paranh Some attempts have been made towards the 
cultivation of this product, but the greater part of the tea 
is rudely made from the tree in its wBd state in the woods. 
The amount aimnally exported to the Biver Plate averages 
between £300,000 to J^00,000 in value. Tobacco is 
chiefly cultivated in the provinces of Bahia, Minas, S. Paulo, 
and Pard, and in some localities of Bio de J aneiro. Though 
it is inferior in quality to that of the West Indies, it is 
exported to the value of between £700,000'and £800,000 
annually. The cultivation of cocoa, hitherto obtained fxom 
the valley of the Amazon and Tocantins, is increasing in 
the provinces of Bahia and CearA Bice grows in consider- 
able quantities^ and not being much used by the natives 
for food, a large surplus remaiiu for exportation. The 
cassava or manioc is extensively grown and forma the 
staple food of the lower dasses The root, which is the 
part of the plant used for this purpose, contains a deadly 
poison. It is easily e^^dled, however, by the action of 
fir^ and the residuum is ground into a wholesome and 
nutritions flour or farina Tapioca, which is extensively 
used in Europe, is a preparation of the starch from the 
root of the cassava. 

DULs. The varieties of animated life in Brazil are more numerous 

perhaps than in any other re^^on in the world. Of beasts 
of pr^, the most formidable are the jaguar or South 
American tiger, the ocelot, the tigercaf^ the puma, the 
guard or red wolf, and the'Brazilian fox or wild dog. Large 
herds of the peccary roam in the forests, in which also is 
to be found the tapir or anta, the largest South American 
mammal. The capivara, or water hog, abundant on the 
river banks, is the largest known rodent. Diverse spedes of 
deer inhabit the campos; representing the Edentata there 
are several species of armacBllos and ant-eaters, and the 
sloths ; and of the Marsnpialia, several species of opossum 
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occurring over the whole of Brazil. The varieties of the 
monkey tribe that abound in the forests appear to be almost 
infinite. The largest belong to the genus Stentor, including 
the guatibas or howling monkeys. The Simm jaedau has 
never been seen elsewhere. There are several varieties of 
bats, of which the Vesjurtilio feporrarwandthe K tipedrum 
are the largest. 17o less immense is the variety of birds^ 
from the aaira, an eagle far larger than our most powerful 
birds of prey, to the humming-bird, no larger than a bees. 

The rhea, a species of ostridi, is found in B razil. The Bra- 
zilian bi^ are celebrated for the beauty of their plumaga 
“ Bed, blue, and green parrots," says Malte-Brun, “ frequent 
the tops of trees. -The gallinaceous jaeGz, the hocms, and 
different kinds of pigeons, haunt the woods. The orioles 
resort to the orange groves; and their sentinels, stationed 
at a distance, announce with a screaming noise the ap- 
proach of man. C!hatteting manakins mislead the hunter; 
and the metallic tones of the uraponga resound throng 
the forest like the strokes of a hammer on an anvil, l^e 
toucan {Ramphtutos) is prized for its feathers, which are of 
a lemon and bright red colour, with transverse stripes 
reaching to the extremities of the wings. The different 
species of hnmming birds are more numerous in Brazil 
than in any other country of America. One sort is called 
by the people the Qnanthe engera or winged flower.” Snakes 
of every kmd abound in the marshy districts, some of which, 
sudi as the rattlesnake and the jararaca, are remarkably 
venomous; while others, such as the boas, attain an 
enormous size and strengtlL A vast number of troublesome 
insects infest the margins of all the great rivers. Of these 
the most formidable is the puim, which is so small as to be 
scarcely visible, and inflicts a most painful and even 
dangerous bite. The red ant is peculiarly destructive to 
vegetation, and whole districts are sometimes laid waste 
by its ravages. The spider here attains an enormous siz^ 
but is not so venomous as might be expected from its ap- 
pearance. The gayest butterflies flutter through the air, — 
the blue shining Menelans, the Adonis, the Nestor, and the 
Laertes. More than ten species of wild bees have been 
observed in the woods, and the greater number produce 
honey. The Cactus eoccinelli/er, and the insect peculiar to 
it, are found in the province of S. Faulo. Lizards and 
caymans abound. The quantify of turtle in the Amazon 
and its principal tributaries is almost incredible. The 
waters swarm with fish in thousands of species, many of 
which have not yet been described. Among the largest is 
the Fira ruetl, the principal food of large numbers of the 
people of Par& and Amazonas. Of domestic animals, the 
most important are the horse, the ojc, and the sheep. Yast 
numbers of horses, sprung from the original European 
stock, roam at large over the extensive plains of the 
southern provinces. They are generally found in droves of 
twenty or thirty. Oxen are also allowed to wander half 
wild. They are hunted down with the lasso in great 
numbers, and are valued chiefly on account of their hides, 
horns, and tallow, which are exported in immense quantities. 

The chief cattle-breeding districts of Brazil are the island 
of Marajo in Far&, Goyaz, Matto Grosso, Fiauhy, S. Faulo, 

Minas, Farand, and Bio Grande do Sffi. Sheqi do not 
thrive in Braril at all so well as the larger kinds of cattle. 

Brazil was discovered in 1499 by Vincent Yafiez Fingon, HrsioBi 
a companion of Columbus. He descried the land near 
Cape St Angnsting, and sailed along the coast as far as 
the Biver Ai^on, whence he proceeded to the mouth of 
the Orinoco. He made no settlement, but took posses- 
sion of the country in the name of the Spanish Govern- 
ment, and .carried home, as specimens of its natural 
productions, some drugs, gems, and Brazil-wood. Next 
year the Portuguese commander, Pedro Alvarez Cabral, 
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appoiated by his monarch to follow the cooise of Tasco de 
Gama in the Ihst, was dtiren by adverse winds so far 
from his track, that he reached the Brazilian coasts April 
24, and anchored in Porto Segnro (16° S. lak) on Good 
Friday. On Easter day an altor was erected, moss cele- 
brated in presence of the natives, the country declared on 
apanage of Portugal, and a stone crow erected in com- 
memoration of the event. Cabral despatched a small vessel 
to Lisbon to announce his discovery, and, without forming 
any settlemenl^ proceeded to India on the 3d of May. 
On the arrival of the news in Portugal, Emanuel invited 
Ameri^ Vespucci to enter his service, and despatched him 
with three vessels to explore the country. This navigator's 
first voyage was unsuccessfal i but in a second he discovered 
a safe port, the site of which is not accurately known, to 
which he gave the name of AU-Saints. He remained there 
five mont&, and maintained a friend^ interconrse with the 
natives. Some of the party travelled forty leagues into the 
interior. Vespucci erected a small fort, and leaving 
twelve men, with guns and provisions, to garrison it, 
embarked for Portugal, having loaded his two ships with 
Brazil-wood, monkeys, and parrots. 

The poor and barbarous tribes of Brazil, and their 
country, the mineral riches of which were not immediately 
discovered, offered but few attractions to a Gh>vernment into 
the coffers of which the wealth of India and Africa was 
fiowing, Vespucci’s settlement was n^leoted. For nearly 
thirty years the fcin^ of Portugal paid no further attention 
to their newly-acquired territory than what consisted in 
Mmbaht^ the attempts of the Spaniards to occupy ii^ and 
dispMing the private adventarers from France who sought 
Its shorw for the purposes of commerce. The colonization 
or Brazil was prosecuted, however, by subjects of the 
PorluguMe monarchy, who traded thither chiefly for Brazil- 
wooi The Government also sought to make criminals of 
some use to the atat^ by placing them in a situation where 
they MuU ^ little harm to society, and might help to 
uphold the dominion of their nation. 

“ Portuguese monarch 
to introduce an oiga^d government into his dominions 

7” 1 ^® adopted a plan which had 
been found to succeed wdl in Madeira and the Azores — 

hereditary captaincies, and 
fflmnting them to such persona as were willing to undertake 
.^th unlimited powers of jurisdiction, 
tea civil and criminal Each captaincy exten^d along 
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and here the other captaincies supplied themselves wills 
both. 

Fero Lopes de Sousa received the grant of a captaincy, 
and set sail from Portugal at the same time as his broths, 
the founder of S. Vincente. He chose to have his fifty 
leagues in two allotments. That to which he gave the 
name of S. Amaro adjoined 8. Vincente, the two towns 
being only three leases osander. The other division lay 
much nearer to the line between Faraiba and Pernambuco. 
He experienced considerable difficulty in founding this 
second colony, from the strennons opposition of a neigh- 
bouring tribi^ the Petiguares ; but at length he succeeded 
in clearing his lands of them j and not long afterwards he- 
perished by sbipwreck. 

Bio de Janeiro was not settled till a later period; and 
for a considerable time the nearest captaincy to S. Amaro, 
sailing along the coast northwards, was that of i&pirita 
Santo. It was founded by Vasco Fernandes Continho, 
who having acquired a large fortune in India, snnk it 'in 
this scheme of colonization. He carried with him no less 
then sixty fidalgos. They named their town by anticipation, 
Onr Lady of the Victoiy ; but it cost them some ha^ 
fighting with the Goagnazes to justify the title. 

Pedro de Campo Tourinho, a nobleman and excellbit 
navigator, received a grant of the a^oining captaincy of 
Porto Seguro. This, it will be remembered, is the spot 
where Cabral first took possession of Brazil The Tnpino- 
qnins at first offered some opposition ; but having made 
peace, they observed it faithfully, notwithstanding that the 
oppression of the Portuguese obliged them to forsake the 
county. Sugar-works were established, and" considenible 
quantities of the produce exported to ‘the mother countiy. 

Jorge do Figueiredo, JEserivam da Fatmda, was the first 
Jnatory of the captaincy of Hhdos, 140 miles 8. of Bahia. 
Hts office preventing him from taking possession in person, 
he deputed the task to Francisco Romciro, a C^tilian. 
The Tupmoquins, the most tractable of the Brazilian tribes, 
mode peace with the settlers, and the colony was founded 
without a straggle. 

The coast from tho Rio S. Francisco to Bahia was 
granted to Francisco Pereira Continho; the bay itself. 
Its creeks, was afterwards added to the grant. 
Whoa Coutiqho formed his establishment, where Villa 
ofha now 8ton&, ho found a noble Portuguese living 
m the neighbourhood who, having been shipwrecked, had, 
y means of his fire-arms, raised himself to the rank of chief 
He was sarrounded by a patriarchal 
rataWishment of wives and children; and to him most of 
the distinguished famiUos of Bahia still trace their lineage. 

entertained by the natives for Oaramurn (signi- 
Jri g man of fire) induced them to extend a hospitable 
Tn S® and for a time everything went 

nnnn» Coutinho had, however, learned in India to be an 
.^“P^eembaa were the fiercest and most 
£> the native tribes. The Portuguese were obliged 
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Olinda. The Cabetes, irho possessed the soil, were feice 
and pertinadous ; an^ assisted bytheErendi, who traded 
to that coast, Coelho had to gain by inches what was granted 
bim by leagues. The Portuguese managed, however, to 
beat off their enemies ; and, Imving entered into an alliance 
with the Tobayanes, followed up their success. 

Attempts were made about this time to establish two 
other captaincies, but without success. Pedro de Goes 
obtained a grant of the captaincy of Paraiba between those 
of S. Vincente and Espirito Santo ; but his means were too 
feeble to enable him to moke head against the aborigines, and 
the colony was broken up after a painful struggle of seven 
jears. Joao de Banos, the historian, obtained the captaincy 
of Maraidiuo. For the sake of increasing his capital, he 
divided his grant with Feman Alvares de Aadrada and Aires 
da Cunha. They projected a scheme of conquest and coloni- 
zation upon a large scale. Nine hundred men, of whom one 
hundred and thirteen were horsemen, embarked in ten ships 
under the command of Aires da Cunha. But the vessels were 
wrecked upon some shoals about one hundred leagues to 
the south of Maiunhao ; the few survivors, after suffering 
immense hardships, escaped to the nearest settlements, and 
the undertaking was abandoned. 

By these adventurers the whole line of Brazilian coast, 
from the mouth of Ih Plata to the month of the Amazon, 
had become studded at intervals with Portuguese settle- 
ments, in all of which law and justice were administered, 
however inadequately. It is worthy of observation, that 
Brazil was the ^t colony founded in America upon an agri- 
cultural principle, for until then the precious metals wore 
the exclusive attraction. Sufficient capital was attracted 
between the year 1531 (in which De Sousa founded the 
ffrst captainty) and the year 1548 to render these colonies 
an object of importance to the mother country. Their 
organization, however, in regard to their means of defence 
against both external aggression and internal violence, ^vas 
extremdy defective, ^eir territories were surrounded 
and partly occupied by large tribes of savages. Behind 
them the Spaniards, who had an establishment at Asuncion, 
had penetrated almost to the sources of the waters of 
Paraguay, aud had succeeded in establishing communica- 
tion with Peru. Orellana, on the other hand, setting out 
from Peru, had crossed the mountains and sailed'do^vn the 
Amazon. Nor had the Fren(di abandoned their hopes of 
-effecting an establishment on the coast. 

The obvious remedy for these evils was to concentrate 
the executive power, to render the petty chiefs amenable 
to one tribunal, and to confide the management of the 
-defensive force to one hand. In order to this tire powers 
-of the several captains were revoked, whilst their property 
in their grants was reserved to them. A governor-generd 
was appointed, with full powers, civil aud ctiminaL The 
judirial and financial functions in each province were vested 
~ L the Ouvidar, whose authority in the college of finance 
as second ordy to that of the govemor. Every colonist 
as enrolled either in the Milidaa or Ordenamaa. The 
irmer were obliged to serve beyond the boundaries of the 
evince, the latter only at home. The chief cities received 
unidpal constitutions, as in Portugal Thome de Sousa 
as the first person nominated to the important prat of 
>vemo;^eneral. He was instruct to bufld a strong city 
t Bahia and to establish there the seat of his government. 
1 pursuance of his commission>he arrived at Bahia in 
pril 1549, with a fieet of six vessd^ on board of which 
ere three hundred and twenty persons in the king’s pay, 
inr hundred convicts, and about three hundred frra 
donists. Care had been taken for the spiritual wants of 
le provinces by associating six Jesuits with the expe- 
ition. 

Old Cuamaru, who still survived, rendered the governor 
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essential service by gaming for his countrymen the good 
will of the natives. The new city was established where 
Bahia still standsr TVithin four months one hundred 
houses were built, aud surrounded by a mud wall. Sugar 
plantations w'ere laid out in the vicinity. During the four 
years of Sousa’s government there were sent out at 
different times supplies of 'all kind^ female orphans of 
noble families, who were given in marriage to the officers, 
and portioned from the royal estates, and orphan beys to 
be educated by the Jesuits. The capital rose rapi^y io 
importance and the captaincies learned to regard it as a 
common head and centre of wealth. Meanwhile the Jesuits 
undertook the moral and religions culture of the natives, and 
of the scaredy less savage colonists. Strong opposition was 
at first experienced from the gross ignorance of the Indians, 
and the depravity of the Portuguese, fostered by the licen- 
tious encouragement of some abandoned priests who had 
found their w*ay to Brazil Over these persons the Jesuits 
had no authority; and it was not until the arrival of the 
first bishop of Brazil in 1552, that anything like an efficient 
check was imposed upon them. Next year Sousa was sue. 
ceeded by Duarte da Costa, who brou^t with bim a 
reinforcement of Jesuits, at the head of whom was Luis de 
6mn, appointed, with Nobrega tire diief of the first mis- 
don, joint provincial of Brazil. 

Nobrega’s first oct was one which has exercised the 
most beneficial infinence over the social system of Brazil, 
namely, the establishment of a college on the then unre- 
claimed plains of Piratininga. It was named S. Paulo, and 
has been at once tiie source whence knowledge and civiliza- 
tion have been diffused through BrazO, and the nucleus of 
a colony of its manliest and hardiest citizens, which sent 
out suecessive swarms of hardy adventurers to people the 
interior. The good intentions of the Jesuits were in part 
frustrated by the opposition of Duarte the governor; and 
it was not until 1558, when Mem de 8a was sent out to 
supersede him, that their projects were allowed free scope. 

Bio de Janeiro was fimt occupied by French settlers. 
Nicholas Durand de Yillegagnon, a bold and sldlful 
seaman, having visited Bra^ saw at once the advantages 
whidi might accrue to his country from a settlement 
there. In order to secure the interest of Coligny, he 
gave out that his projected colony was intended to serve 
os a place of refuge for the persecuted Huguenots. Under 
tiie patronage of that admiral, he arrived at Bio de 
Janeiro in 1558 with a train of numerous and respectable 
colonists. As soon, however, as he thought his power 
secure, he tkrew off the mask, and began to harass and 
oppress tiie Huguenots ly every means he could devise. 
Many of them were forced ly his tyranny to return to 
France; and ten thousand Protestants, ready to embark 
for the new colony, were deterred by their representations. 
Yillegagnon, finding his force muck diim'nished in conse- 
quence of his treachery, sailed for France in quest of 
recruits; and durmg his absence the Portuguese governor, 
by order of bis court, attacked and dispersed the settle- 
ment. For some years the French kept up a kind of bush 
warfare ; but in 1567 the Portuguese succeeded in estab- 
lishing a settlement at Bio. ' 

Mem de Sa continued to hold the reins of government 
in Brazil upon terms of the best understanding with the 
clergy, and to the great advantage of the colonies, for 
fourteen years. On the ei^iiation of his power, which 
was nearly contemporary wi& that of his lif^ an attempt 
was made to divide Brazil into two governments; but 
this having failed, the territory was reunited in 1578, the 
year in which Diego Laurengo da Yeiga was appointed 
governor. At this time the colonies, although not yet 
independent of supplies from the mother country, were in 
a fionrishing condition ; but the usurpation of the crown 
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of Portugal Philip IL changed the aspect of afiairs. 
Btazil, believed to be inferior to the Spanish possessions 
in mines, vras consequently abandoned in comparative 
neglect for the period intervening betiveen 1578 and 1640, 
daring urhich it continued an apanage of Spain. 

No sooner had Brazil passed under the Spanish crown, 
than English adventurers directed their hostile enteiprises 
against its shores. In 1586 Witherington plundered 
Bahia ; in 1591 Cavendish burned S. 'Hncente ; in 1595 
Lancaster took Olinda. These exploits, however, were 
transient in their eiTects. In 1613 the French attempted 
to fonnd a permanent colony in the island of hJaiajd, 
where they succeeded in maintaining themselves till 1618. 
This attempt led to the erection of hbranhSo and Pori into 
a separate £stado. Bat it was on the part of the Batch, 
that the most sldlfnl and pertinacious efforts were made 
for securing a footing in Brazil ; and they alone of all the 
rivals of the Portogaese have left traces of their presence 
in the national spirit and institutions of BraztL 
The success at the Butch East India Company led to 
Ihe^ establishment of a simQar one for the TVest Indies, to 
which a monopoly of the trade to America and Africa was 
granted. This body despatched in 1624 a fleet against 
Bahia. The town yielded almost without a struggle. The 
fleet soon after sailed, a squadron being detached against 
Angola, with the intention of taking possession of that 
colony, in order to secure a supply of slaves The 
Portngnese, in the meanwhile, began to collect for the pur- 
pose of expelling the permanent inlmdei^ and Ae hearty 
co-operation of all the natives against the intadeis having 
^ obtained through the descendants of Caramam, the 
Dutch were obliged to capitulate in ilay 1625. The 
honours l^towed upon the Indian chiefs for their assist- 
Mce in (his nnr broke down in a great measniethe barrier 
between the two races; and there is at this day a greater 
admixture of their blood among the better classes in Bahia 
than IS to be found elsewhere in BrazU. 
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waters of the Paraguay to tiieir sonrees. They had ex- 
tended their limits southwards till they reached the Spanish 
settlements on La .Plata. They had xedneed to slaveiy 
numerous tribes of the natives. They were rich in mo ttl e, 
and had commenced the discovery of the mi ne s, TVhen 
therefore, the inhabitants of S. Paulo saw themsdves about 
to be transferred, as a dependency of Fortngal, from one 
master to another, they conceived the idea of erecting their 
country into an independent state. Their attemplfhow- 
ever, was frustrated by Amador Bueno, the person whom 
they liad selected for their hang. TPhen the people shouted 
''Long live King Amador,” he cried out « Long lire Joao 
If.,” and took refuge in a convent TTie multitude, left 
without a leader, acquiesced, and this important proiince 
was seemed to the house of Braganca. 

Bio and Santos, although both evinced a desire of inde- 
pendence, followed the example of the Panlistas. Ttgbjp ag 
capital of the Brazilian states, felt that its ascendeniy 
depended upon the nnbn with Portugal. The Government 
thus left in quiet possession of the rest of Brazil, had time 
to concentrate its attention upon the Butch conqneste 
Tie crown of Portugal was, however, much too weak to 
adopt energetic measures. The tyranny of the successor 
of Aassan, by alienating the min& of fte Portngnese and 
natives, drove them to revolt before any steps were faVfn 
m the mother country for the recoaquesb of its colonies. 
Jo3o Fernandes Pieyra, a native of Madeira, orgmized the 
insnr^on which broke out in 1645. This msunecHon 
gave birth to one of those wars in which a whole nation, 

i“5*?i® j resources, military organization, and 

atrlfnl iMdeis, is opposed to a handful of soldiers advan- 
tagMusly posted and well officered. But brute force is 
mable to contend with sdentific valour. TTreyia, who lad • 
the sense to see this, repaired to the court of Portugal, and 
tocovermg the w^ess and poverty of the executive, 
^grated Ae estab^ment of a company similar to that 
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marriages had taken place beween the Indians of the 
district and the colonists. A hardy and enterprising race 
of men had sprang from this mixture, vrho, first searching 
whether their new country were rich in metals, soon b^n 
adventurous raids into the interior, making excursions also 
against the remote Indian tribes with a view to obtaining 
slaves, and from the year 1629 onwards repeatedly attached 
the Indian reductions of the Jesuits in Paraguay, although 
both provinces were then nominally subject to the crown 
of Spain. Other bands penetrated into Minas and still 
farther north and westward, discovering mines there and in 
Goyaz and CuyabA. New colonies were thus formed round 
those districts in which gold had been found, and in the 
beginning of the 18th century five principal settlements in 
hCnas Geran had been elevated by royal charter to the : 
privileges of towns. In 1720 this district was separated | 
from Sao Paulo, to which it had previously been dependent, i 
As early as 1618 a code of laws for the regulation of the 
mining industry had been drawn up by Philip HL, the 
executive and judicial functions in the mining districts being 
vested in a proredor, and the fiscal in a treasurer, who re- 
ceived the royal fift^ and superintended the weighing of 
all the gold, rendering a yearly account of all discoveries 
and produce. For many years, however, these laws were 
little more than a dead letter. The same infatuated 
passion for mining speculation which had characterized 
the Spanish settlers in South America now began to actuate 
the Portuguese j labourers and capital were drained off to 
the mining districts, and Brazil, which had hitherto in 
great measure supplied Europe with sugar, sank before the 
competition of ^e English and FrenclL A new source 
^ of wealth was now opened up ; some adventurers from 
‘ Villa do Principe in Minas, going north to the Seiia Frio, 
made the discovery of diamonds about the year 1710, but 
it was not till 1730 that the discovery was for the first 
time announced to the Government, which immediately 
dedared them regalia. TTbile the population of Brazil 
continued to increase, the moral and intellectual culture 
of its inhabitants was left in great measure to chance; 
they grew up with those robust and healthy sentiments 
which are engendered the absence of false teachers, 
but with a repugnance to legal ordinances, and encouraged 
in their ascendency over the Indians to habits of violence 
and oppression. The Jesuits from the first moment of 
their landing in Brazil had constituted themselves the 
protectors of the natives, and though strenuously opposed 
by the colonists and ordinary clergy, had gathered the 
Tndiaru! together in many aldeas, over which officials of 
their order exercised spiritual and temporal authority. A 
more efficadousT stop, however, was put to the persecution of 
the Indians by the importation of large numbers of negroes 
from the Portuguese possessions in Africa, these being found 
more active and serviceable than the native tribes. 

The Portuguese Government^ rmder the administration 
of Carvalho, afterwards marquis of Pombal, attempted to 
extend to Braril the bold spirit of innovation whidr directed 
all his efforts. The proud minister had been resisted in 
his plans of reform at home 1^ the Jesuits, and, determin- 
ing to attack the power of the order, first deprived them of 
all temporal power in the state of Mnranha o and ParA 
These ordinances soon spread to the whole of Brazil, and 
a pretext being found in the suspidon of Jesuit inflnatifiA 
in some partial revolts of the Indian troops on the Bio 
Negro, the order was expelled from Brazil under dreum 
stances of great severity in 1760. The Brazilian Company 
founded by Yieyra, which so materially contributed to pre- 
serve its South American possessions to Portugal, had been 
abolished in 1721 by Joao Y.; but such an instrument 
bdng well suited to the bold spirit of Pombal, he established 
a chartered company again in 1755, to tr^e exdusively 
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with MaranhSo and Pari ; and in 1799, in spite of the 
remonstrance of the British Factory at Lisbon, formed 
another company for Paraiba and Pernambuco. Pombal’s 
arrangements extended also to the interior of the country, 
where he extinguished at once the now indefinite and 
oppressive claims of the original donatories of the cap- 
taincies, and strengthened and enforced the regulations of 
the mining districts. The policy of many of Fombal’s 
measures is more than questionable; but his admission 
of all races to equal rights in the eye of the law, his 
abolition of feudal privileges, and the firmer organization 
of the powers of the land which he introduced, power- 
fully co-operated towards the development of the capabilities 
of Brazil. Yet on the death of Ms king and patron in 
1777, when court intrigue forced him from his hi^ station, 
he who had done so much for his country’s institutions 
was reviled on all hands. 

The most important feature in the history of Brazil 
during the first thirty years following the retirement of 
Pomlm was the conspiracy of hlinas in 1789. The suc- 
cessful issue of the recent revolution of the English colonies 
in North America had filled the minds of some of the more 
educated youth of that province ; and in imitation, a pro- 
ject to throw off the Portuguese yoke was formed, — a 
cavalry officer, Silva Xavier, nicknamed Tira-dentes (tooth- 
drawer), being the chief conspirator. But the plot being 
discovered during their inactivity, the conspirators were 
banished to Africa, and Tira-dentes, the leader, was hanged. 
Thenceforward affairs went on pro^erously; the mining 
districts continued to be enlarged; the trading companies 
of the littoral provinces were abolished, but the impulse 
they had given to agriculture remained. 

Bemoved from all communication with the rest of the 
world except through the mother country, Brazil remained 
unaffected by the first years of the great revolutionary war 
in Europe. Indirectly, however, the iate of this isolated 
country was decided % the consequences of the French 
Bevolntion. Brazil is the only instance of a colony 
becoming the seat of the Government of its own mother 
country, and this was the work of Napoleon. When he 
resolved upon the invasion and conquest of Portugal, the 
Prince Begent, afterwards Dom Joao YX, having no means 
of resistance, decided to take refuge in Brazil. He 
created a regency in Lisbon, and departed for Brazil on 
the 29th November 1807, accompanied by the Queen 
Doniui Maria L, the royal family, all the great officers of 
state, a large part of the nobility, and numerous retainers. 
They arrived at Bahia on the 21st January 1808, and were 
received with enthusiasm. The regent was requested to 
establish there the seat of his government, but a more 
secure osylnm presented itsdf in Bio de Janeiro, where the 
royal fugitives arrived on the 7fh of March. Before leaving 
Bahia Don John took the first step to emancipate Brazil, 
opening its ports to fordgn commerce, and permitting 
t^ export ()f all Brazilian produce under any flag, the ■ 
royal monopolies of diamonds and Brazil-wood excepted. 
Once established in Bio de Janeiro, the government of the 
regent was directed to the creation of an administrative 
macihinery for the dominions that remained to him as th^ 
existed in Portugal. Besides the ministry which had come 
with the r^en^ the council of state, and the departments 
of the four ministries of hom^ finances, war, and marine 
then existing, there were created in the course of one year 
a supreme court of justice, a board of patronage and 
administration of the property of the church and military 
orders, an inferior court of appeal, the court of exchequer 
and royal treasury, the royal mint, bank of Brazil, royal 
printing-office, powder-mills on a large scale, and a supreme 
military court. The maintenance of the conrt, and the 
salaries of so large a number of high officials, entailed the 
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imposition of new taxes to meet these e^enses. 
withstanding this the expenses continued to augment, and 
the Government had rccouise to the rqirehensible measure 
of altering the money standard, and the whole monetary 
system was soon thrown into the greatest confusion, a state 

"L . m t a.f. j. 1 .^ nMiean 4 : 
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many of the r^alia, and was in the practice of advancing 
large sums to the slate, transactions which gave rue to 
extensive corruption, and terminated some years later in the 
breaking of the bank. 

Thus the Government of the prince regent be^n its 
career in the new world with dangerous errors in the 
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medium gave to the trade of Rip, added a new stimulus to { 
the industry of the whole nation. Numbers of English ; 
artisans and shipbuilders, Swedish iron-founders, German I 
engineers, and Erenchmanufactnreis sought fortunes in the 
new country, and diffused industry by their example. 

In the beginning of 1809, in retaliation of the occupa- 
tion of Portugal, an expeditioir was sent from Par4 to the 
French colony of Guiana, and after some fi ghting this part 
of Guiana was incorporated with BraaL This conquest was, 
however, of short duration; for, by the treaty of Vienna in 
1815, the colony was restored to France. Its occupation 
rautributed to the improvement of agriculture in Btaril ; 
it had been the policy of Portugal up to this time to 
separata the productions of its colonies, to reserve sugar 
for Bra^, and spices to the East Indies, and to prohibit the 
cultivation of these in the African possessions. Now, 
however, many plants were imported not only from Guiana 
but from India andAfri^ cultivated in the Royal Botanic 
G|arden, and thence distributed. The principle which 

dictated the conquest of French Guiana originated attempts 
to seize the Spanish colonies of Monte Video and Buenos 
Ajtm, Portugal being also at war with Spain. The chiefe 
of these colonies were invited to place them under the 
protection of the Portuguese crown, but these at first 
affecting loyalty to Spain declined the offer, then threw off 
toe mMk and declared themselves independent, and the 
^nish governor, Elio, was afterwards defeated by Artigas, 
the leader of the independents. ^ 

The inroa^ made on the frontiers of Bio Grande and 
V?;. ** ^ “» tate possession of 

from f T 

from Portnoi, together with a Brazilian corps ; and the 

Trithstanrdi^^nS 

SS to take refuge 

beyond the Bivcr Uruguay. Tlie Portneuese took nossS 
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ill administered, ne^igencc and disorder reined in all its 
departments. Nor was the discontent less in Portugal on 
account of its anomalous position. These causes and the 
fermentation of liberal principles produced by the Fr^ch 
Revolution ori^nated a consi^cy in Lisbon in 1817, which 
wa^ howevear, discovered in time to prevent its sticcess. A 
Btmilnr plot and rebellion took place in the province of 
Pernambuco, where the inhabitants of the important com- 
mercial dty of Recife were jealous of Rio vnd the sacrifices 
th^ were compelled to make for the support of the 
luxiirions court there. Another conspiracy to establitii a 
republican government was promptly smothered in BnTiia^ 
and the outbreak in Pernambuco was put dofra after a 
republic Imd been formed there for ninety days. . Still the 
progress of the republican spirit in Brazil caused Dorn JoSo 
to send to Portugal for bodies of pi(hed troops, whidi were 
stationed throughout the provinc^ capitals. In Portugal 
the popular, discontent produced the revolution of 1820, 
when lepresentative government was proclaimed— the 
Spanish constitution of 1812 being provisionally adopted. 
In Rio, the Portuguese troops with which the king had 
surrounded himsdf as a defence against the liberal q>irit of 
the Brazilians, took up arms on the 26th February 1821, to 
force him to accept the syutem proclaimed in FortngaL 
The prince Dorn Pedro, heir to the crown, who now for 
the first time took part in public affairs, actively exerted 
himsdf as a n^tiator between the king and the troops 
who were joined by bodies of the people. After attempting 
a compromise the king finally submitted, took the oath, 
and named a new ministry. The idea of free government 
filled the people with enthusiasm, and the principles of a 
representative legislature were freely adopted, the first care 
being for the Mection of deputies to the Cortes of Lisbon to 
take port in framing the new constitution. As the king 
could not abandon Portugal to itself he determined at first 
to send the prince thither as regent, but Dom Fedro had 
acquired such popularity by bis conduct in the revolution, 
and bad exhibited such a tbirst for glory, that the king 
feared to trust his adventurous spirit in Europe, and derided 
to go himselfi The Brazilian deputies on arriving in Lisbon 
expressed dissatisfaction with the Cortes for having begun . 
the framing of the constitution before tbeir arrival, for Brazil 
rould not be treated as a secondary part of the monarchy, 
^arp^ discussions and angry words passed between the 
Btazi^i and Fortuguese deputies, the news of which excited 
gre^ dfreontent in BrazQ. An insulting decree was passed 
m the Cort^ ordering the prince Dom Fedro to come to 
Europe, which filled the Btamlians with alarm; they foresaw 
tuBt rnthout a central authority the country would foR back 
to Its fomer colonial state subject to FortugaL The Pro- 
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Andradas, began a movement for independence by aridng 
e prince to disobey the Cortes and remain in Brazil, and 
e council of Bio de Janeiro followed with a similar repte^ 
^tation, to which the prince assented. The Portuguese 
ops of the espi^ at first assumed a coercive attitude hut 
ra toreed to give way before the ardour and military 
BrazBians, and submitted to embark for 
.^®se scenes were repeated in Pernambuco, 
tn after various conflicts, were obliged 

Urnroni.® ) in Bahia, however, as wdl as in 

the Portuguese prevailed. In Bio the 
tor independence continued. The two brothers 
cDunpil ®®. *^® *ninistry ; and the municipal 

PerDetnol*n^?”j *1“ prince regent the title of 

offto tliB ®^®“^®’^ Brazil. "With great activity he set 

?°^“>ent8and direct the revolution, 
the indenpi,^’ of September 1822, he proclaimed 

P dence of Brazil On his return to Rio de 
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Janeiro on the 12th of October henras prodaimed constitn* 
tional emperor with great enthusiasm. 

The Cortes at Lisbon chose Bahia as a centre for 
resisting the independency and large forces were sent 
thither. But the dly was vigoroudy besieged by the 
Brazilians land, and finally the Portuguese were 
obliged to ze-embark on the 2d of July 1823. A 
Brazilian squadron, under command of Lo^ Cochrane, 
attacked the Portuguese vessdy embarrassed nith troops, 
and took sereral of them. Taylor, another En glislimnn in 
Brazilian service, followed the vessels across the Atlantiy 
and even captured some of the ships in sight of the land of 
Portugal. The troops in Monte Video also embarked for 
Portugal, and the Banda Oriental remained a part of BrazU 
with the title of the Provinda Cisplatina. Before the end 
of 1823 the authority of the new emperor and the 
independence of Brazil were undisputed throughout the 
whole country. 

Bepublican movements now began to spread, to suppress 
which the authorities made use of the Portuguese remain- 
ing in the country; and the disposition of the emperor to 
consider these as his firmest supporters much infiuenced 
the course of his Government and his future destiny. 
The two Andradas,-who imagined they could govern the 
young emperor as a sovereign of their own creation, en- 
countered great opposition in the constitutional assembly, 
which had been opened in Bio in May 1823, to discuss 
the project of a new constitution. In July the emperor 
resolved to dismiss them and form a new ministry, bnt 
against tins the brothers raised a violent opposition. In 
November the emperor put an end to the angry debates 
which ensued in the assembly by dissolving it, exiling 
the Andmdas to Prance, and convoking a new assembly 
to deliberate on a proposed constitution more liberal thnn 
the former prcgect. The proclamation of a republic in 
the provinces of Pernambuco and Ceari, with the rebellion 
of tile Cisplatina province, favoured by Buenos Ayres 
and its ultimate loss to Brazil, were the result of the amp 
d^itat of November 1823. The Brazilians were universally 
discontented, — on one side fearing absolutism if they sup- 
ported the emperor, on the other anardiy if he felL Blnow- 
ing the danger of an undefined position, the emperor caused 
the councils to dispense with their deliberations, and adopt, 
as the constitution of the empire, the project framed by &e 
council of statcL Accordingly, on Ma^ 25, 1824, the 
emperor swore to the constitution with great solemnity 
and public rgoidngs. By this stroke of polity he saved 
hiinself and BratiL Negotiations were opened in London 
between the Brazilian and Portuguese plenipotentiaries 
treating for the recognition of the independence of Brazil ; 
and on the 25th of August 1825 a treaty was ni g nn d by 
which the Portuguese img, Dorn JoSo nm^ n pied the 
title of Emperor of Brazil, and immediatdy abdicated in 
favour of his son, acknowledging Bratil as an independent 
empire , bnt the treaty obliged Bratil to take upon herself 
the Portuguese deb^ amounting to nearly two Tnillinna 
sterling: 

The rebellion of the Banda Oriental was followed by a 
declaration of war with Buenos Ayres which had supported 
is and operations by sea and land were conducted against 
that republic in a feeble way. Meanwhile the well-deserved 
popularity of the emperor began to decline. He had given 
himself up to the influence of the Portuguese ; the most 
popular men who had worked for the independence were 
banished ; and a continual diange of ministry showed a 
disposition on the part of the sovereign to prosecute 
obstinately measures of which his advisers disapproved. 
Bis popularity was regained, however, to some e'g^pnt., 
when, on the death of his fother, he was unanimously 
acknowledged 'king of Portugal, and especially when 
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he abdicated that crown in favour of his daughter, Donna 
Maria; but his line of policy was not altered, and com- 
mercial treaties entered into with European states conceding 
them favours, whidi were popularly considered to be 
injurious to Brazilian trade, met with bitter censure. 

During the year 1827 the public debt was consolidated, 
and a department was created for the application of a 
sinking frmd. 

2%e year 1828 was a calamitous one for Brazil. It 
began with the defeat of the Brazilian army by the Argen- 
tine forces, and this entirely through the incapacily of the 
commander-in-chief ; and misundentandings, afterwards 
compensated by humbling mon^-payments on the part of 
Bra^ arose with tiie United States, France, and En^nd, 
on account of menkant vessds captured by the Brazilian 
squadron blockading Buenos Ayres. ‘Financial embarrass- 
ments increased to an alarming extent; the emperor was 
compelled by the British Government to make peace with 
Buenos Ayres and to renounce the Banda Orieni^ ; and to- 
fill the sum of disasters Don Miguel had treacherously 
usurped the crown of FortngaL It was under these 
rmlucl^ auspices that the elections of new deputies took 
place in 1829. As was erpected the result was the elec- 
tion everywhere of ultra-liberals opposed to the emperor, 
and in the succeeding year people everywhere exhibited 
their disaffection. During ^e session ai 1830 the cham- 
bers adopted a criminal tode in which punishment by 
death for political offences was abolished. It was openly 
suggested in the journals to reform the constitution by 
turning Brazil into independent federal provinces, governed 
by authorities popularly dected, as in the United States. 
Alarmed at length at the ground gained by this idea in 
the provinces, the emperor set off to Minas to stir up the 
former enthnsiBsm in his favour from recollections of the 
independence, bnt was coldly received. On his return to 
Bio in March 1831 scenes of disorder occurred, and great- 
agitation among the Liberal party. Imagining himself sure 
of a brilliant destiny in Europe if he lost his Brazilian 
crown, the emperor attempted to risk a decisive attack 
against the Liberals, and to form a new ministry composed 
of men favourable to absolutism. lUiis step caused excited 
public meetings in the capital, which were joined in by 
the troops, and deputations went to ask the emperor to- 
dismiss the unpopulu ministry. He replied by dimolving 
the ministry without naming another, and by abdicating 
tire crown in favour of the heir apparent, then only five- 
years of age. Dom Pedro immediately embarked in an 
English ship, leaving the new Emperor Dom Pedro IL 
and the princesses Jannaria, Ftancisca, and Paula. The 
subsequent career of this unfortunate prince belongs to tha 
history of Portugal 

A provisional and afterwards a permanent regency, com- 
posed of three members, was now formed in Brazil, but 
scenes of disorder succeeded, and discnssions and struggles 
between tiie republican party and the Government, and a- 
reactionary third party in favour of the restoration of Dom 
Pedro, occupied ^e succeeding years. In 1834 a reform 
which was wdl received consisted in the alteration of the- 
regency, from that of three members elected by the legiskr 
tive chambers, to one regent chosen by the whole of the 
electors in the same manner as the deputies; and the 
councils of the provinces were replaced by legislative 
provindal assemimes. YirtnaUy, this was a republican 
government like that of the United States, for no difference- 
existed in the mode of dection of the regent from that of a 
president. The ex-minister Feyod was diosen for fhis 
office. With the exception of ParA and Bio Grande^ the 
provinces were at peace, but tiiese were in open rebellion ; 
the former was reduced to obedience, bnt in the latter, 
though the imperid troops occupied the town, the country 
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was lavaged by its warlike inhaKtants. The was 

o^f conniving at this rebellion, and the opp^ 
XonTVhe Chamber of Deputies. becme bo.vio^ as to 
necessitate his resignation. Axmjo Li^ minister of fte 
home department, who strove to give his government ^ 
character^monaichical reaction aga^t Ae P?“aplffl 
of democracy, was chosen by a large majon^ m bis st^d. 
The f»T]iftriment of republican government had proved so 
discreditable, and had so wearied the country of cabals, 
that men hitherto known for their sympathy witt demo- 
cratic principles became more monarchical than the regent 
himself: and under this influence a movement to give the 
regency into the hands of the Princess Donna Januana, 
now in her 18th year, was set on foot. It was soon pen- 
ceived, however, that if the empire could bo governed by a 
princess of eighteen it could be managed bettor by the 
emperor himsSf, who was then fonrteen.. 

A bill was accordingly presented to legislature disperuong 
with the rge of the emperor and dedaring Ida majority, 
whidi after a noisy discussion was carried. The majority 
of the Emperor Dom Pedro XL was procQaimed on the 
23d July 1840. Several ministries, in which various parties 
predominated for a time, now governed the country till 
1848, during which period the rebellious province of Sio 
Grande was ^dfie^ more by negotiation than forae of 
arms. In 1848 hos^ties were roused with the British 
Government through the neglect shown by the Brarilians in 
putting in force a treaty for the abolition of the alave.trade, 
which had been concluded as far back as 1826; on the 
other hand the governor of Buenos Ayres, General Bosas, 
was endeavonring to stir up levolntion again in Bio 
Granda The appearance of ydlow fever in 1849, until 
then unknown in Bnudl, was attributed to the importation 
of slaves. Public opiruon dedared against the traffic; 
severe laws were passed against it, and were so firmly 
enforced that in 1853 not a single disembarkation took 
place, ^e ministry of the Tisconde de Oh'nda in 1849 
entered into alliances with the governors of Monte "Video, 
Paraguay, and the states of Entre Bios and Conientes, for 
the purpose of maintaining the integrity of the republics 
of Uruguay and Paraguay, which Bosas intended to re-unite 
to Buenos Ayres, and the troops of Bosas which bedeged 
Monte Video were forced to capitulate. Boseis then de- 
fied warformoUyagainstBrariL An army of Correntine, 
Uruguayan, and B^ian troops, imder General Utquiza, 
assisted by a Braalian naval squadron, advanced on Buenos 
Ayres, completdy routed the forces of Bosas, and crashed 
for ever the power of that dictator. Prom 1844 Brazil 
was free from intestine commotions, and had its 

activity. Public works and education were advanced, and 
uAm^*** ***** *** * of prosperity previously 

In 1853 the emperor of Brazil senta squadron of deven 
men-of-war and as many transports up the Parand to 
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rapidly followed up this outrage by an armed invasion of 
the provinces of Matto Grosso and Bio Grande in Braril, 
and that of Corrientes in the Argentine Bepublic. A 
tritde alliance of the invaded states with Uruguay ensued, 
and the tide of war was soon turned from being an offensive 
one on tbe part of Paraguay to a defenmve struggle within 
that republic agsdnst the superior number of the allies. So 
strong was the natural position of Paraguay, however, and 
so complete the sulgection of its inhabitants to the will of 
the dictator, that it was not until the year 1870, after the 
republic bad been completely drained^ of its manhood and 
resources, the long war was terminated ly the capture 

and death of Lopez with his last handful of men by the 
punning TtmKilinnB. From its duration and frequent 
battles and sieges this war involved an immense sai^ce 
of life to Brazil, ^e army in tbe Add having been con- 
stantly maintained at between 20,000 and 30^000 men, 
and the expenditure in maintaining it was very greats 
having been calculated atup^vards of fifty millions sterling. 
I^Tge defidts in the finam^ budgets of the state resulted, 
involving increased taxation and the contracting of loons 
from foreign countries. 

Notwitl^nding this the sources of pnblic wedth in 
'Rrawl were unaffected, and commerce continued steadily 
to increase. A grand social reform was effected in the law 
passed in September 1871, whidi enacted that from that 
date every child bom of slave parents should be free, and 
also deckited all the slaves bdonging to the state or to the im- 
perial household free from that time. The same law provided 
an emancipation fund, to be annually applied to the ransom 
of a certain number of slaves owned by private individuals. 
Since that time tbe emandpation of slaves has gone on 
rapidly, the work having been promoted laigely by 
the dave owners and by private phBanthropy. It is 
estimated that since the cessation of the importing of 
slaves in 1853, and espedally after the enactment of 1871, 
not less than a million of slaves have obtained their 
freedom; and the totd extinction of daveiy witbin the 
empire is not far distant. From the extremdy rapid pro- 
gress of this movement difficulties have been experienced 
in a considerable degree in procuring a suffident snpply of 
labour for the Brazilian plantations, but the generd ^ect 
of the law has been to give new directions to tbe employ- 
ment of capital, and the construction of railroads and 
tdqgrapbs, and the improvement of internal communicatioa 
ly roads and rivers have been largely promoted. Attention 
has also been stron^y directed towards tbe farther devdop- 
ment of the provinces by the increase of European imnd- 
Entmprises of all Irin^n have multiplied, and 
public instruction has reedved a vigorous impulse. 

The Emperor Dom Pedro IL and the empress, a sister 
of the king of Naples, are universally bdoved and 
rrapected for their intellectual and moral endowments, and 
MOT affectionate interest in the wdfare of their sutgects. 
Aincess Irobd, bom in July 1846, and her son bom in 
October 1875, are their only surviving offspring. 

Until, after the year 1872, when a complete census of P*> 
me mpire was b^nn, every estimate of tbe population of**® 
■“*?**■ based upon the official returns of 1817—18, 
andmese have consequently been mere approximations, 
considerably in the hands of different authors. 

^ ^ *®^®**®d to the whole number of people 

4, 396, 000, indoding an estimated number of 800,000 

vnnoAiiA™ *^® reckoned roundly at 

; and in 1860 at 8,000,000. 
me fdUowing table the results of the census of 1872 
nnMj as &r as these have yet been 

F the remaining fig^ores being made up ftom tii® 

tes formerly given for eadi of the provinces. The 
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table also contaios the area of each of the provinces, from 
planimetiic calculations made in Gotha in 1872, the offimal 
tetums on this subject being most obviously exaggerated, 
and claiming for the empire an area equal to that of Brazil 
with dl the surrounding republics on the north and west 
taken together. 
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The population of Brazil presents a number of distinct 
types as well as many varieties blended from these. The 
aboriginal Indians of the country have to a large extent 
become amalgamated witii the setUed population, especially 
in the eastern or maritime provinces; but in tbe 'vast 
forests and grass plains of ue interior they remain in 
a more or l^s completely savage condition. In general 
description the Indmns are of copper colour, of middle 
heigjht, thick-set, broad-chested, and muscular, with well* 
shaped limbs and small hands and feet. The hair is 
bla^ thiidr, and straight; the features broad, che^ 
bones not generally prominent, eyes black and sometimes 
oblique, like those of the Tatar races of Eastern Asia ; they 
are of apathetic and undemonstrative nature. Their tribes 
aud subdivisions, scattered over the enormous interior area, 
are countless; though these may vary somewhat in 
physical characteristics, in language, and customs, they 
belong apparently to one original stock, called by ethno- 
graphers, the Tupi-GuaranL Most of the semi-civilized 
Indians of Brazil, especially those of the eastern provinces, 
^eak the Lingoa-Geral, a language adapted the Jesuit 
missionaries from the original idiom of the Tupinambaras, 
one of the larger eastern tribes. The less civilized and 
savage Indians are termed collectivdy Gentios (heathens) 
bylhe BrariHans. The only tribe ^ the eastern coast- 
lands which has resisted dvihzation in some portion of its 
numbers is tiiat of the Botocudos, inhabiting tiie forests 
betrveen tiie Bio Doce and Bio Fardo, sunk in the lowest 
barbarism and fast disappearing. From the European — 
<diiefl.y Portuguese — immigrants, by mixture wi& the 
native Indians, are descended the Mamelucos, a variety 
which first made itself prominent in inland raids and con- 
quests in the southern provinces, espedally from the neigh- 
bourhood of SSo Paulo, whence they were named Faulistas. 
The negroes, introduce from Africa in immense numbers, 
constitute one of the largest dements of population. Prom 
thes^ hy intercourse 'with the white race, have s prnng 
the mulattoes, and the descendants 'of these, becoming pro- 
gresrivdy whiter. Brarilian creoles, who call them- 
selves Brazileiro^ descendants of these mixed races, prove 
little inferior in capacity, jdiysical strength, or intelligence 
to the pure race Portuguese. The rapidly progressing 


emancipation of the African slaves in Brazil has been 
referred to preidously. A strong desire pervades those of 
the slaves not born in Brazil, even thou^ they may have 
been made captives when mere infants, to return to Africa. 
Associations have been formed among them in many part^ 
both for the purchase of the freedorn of those still in 
bondage and for sending the freedmen back to their native 
country, a movement which has actually taken place to a 
considerable extent. A result of the emancipation and 
consequent deficiency of labour, diiefly felt in the neigh- 
bourhood of Bio and the provinces to the south of i1^ has 
been the deportation of large numbers of slaves from the 
northern to the more southerly provinces. , 

An increase in the population of Brazil being one of the Cnloi 
prime requisites for fte advancement of the country, the 
state encourages immigration by every possible means, 
and especially of late years, since the labour question 
began to be serious, has made great efforts to entice 
European colonists. For this end an ofSdal agenqr was 
established at Bio de Janeiro in 1864, to provide for the 
conveyance and landing of colonists and for forwarding 
these to the various loc^ties. The passage from whatever 
country to Brazil, and thence to the special colony inland, 
is also defrayed "by Government, and other advantages are 
held out. Notwithstanding the zeal with which the many 
schemes of state or private colonization in Brazil have been 
promoted, the results have been far from satisfactory ; as 
far as British, German, and Swiss experience goes these 
have been in many instances very disastrous ; and whatever 
seductive representation of advantages may be held out, 
any scheme for the introduction of north European 
colonists into Brazil cannot be too strongly deprecated. 

Not only is the climate and soil, except perhaps of the 
extreme southern province unsuit^ to the Anglo-Saxon 
race, but the abandonment of nationality and of language 
of customs and la'ws, and the obnoxious surroundings, 
prove fatal to success. 

The chief state colonies are at the following places. 
SaiUa Leopoldina, thirty-three miles distant from the capital 
of the province of E^iritu-Santo, having free access to 
it by the Sta. Maria Biver, — ^is chiefly a German, Swiss, 
and Dutch colony. Rio Novo is in the same province. 
Mueury, in the province of Minas Geraes, is also a German 
colony. Canarea in the province of S3o Paulo, 14 miles 
from the sea-coast and near the town of the same name, 
is mainly English. Astungay, 62 miles from the capital 
of the province of Farand, Itajahy, 29 miles from the 
port of the some name in the province of Sta. Catharina, 
and Blutnenau, also in that province on the nav^ble 
Biver Itajahy, are diiefly German. Sta. Maria de 
Sdledade, near SSo Leopoldo, in Bio Grande do Sul, 
is also a state colony. Several places long colonized 
have passed out of the colonial i^ime, and have been 
formed into mnnidpalities. Sudi are SSo LeoptMo in Bio 
Grande, Santa Isadid in the province of Sta. Catharina, 

Nova Frihurgo and Pdropolis in elevated districts of the 
Organ Mountains in Bio de Janeiro. 

Private and provincial colonies are rather nnmeroua 
Of these there are eight in Bio Grande do Sul, the chief 
being that of Sta Crvz’, Sta Catharina has two; Minas 
Geraes and Bahia, each one. Taken together the state, 
provincial, and private colonies embraced, in 1873, upwards 
of 40,000 people. Daring the past two years the unsettled 
condition and financial difficulties of &e La Plata states 
have thrown large numbers of foreign— chiefly Italian — 
settlera into destitution, and many hundreds of these have 
been induced, 1^ the offer of free passage and land, to seek 
a near home in BraziL 

The Brazilian monarchy derives from the ancient mon- 
archy of Portugal the principle of hereditaiy succession to 
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the crtnrn. The lavrs of eaccession are defined nith great 
distinctness in ^e constitntion, and are the same as in 
England. 

In Brazil there is no privileged aiistocnuy, bnt decent 
from the noble families of Portugal, length of time in the 
service of the country, or large fortune, gives a certain claim 
to the privileges of aristocracy readily admitted I7 the 
Brazilians. The emperor rewards services, according to 
their difficulty or importance, with the titles of marquis, 
count, baron, or knight (mo903 fidalgos). TiUes are not 
hereditary, bnt if a son prove himself worthy ojf his father, 
he inherits his title. TWe are ‘in the empire sis orders of 
chh-aliy; those of the Southern Cross, the order of Dorn 
Pedro Z, and of the Bose, created by the first emperor 
between 1822 and 1829 ; and those of Christ, St Benoit 
of Aviz, and St Thcodoric, adopted by Dom Pedro IZ The 
senate represents the only element of aristocracy recognized 
by the constitution, and the democratic dement prepondeiv 
otes, hut its action is modified by the complicated system 
of election. The constitution established font powers, — 
the moderating, the legislative, the executive, and the 
judicial 

The moderatmg power is vested exdnsivdy in the 
emperor as chief repMentative of the nation, that he 
may maintain the equilibrium and harmony of the other 
powers. Ho exercises this function with regard to the 
icgislatnre by being empowered to choose the senators, to 
convive or adjourn the general assembly, to dissolve the 
chamber of deputies, and to sanction the decrees of the 
Mscmbly; as regards the executive, by appointine or 
disusing at wfll the ministers of state; and ovtt the 
^dicial iwwer, by suspending the magistrates, pardoning 

“d granting amnes^ The 
pereon of the emperor is sacred, inviolable, and inesponsibla 

emni.!! 7®®^ for the affiuts of the 

assembly with the sanction 
of the emperor, and for the provincial afifaira in the pro- 
^1 n^Wes ^lli aoVnetta. of ^ 

Citizens, and even manumitted slavey bora in the empire 
^ servants, are debarred fremvotinn - 

of £180. The SlowanS‘ »“come 

tint of a deputy Eaeb t one-half more than 

When the iRonstli 

openmg and dose of thosLS’7^ assembly, os at the 
*-p^-«h, A-c.. the president of?b» ’ *^® ®“Peror's 

stnntors and deputies sit ntnmf P"^d«s, and the 
andpt«t«\\\)v way of bffl n-l « They sit apart ! 

and sn'peMd'them* tlier dnf” ®ako laws, interpret, 

b« tljo initiative in tox« in deputies 


deputies, daring the session ; of enforcing the xcsponsibiliiy 
of secretaries and councillors of state'; of convoking the 
assembly in case the emperor fail to do so within two 
months after the period fixed by law; and also of callino 
it together on the death of the emperor. 

The exeeuivw power is vested in the emperor, n««ri f!t o d 
by his ministers and secretaries of state, who .are responable 
for treason, corruption, abuse of power, aejs contrary to 
the liberty, seenri^, or prope^ of the citizens, and waste 
of. public properly. From this responsibility they nnnu p t 
escape npon the plea of orders from the emperor. The exe- 
entive functions are such as the convocation of Ae general 
ordinary assembly ; the nomination of l^ops, pi^ents • 
governors of provinces; commanders by sea and lond^ 
and ambassadors ; the formation of alliances, and all foreign 
negot^tions; the dedaration of peace and war; and the 
granting letters of natnialization. 

The ministers are seyei^ one for each of the departments of 
the empire and ecclesiastical affairs; justice; war; marine* 
finmees; foreign afeira; and agricnltnre, commero& and 
pubhc works. One of these is president or premier. To • 
these is superadded a council of state composed of twelve 
ordinary members, besides which it may have as many as 
twdve extraordinary members, all of them appointed for 
Me. The council is divided into sections corresponding to 
the seven minis^es, or sits in full meeting, presided over 
by the emperor. The prince or princess imperial, on attain- 
ing the age of eighteen, has a seat in this assembly. The 
Mimcil IS meidy consultative, and though its use is optional 
It 18 ^ways heard on any important public question or 
appeal to the crown. Tie provincial governments axe 
entrusted to a president in each, appointed by the exeentive 
power and ^ediatoly under its control : he is the supreme 
repi^entative of government in tie province sanctions the 
Isolations of the provindal assemblies, and appointe 
fanctioMiies. The provincial assemblies, elected 
nf ^ same citizens who elect memhera 

1 ? deal only with matters imme- 
dmtely relating to the private or local interests of the 
province 

town, and village, with the snrronnding 
m^rnbL T composed of nine or s^ 

anS^l±“‘i by the citizens who possess an 

all that Pnn * ^0®* This council is (diarged with 

nmtr 1 ’ j. ®®dc® extraordinary sessions, and every meeting 

exMditio^irf^h^ ^® necessary for the 

Sm? ^y>P08e fines to I certain 

thfrt-w » .®^®H enforce their decrees by a penalty of 

nnnualW dSw ™ a 
legislate Y^ch is snbmitted to the provincial 

^owance frnm^T,^* not suflSeient to defray expenses, an 
decrees am provincml treasury is granted. Their 
by them are anf^ and the penalties imposed 

eiactiTntr^.^®'®®'^ justices of peaca Their 

assemblv ° annulled by the provinciol legislative 


th^offic*”for^i;Z®*^ independent; the judges hold 
condemSJ L?®’ ^ ei^ptby a 

foranvabnae nf^^rt.®®'* ^^®y however, responsible 
a supreme comt .““W ^® anmnofoned before 

all proccedinss arf naimsteis. In criminal cases 

coses arMtra^ m toe indictment. In civil 

^thont appeal ^® appointed, .whose derisions are 
.«dtb(mtoH«T^“® oau be carried oh 

tried in vain. adatation that conriliatory means were 

aafety, a^*^^r(!^®5^*®®? toe inviolability of the liberty, 
y, ana property of Brazilian citizens, and of their ri*' 
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and political riglifa. Individual liberty is subject only to 
law, and in the same way liberty of thought and of the 
press are guaranteed. TSo one may be persecuted on acconnt 
of religions belief, and every kind of labour or industry is 
free which does not interfere with public wdl-being. No 
one can be arrested without written orders from lawful 
authority. 

For purposes of dection the empire is divided into 
districts, each of which elects a fixed number of deputies 
for the general and provincial assemblies. These are again 
divided into collies and parish assemblies. There are 
46 electoral district^ 408 colleges, and 1451 parish assem- 
blies. For administrative purposes the Brazilian territory is 
separated into 20 provinces, comprising 642 municipalities 
induding that of the capital; from various causes the 
number of municipalities is fluctuating. The ecdesiastical 
jurisdiction is exercised in 12 dioceses, one of which, that 
of Sao Sdvador, comprdiending the province of Bahia and 
Sergipe, is a metropoUtan archbishopric. The whole of the 
dioceses are divided into 1473 parishes and 28 curacies. 
The diocese of.Sao Salvador is the seat of a metropolitan 
court of appeal (Rda^ao), composed of judges of appeal 
(desembaryadores), who decide derical matters finally. The 
^ocese of Sab'Sebastiao comprises the municipality of Bio 
de Janeiro, its province, those of Espiritu Santo and Sto. 
Oatharina, and the eastern side of hlinas Geraes. The 
provinces of AlagSas, Pernambuco, Parahyba, and Bio 
Grande do Norte form the bishopric of Olinda; hlaranhSo 
and Pianhy the bishopric of the former name; Patd and 
Amazonas the diocese of Belem do Par4. The diocese of 
S3o Paulo includes that province, Parani, and southern 
Minas Geraes; that of Goyaz its province and western 
Minas; the remainder of hlinas forms the bishoprics of 
Marianna in the central, and of Diamantina in the northern 
part of the province. The diocese of Cuyabi consists of 
the province of Matto Grosso. The provinces of SSo Pedro 
do Bio Grande do Sul and of Ceari correspond to their 
respective bishoprics. 

The judicial mvision of the empire is into eleven districts, 
each having a court of appeal competent to try all questions 
affecting the judges and military commanders. From the 
sentences of these courts there is but one appeal to a 
supreme court of justice, the members of which are deno- 
minated ministers, and by the constitution are counsellors 
to the emperor: this highest court takes cognizance of 
offences or errors committed by its ministers, by the judges 
of appeal, or by archbishops or bishops in non-ecdesiastical 
matters. 

The districts of the Courts of Appeal are groups of pro- 
vinces as follows : — 

Paid and Amazonas nith the seat at Bdcm. 

MaianhSo and Pianhy 

Ceara and Rio Grande do Norte 

Pernambuco, Parahyba, and Alagoas 

Bahia and S^^pe 

Rio and Espiritu Simto 

8. Paulo and Parana 

Bio Grande do Sul and Sta. Catiiarhia 

hOuasGeraes 

Matto Grosso 

Gtyaz 

Causes which do not ascend above a certain value, deter- 
mined by law, are judged hyjuizes de direito within certain 
minor territorial limits, termed eomareeu, again divided 
into termos or boroughs, which may include one or more 
mmiicipalities, each of which has a municipal judge 

The dvillaws, originally the same with those of Portugal, 
have been greatly modified by a number of new ones A 
criminal code was organized in 1830 on the principles of 
Jeremy Bentham, and is considered very perfect and dear. 
ISie new form c& procedure and the new organization of 


justices, is embodied in a code decreed iii 1832. Finally, 
a new code of commerce, nearly copied from that of France 
was decreed in 1850. 

To carry on the war of the Independency and to crush 
a subsequent revolution in the northern provinces, the 
Government contracted two loans in 1824^, of the nominal 
amount of j£3,686,200; and on the recognition of its 
independence by Portugal in 1825, it undertook the Uabilily 
of a loan of £1,500,000. The war with Buenos Ayres, and 
the assistance rendered by Dom Pedro to the constitutional 
party of Portugal, led to two farther loans in 1829, of tire 
nominal amount of £769,200. Internal difficulties in 1839 
compelled the regenqy to contract another loan of the 
nominal amount of £41 1,200. The dissensions in Portugal 
caused a temporary suspension in the payment 'of the 
dividends on the Portuguese loan, and in 1842, £732,600 
stock were delivered to the Portuguese agents in settlement 
of this claim. The debt contracted and assumed by Brazil 
between 1823 and 1843, therefore, amounted to £7,099,200 
nomiiud ; and throughout all its difficulties and embarrass- 
ments the Imperial Government punctually and honourably 
provided for the dividends as thqy became due. 

By the renewal in 1844 of the sinking fund, the operation 
of which had been suspended since 1828, tire Portngnese 
and other loans were becoming gradually reduced. The 
long war with Paraguay from 1864 to 1870, however, very 
considerably augmented the public debt, costing the empire 
more than 460,000 contos of reis, or nearly £52,000,000. 
The public debt is now divided into the consolidate foreign 
and internal debts, and the floating debt. The foreign debt 
proceeds from loans n^otiated in the London Escdiange 
in 1865, 1871, and 1875 ; the internal debt from policies 
authorized in 1827, but mainly from a home loan of 1868. 
The floating debt consists of the small remaining portion 
of that contracted previously to 1827, of loans borrowed 
from various internal sources, of exchequer bills, and paper 
money. Under these heads the debt of the empire was 
officially stated on the 31st of March 1875 as follows : — 

External De1>t (at S per cent, interest), 177,160 : 222 contos. 

Internal „ „ 285,592 : 200 „ 

Eloatini; „ „ 201,980 : 978 „ 

Total Debt, 66^,739 : 395=£74,788,000. 

(177,160 : 222=177,166 contos, 222 milreis ; a conto or million of 
reis, gold=£112, 10s., or£l = 8'890 milr^ 1 milreis=2s. 8d. 
The nnaneial accounts are kept in paper reis, of depredated valny 
in proportion vorjring from 194 to 214 reis paper to 100 reis ^d.) 

For a few ^eais previously to tire dedamtion of the emperors 
majori^, the unpenal expenditure had not been laigdy in excess of 
the revenue, and in 1886^7, the deficit only amounted to £58,600; 
but in 1840-41, the year of the emperors mejoii^, it rose to 
£408,000, and in con^nence of a revolution in Rio Kande do Sul 
it went on increasing till in 1845 it had readied nearly treble that sum. 
But before 1850 the defidency hod not only been made good, but a 
large surplus b«an to accumulate, which remained at about an oimual 
sum of £400,000 after 1858. On the outbreak of the war in 1864, 
increased taxation was necessary to enable the exchequer to meet 
the extraordinary er^ense^ but on the dose of tiie ministerial 
accounts for 1870-71, a snruns of upwards of £900,000 remained. 
In amount the revenues of the emrnre have progressivdy ascended 
from £1,880,000 in 1887 to upwards of £6,000,000. 

The finauc^ account of tiie year 1872-78, presented to the Cham- 
bers in May 1875, was as foUows : — 


Seeenve. 

Customs £3,890,800 

Taxes on Ship^g 32,000 

Export Duties 1,087,700 

Rouways 890,900 

Posts 47,700 

Tdurapbs 7,700 

Stamps 227,000 

Inland Ibxes 768,000 

Extraordinary recdpts brad^ issue of paper 
money, and deposits 281,800 


Carryforward... £6,221,600 


i s. Luiz do 
MaranhSo. 
Portaleza. 
Recife. 

S. Salvador. 
Rio de Janeiro. 
S. Paulo. • 
Porto Alegre. 
Onro Preto. 
Cuyaba. 

Goyaz. 
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Bron{^tli»r»^ 

Fmd for emanapatios of stores bo,xuu 

TWof state 

Municipal iBOcipto 

Total (188,196 ; 180 centos) ^,778,800 

Ex^pa^Mtxtn. 

Home Department 

llnrine..*,,,. 1.006.600 

■War 1,858.800 

linances 8,876.000 

Commerce 1.426.000 

Total (131,874 : 462 contos) £8,865,800 

In tile Budget for 1876-77 the reeeipts are estimated at 
■107,188 : 070 contos or £6,026,300 ; the expenditure at 106,878 : 9U 
costas or £6,927,600. 

There ore tvronly'tiitee custom honaea, the amount of duties cel> 
leoted being lamest iu tint of the cartel, next is order those of 
Femamhttco, Bula,.aud Para. 

The effective strength of the nxmy end navy is every 
year fixed by the general legislative assembly, upon the 
data famished by the ministers of the two deportments. 
The army was orinnolly organised on tiie principle 
established by hfanmal Buford when in the service of 
Portttg^L It is principally from the northem provinces 
tiiat the infantry is nmdted, and from the southern that 
the best cavalry is obtained. A board, presided over Iry 
BL B. H. the Comte dThi, matshol of the army, is charged 
with the reformation of milttaty legislatioii, and has been 
in session for some years. The artnal smy is thus com- 
posed, on a peace f<iotiBg'i — 

e. Special corps, staff engineers and aanitaiy cotpa 437 

0. Iniontiy, 21 battaliona 9 ,g 84 

ft Orraliy, 6 regiments and 2 battalions a484 

rf. A^Uerr, 8 regiments «nd 4 hatteties, vriti 1 )' 

oattauon of engtesm v 

e. A division stationed in Psn^guqr, of vuiona anna 1,894 

17,949 

On a war footing the army is raised to 32,000 i n«T i. 

Besides the ngukr army there is a national guard, which 
was (^uiaed in 1831, and comprised neaity 750,000 men 
m the latest returns, in caraJiy, artillery, infentry, and 
rwerve, force has been disbanded for the present, to 
on the completion of the census begun in 

The police service of the empire is parfonaed by dtv 
under militaiy organization, under the provincial 

Pernambuco^ Bahia, 
Bio Graude do Snl, and Matto Grosso possess militor 
arsenals, recently remganised. Militair colonies for ^ 

the and al«o fw protection d 

^ outsldrte of the empir^ 

institated in 1855, 

ncarBiiinmS^^*®**"’*®' laboratory was established 

school of Rio. and for ^ 

duccd tbepnctico of sendinirtb^mrt'*^^ Qov^ment intro- 

* Asasnied to be at 200 paper for 100 gold. 
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In 1875 the naval force was thus constituted : — 

а. 'SUamfWSt ^ — Knmbor Onus 

Armour-plated ships 19 78 

h^iigate... 1 12 

(lomttos 8 61 

Gun-boats 28 47 

Transports 7 

б . Sailing-vestda— 

Corvette 1 22 

Sloops and smaller vesB^ 2 16 

61 280 

These vessels were manned by 4136 seamen, indndxng 
gunners and marines. One annonred vessel and font 
corvettes were on tire stocks in 1875. 

The Boman Catholic is the established religion of the 
empire. AH other forms of worship are tolerat^, but may 
only be pr^tised privatdy. Dissenters etyqy all politicd 
and civil rights, with the sole exception of being elec^ 
into tbe chamber of deputies. l%e pecnliatity of the 
ecclesiastical organization of tire BraziW chnrdr is, that 
the de^ do not receive the tithes. As a conquest of , 
the military and religious order of Christy all the (marches 
of Brazil belonged from the beginning to that ord», whose 
gmnd-master appmnted the l»i^op^ and snbmitt^ them 
directiy to the approbation of the Pope. The aiAer bemme 
so powerful that tbe king obtained toe nnion of toe grand- 
mastership to toe crown, and so disposed of sill toe hvings 
and other benefices of the order, and paid from bis treasury 
the salaries of the clergy, receiving toe titoes from toe 
people as a dvil tax. The tithes were afterwards abolished 
as oppressive, ^ This organization is etiU recognized by tbe 
Holy See, and in the capacity of gmnd-moster of toe order 
of dhmt^ the emfierar appoints all the bisliopB and other 
ecclesiastical functionaties. There are convents of Pcancss- 
caM, Carmdites, and Benedictines. These are vesyrito, 
end ^nmlly very learned men, who are usefully employed 
in teaching the sciences. They pay double annual taxes 
as a compensation to the treasury for not payipg taxes upon 
tracers oi property, as toeirs is not transferable 

Primary and public schools, supported by the state 
throi^ the provincial and muoicipal liig^atuxes, for 
gretnitow instruction, have been established tbrongbont 
the mpire, under toe general control of tlie ministry of 
the mtenor. In some of the provinces instmction has 
Men nmde obligatoiy. Besides these, in whicfii toe teach- 
jngrs hmited to moral and religious instruction, rending 
ana wntinm toe eluents of grammar and antlunetu^ there 
ja a_ second or high^ order of schools in most of toe 
pro^ces, either public or private, in which such snbjects 

B dements of history and geography, espedally tiiat 

Brazil, the pnnciples of the physical sciences, elementary 
$^^‘28* Portuguese, Premh, and English are 
College of the caph^ 
twenty-two professors, and provides a course of study 
or seven y^, at the termination of which a degree of 
• 8dn?^ ®*roh diocese has a seminary for 
that nfs *“*^®tion, and these, with the exception (rf 
f "! "8 subsidized by Qovern- 

denartn,^^ training is under the care <rf the war 

® preparatory and r^menbd 
a^demiM in tbT capital 
is PTTtabTfnTin^^^n ^ practical school of gunn'ery 

eleven professors also educates in toe 

An imTiPwni* science and engineering, 

to the cnn^i 88|*^°8°>ieal observatory has been appended 
«>8 instmctSu of obserS, and 
mena. ^ edronomical and meteorological pbcno* 

The naval ^ ®l»ervatoiy in Pemambnco. 
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sdiooL A ptactical school of artilleiy is attached, and 
naval constraction is taught in some of tiie higher national 
schools ; bnt students are also sent to the best European 
navy yuds. There are two faculties of medicine, one at 
Bio de Janeiro, and another at Bahia, each, having n 
curricnlnm of six years, and conferring degrees. The 
faculties of law are seated at SSo Fanlo and Becife in 
Femambuco. An institute of commercial instruction is 
presided over by a 'Government commissioner in Bio. 
Other remarkable institutions are those for the education 
of the blind in Bio, and a deaf and dumb institute. An 
academy of fine aits is established, with schools, in Bio, 
os well as a conservatorium of music. A national museum 
of natural histoiy was created in Bio in 1817. and is the 
most important of South America. Others of like character 
have been founded in Ford, in Ouro Freto, dud in Ceaid. 
The national public libraty in Bio is the most important 
establishment of its ]dnd,haviugmore than 10Q*000 volumes 
on all subjects. Extensive libraries are also aaacbed to 
all the colleges and academies; and popular libraries have 
been created in each of the provincial capitals. 

The press is represented by six daily new^apera in the 
capital, of which the Diario do Rio is the oldest, having 
been founded in 1817. The provincial towns together 
have nearly 200 newspapers. 

The most important of tiie seiontific societies of the 
empire is the Historical, Geographical, and Ethnographical 
Institute of Brazil, founded in 1838. Hiere are besides 
this twenty laiger scientific associations in Bio and the 
provincial capitals. With all these appliance^ however, 
owing to the immense tenitoiy over which the population 
is scattered, the q>read of instruction is exceedingly difScult^ 
and the grossest ignorance yet abounds in the interior td 
almost evety province. 

It is obvious, hum the insufficient establishments for 
general education, that the iutellectaal development of 
individuals must have been for a long period awieved in 
a great measure ly tmaided exertions. Now things are 
better, but in the more thinly inhabited districts devotion 
to sn(^ pursuits must not be expected in men exclusively 
occupied in procuring subsistence and securing self-defence. 
Even where 'the population is more dense, a lazy feeling 
of animal comfort represses the exertions of the migority. 
It is among the more aspiring class, who aim at the learned 
ptofestions or state employment and who are consequently 
obliged to cultivate their mincte, that we must look for 
that attachment to inteUectual pnisuits whidi is rarely 
acquired except from habit Bithe theological seminaries, 
established at the seat of each bishop, little more uas 
inculcated than a knowledge of the classics, an outworn 
scholastic ^tem of logics and a knowledge of the routine 
duties of a priest The schools of medicine in Bio Janeiro 
and in B ahi a, from the attention bestowed upon practical 
surgery and anatomy, have done more to awaken the mind. 
The situations imder Ghrvemment requiring a certain 
proficiency in practical mathematics and natural hirtory 
have also diffused a knowledge of and a taste for these 
pursuits. The number of foreign engineers and naturalists 
encouraged to settle in Brazil rendered the natives in 
some measure acquainted with ^ that has been of late 
atdiieved in Europe in the mathematical and experimental 
sdences. 

In parliament and by the press the most delicate political 
questions have been discussed with success, and the 
progress of the Government and of legislation evinces a 
certain administrative foresight and prudence rardy dis- 
played ly other new states. 

^e Brazilians who frequent the university of CSoimbra 
in Fortugd often distinguish themselves among their 
feUow-students ; and notwithstanding the difficidties they 
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have to contend against, not nnfrequentiy rise to the highest 
offices of the state. 

The most remarkable writers in the Fortnguese language Literati 
on political economy and commercial law were Couttinho, 
bishop of Femambuco, and Silva Lisboa, afterwards Vis- 
count de Cayron, a senator of the empire, both Brazilians. 
Among historians the Brazilian BochaFita is distinguished, 
and Moraes the lexicographer of the Fortnguese language 
belonged to Femambuco. Fortugal is poor in dramatic 
literature, bnt one of her most distinguished comic poets 
was the Brazilian Silva, who afterwards fell a victim to the 
inquisition of Lisbon. In epic poetry, on the other hand, 
Fortnguese literature is rich. Brazil daims the authorship 
of two of its most beautiful poems of this dass, the 
Caramtiru of DurSo, and the Uruguay of Gama. The best 
of the minor poets is Gonzaga, whose collection of lyrics is 
well known under the title of MarUia de Direm. Little 
inferior to him is Souza Caldas, whose translation of the 
Psalms denotes a talent of the first order, daudio, 
Avorenga, Gregorio de hlattos, Euzebio de Mattos, GnsmSo, 
in former times; and more recently, Odoiico, Mendes, 

Borges de Barros, Domingos Magalhaes, Marquis of 
Paranago&, A. de Macedo, Forto-^egre, Barbosa, and 
others are well worthy of notice as lyric poets. 

Bdigions doquence was formerly much cultivated in 
Brazil, and Vieira is one of the most original and doquent 
preadiers known. In more recent times Antonio C^los 
and Montalveme deserve particular notice. In the natural 
sdences Frei Leandro, Airada, Camara, and Jos4 Bonifado 
de Andrada are known for their works and discoveries. 

Li sacred music Jos6 Maurido, a mulatto, left composi- Fine ait 
tions of merit that were executed in the chapd of D. John 
VL 

The Brazilians have a natural taste for mnsii^ and an 
Itahan tiieatre, maintained with but little interruption in 
Bio de Janeiro, has assisted in improving and refin^g this 
taste. The old-fashioned Brazilian instrument^ whiiffi was 
a particular kind of guitar, has almost disappeared from 
the large cities, but is stiU frequently employed in the pro- 
vinces to accompany the modinhae (romances) which are 
peculiar to Braz^ and which have a particular style. 

The school of the fiue arts of Bio de Janeiro has pro- 
duced some good but no remarkable painters. Of kte, 
however, the most promising artists have been annually 
sent to Italy at the public expense to prosecute their studies 
in that country. 

The BrazQians are in general hospitable, generous, and Kattasa] 
diaritable, endowed with great pride and vanity, and**®**®*® 
susceptibility of character, and are easily led away by 
fiattery. The unlimited power they exercise over tire 
AAican slaves, and the colonial system from which they 
have bnt a short time been freed, the imperfect religions 
education, the facOi^ with which they can live in abund- 
ance at small cost, while the climate enables them to 
dispense with many things necessary in other countries, 
the enervating effects of the hot atmosphere, all combine 
to stimulate the qualities and vices whi^ we must expect 
in this people. 

There is in the Brazilian national character, inth grat 
mildnesB and generosity, a certain tendency to vindictive- 
ness. Homicides for the sake of vengeance alone w 
proportionally as numerous in Brazil as in certain countries 
of Europe ; while the crimes against property are much 
fewer. The greatest number of homicides, however, takes 
place in tire most backward provinces of the centre and 

north. .-DM 

The Boman Oatholic religion predominates in BraziJ, 
and although there are enlightened men among tire cilei;^, 
a great number of tire priests are ill educated, and the 
institution of celibacy keeps the membecs of the nrincipal 
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famOies from entering t&e professimi. Btuih is the irent 
of priests that the QoTemment finds itself obli^d to send 
to Italy for them. Among educated dasses rae spirit of 
materialism of the launch tniteia of the 18th century 
made great progress, but a considerable reaction has lately 
taken place. The lower classes, above all in the interior, 
are still deplorably snperstitiouB. 

In seveml of the prorinces contentions have arisen of 
late years between the church and Aesmasomy, and the 
excommunication of the members of the craft and the 
closing of the churches to which they belonged have 
awakened rdigious discussions and agitationa The Jesuit 
priests were expelled from tite province of Pernambuco in 
1875, and the bishop of that diocese, tried before the lay 
tribunal, was condemned to fine and imprisonment. 

Brasil is not specially a manufacturing country, and ita 
nationri industries of mining (with smelting of tihe metals), 
collecting and polishing piedous stones and salt making, 
already ]^etred to, with tannmg and hide wordin g, have 
the widest range. ^ state has, however, encouraged and 
in some cases subsidised special manufactures which, were 
of value in developing the tesooroes of the conntiy. 
Among these seventeen foundries, manufacturing onginnn 
and agricultural implements, have supplied a great wata'mml 
want. The home hat factories of Btaril have now all but 
superseded the imported hats by their products. In nlmnat 
city there are manufactories of soap, oil, and 
which are made, not only of steaiine and tallow, but of 
^ax, and in the north from the valuable Caanauba palm. 
Rum ^tilling is largely carried on in the sugar 
Md mgan are ex^ively made, especially at 
Hold and silver smiths and jewel workers are foremost 
among the delicate handicrafismetiL and excd in *T»a»r 
workmanship. 

« ^0 cotton-doth fectories in Jli(^ five in 

&hi^ two in Ifinas, and several in S. Paulo, and this 
branch of industiy is * 

Sh^boMngisdffi^tlyprosecutedminanyoftheports, 
lwn<ihed several fine ironWvesselsC 
tee navy A law passed in 1871 enabled Govem- 

for <ibe construction 

wmmodiom docks, and these have been begun Z ^ 
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have now their ^ 
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Within recent times the constraction of rogw> ii d B 
been progressing very rapidly under the Government and 
in private hands, lu 1867 there were but six riiort linpn 
working; in 1873 there were fifteen distinct railways. 
Three main trunk lines are being actively extended by the 
state : the first called the Dorn Pedro II. line, pnnrfwg 
from Bio de Janeiro to Minas Getaes, is being 
thence to the head of the navigation (d the Silo Ftandsco 
and is planned to reach the valley of the Tocantins and 
Pari'; the second trunk line is designed to nm't ft the 
navigation of the Amazon with that of the ^uaguay 
through the head of the valley of the Tocantins and 
Araguaya; the third line, already partly executed, begin- 
ning at Bio will pass through the capitals of S. Paulo and 
Patani to Porto Alegre in Bio Grande do SuL Many 
other linea have been begun or are projected under the 
superintendence of the provincial assemblies. Theordinsiy 
roads are in an exceedingly backward condition thronghout 
the empure, and those wh^ are more than rude tracks are 
of very small extent A fine macadamized road, however 
called the “Union and Industry," joins the capital with' 
Iffinas Geiaes, and otiiers extend for short distances from 
the- chief towns. There are also a few canala It is but 
seventeen years since the first small line of telegraph was • 
stretch^ in Brazd within the capital, but now a double 
^ unites the maritime towns from Pernambuco to Bio 
GiaMe do SuL Many other lines are being constructed, ' 
and m June 1874 snbmarine telegraphic cable was com- 
pleted nom Europe to the Brazilian ports. 

The coim^e of Brazil, despite the disadvantages! 
against wmch it has had at vorions times to contend, has 
been on the whole uniformly progressive. These disadvan- 
tegw consisted chiefly in the restrictions origin^yimnosed 
TO the y^g colony bjr the jealousy of the mother country, 
wmch refused to admit the Brazilian products except at 
ce^n stated seasons of the year. The exportation of 
Brave prmuefionB to tlie Old World was limited to the 
ports of Bio, Bahia, Olinda, and Paraiba. These restrio- 
tons continued m force long after ai^ogous measures had 
eTO exploded m the conuuermal systems of other countries, 
TOd were not rej^led till the beginning of the present 

-n ^ Braal were thrown 

^en to BntiEh goods on the payment of duty at the rate 

***“ “-fo ^0®*^ greatly 
of mnni ^ 1844, the average annual value 

1°®^ imported into BiuzB from Great 
. ®fon®/ oluefly cotton, iron, woollen, and linen good& 
amounts to nearly £i, 500,000. ■ ■ ^ 
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BRAZIL, IsLASD OF, and other imagmaiy islands in 
the Atlantic. For a long time before the discovety of 
America, the fancies of navigators or of cosmographeis had 
scattered over the Atlantic a number of i^nds, either 
wholly imaginary, or so detached from the germ of troth 
which had sugg^ed their existence as to represent no 
fact in nature. Several such islands are described in the 
Arabic geography of Edrisi (1153-54 A.D.), and if, passing 
over more than fonr hnndrea years, we take up an atlas of 
Munster or Mercator we slull ^d that the northern 
Atlantic, instead of presenting a vast blank as in our most 
recent (harts, is almost as full of islands and shoals as the 
heaven is of stars. To onr present category belongs the 
island of St Brandon, the supposed discovery of an Irish 
eremite of the 6th century, of whose voyage many wonders 
are rdateiL Sn<h also were Antilia and &e Island of the 
Seven Cities, connected with another legend of imcertain 
dat^ which described this as the refuge of a body of 
Christians, who, in flight from the Saracen conquerors of 
the Peninsula, had, under the guidance of their. peven 
bishops, committed themselves to the wide ocean; such 
were Mayda or Asmaide, the Isla Verde, or Green Isle 
(whiifli the natives of the Hebrides still think they see 
beneath the western sun), but none more famous and 
recurrent than the Ide of BraziL The name of this island 
connects itself with the red dye-woods known by that name 
in the Middle Ages, a name that possibly also may have 
been applied to other vegetable dyes, and so may descend 
from the Insulce Purpurarice of Pliny. Its first appearance 
on a map appears to be (/. de Brad) in the Venetian 
portnlano of Andrea di Bianco (1436), where it is found 
attB(hed to one of the larger islands of the Azores. When 
this group became better known and was colonized, the 
island in question rat the name of Terceira. And the 
conservative raiiit of map-makers then sought a new posi- 
tion for that iWnd of Brazil which they found in the charts 
of their predecessors, and this island grew in (imaginaty} 
importance and size. Ih time, better knowledge of the 
Atlantic showed that these must be exaggerated, but 
belief in the island’s existence endured. 

The conservative spirit jnst lefetied to has indeed preserved in 
some drape most of the names mentioned above, ^e name of the 
Seven CUies snrvives as apj^ed to a volcanic district of tire Idand 
of St Mi(diad’s (Azored. AnUlia and ^ Bnmdoifs Isle were con- 
spicaonsonthemapswnidiwerejmbably in the hands of Colnmbns 
on his first western voyage. Tlie latter name has disappeared 
indeed, bnt the former snrvives in a plnrol form, as applied 
to &e 'Wed Indies {Antilles). So also it is probable that the 
familiar existence of ** Brazil” as a geographical tinma led to its 
bertowal upon the vast continental iegi(m of South America, 
which was round to suppfy dye-woods Idndred to those whi(di the 
name properly denoted. Ine older memory, however, survived also, 
and the Island of Bradl retained its place in mid-cxwan, some 
hundred miles to the west of Irdand, both in the ^T«l^itillIlq of the 
forecastle andin charts. la'Pvxdts.fs General OhartiftheAtlantie, 

“ (mrrected to 1880,” we find the JIai/da indeed noted as " very 
doubtful,” but “Jsfc Verte or Green Itoeld' (44* 48' N. lot., and 
28'10’W.loim.) with the remarh^ “Ezisten(»latdy confirmed; ’’and 
“jSrnsff Jioefc(high},” with no indication of doub^ in 51* 10' If. lat., 
16* 50' W. hmg. In a dhart of (mrrents by the late hlr Findlay, 
dated 1853, these names appear again. But in his 12th editicm of 
Fniday’s Memoir Ve^pitee vend Esailanotmy ef the K. Adantio 
Ocean (1866), the ezistencse of these islands is briefly discussed and 
rcgectedbyl^ Findlay, with tire intimati(mtiiatthwruunes would 
be entirely omitted in future e^tions. 

Thus the offiidal sepulture of the old tradition of the island of 
Braral took place only eleven years before the date of this artidle 

e . Andnow the snr&ce of the Atiantic, as represented in the 
Admiralty charts, shows between St Eilda and Bermuda, 
between Newfoundland and the Azores, but (me pinnt rinng above 
the water, viz.,' the sugar loaf of Boekall, in Sf’ 86' 52" N. lat, 
18* 42* 21" W. long. (H. Y.) 

BRAZIL NUTS ate tbe seeds of BtrOuXUda exedsa 
{B. nobUU of Mieis), a gigantae tree belonging to the 
natoml order LeeyOmlaeeoB, whi(fli grows in the valleys of 
the Amazoiu and generally throughout tropical America. 
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The tree attains an average height of 130 feet, having a 
smooth cylindrical trunk, with a diameter of 14 feet 50 
feet from the ground, and brantihing at a height of about 
100 feet. The lower portion of the trunk presents a but- 
tressed aspect, owing to the upward extension of the roots 
in the form of thin prop-like walls surrounding the stem. 
The fruit of the tree is ^obular, with a diameter of 5 or 
6 inches, and consists of a thick hard woody shell, within 
which are (flosely pa(d:ed the seeds which constitate the 
so-called nuts of commerce. The seeds are triangular in 
form, having a hard woody testa enclosing the “kernel;’’ 
and of these each fmit contains &om eighteen to twenty- 
five. The findts as they ripen fall from their lofty position, 
and th^ are at the proper season annually collected and 
broken open by the Indians. From Para alone it is esti- 
mated that upwards of two and a half 'millions of fruits, 
equal to fifty millions of “nuts,” are exported annnally, in 
addition to the large quantities whi(fii leave other Brazilian 
barbouis, and Demerara, CSayenne, &c. Brazil nuts axe 
largely eaten ; they also yield in the proportiou of about 9 
oz.to eachpoundof kemds a fine bland fluMoil, highly valued 
for use in cookery, and used by watchmakers and artists. 

BRAZIL WOOD is one of several dye woods of com- 
merce which come from the West Indies and South America, 
belonging to the genera Ccesalpvma and PeUophorum of 
the natural order Leguminosae. The apedes to which the 
vations woods belong have not been well determined, but 
commercially thqr are distinguished as Brazil wood, Nica- 
ragua or Pea(di wood, Pernambuco wood, and Lima wood, 
each of which has a different commercial value, although 
the tinctorial prindple they yield is similar. Commercial 
Brazil wood is imported for the use of dyers in billets of 
large size, and is a dense compact wood (ff a reddish brown 
colour, rather bright when firUhly cul^ but becoming dnll 
on exposure, ^e colouring-matter of Brazil wood is 
freely soluble in water, and it is extracted for use by 
simple infusion or decoction of the coarsely-powdered wood. 
When fredily prepared the extract is of a yeUowish tint ; 
but by contact with the air, or the addition of an alkaline 
solution, it develops a bri(ik red colour. A (diemical 
principle, termed brazilin, has been is(fiated from BrazH 
wood. It crystallizes into hexagonal amber yellow crystals, 
wju(fii are soluble in water and alcoh(fi. The solution 
when free of oitygen is col(nu'less, but on the access of air 
it assumes first a yellow and thereafter a reddish yellow 
colour. With sodL^lqr it takes a brilliant deep carmine 
tini^ which colour may be dis(diarged ly heating in a closed 
vessel with zinc dost, in which condition the solution is 
excessivdy sensitive to oxygen, the slightest exposure to 
air immecQately giving a deep carmina With tin mordants 
Bradl wood gives brilliant but fugitive steam reds in 
cali(x>-printtng; but on a(xx>unt of the loose nature of its 
dyes it is seldom used ex(%pt as an adjan(^ to other c(>lonxs. 

It is used to form lakes whi(ih are empkyed in tinting 
papers, staining paper-hangings, and for various other 
decorative purposes. 

BRAZZA, the ancient Bratda, an islandin the Adriatic; 
off the coast of Dalmatia, in the drde of Spalatro, and 
eight miles from that dly. It has an area of 170 square 
miles, and a population of 16,500. The surface is mg^ 
and mountainous, but is industriously cultivated, and its 
wine is accounted the best in Dalmatia. . It produces also 
oil, figs, almonds, and safiiron; bnt the com crop scarcely 
supplies the wants of the iidiabitants for three months. 
There axe about twelve or thirteen hamlets in the idand, 
the most important being San Pietro, Neresi, Bol, and 
'MUnK- 

BREAD. See B akiko, voL iiL p. 260. 

’RRRA'D -B’kU t'l*- This most important food stafk of 
the tropical islands in the Pacific Ocean is the fruit of 

TV. — SI 
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Artoeanm indm (nftt tad. ^rtocoiyacea). JJ® 

attatoV moderate hidgH l»as W 

dosw leaves^ Ae male floTeera in spikes, and the fen^e 

lowers in a dense head, which by consoMataro 

a-At. and recBDtodes form the fnnt. The ftnrt is 


CUiateCl or \ux wmo y-; — 

Tsrieties of the tree we cultivated, the fruits 
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thaBB that are highly prized as vegetables. The tree is a 
native of the South Sea Islands, where its fniit occupies 
the important position that is h^ ^ cereate in temperate 
^^tihidaa. The ftuit, which on distinct varieties ripens at 
different periods, affording a nearly constant supply throng* 
out the year, is gathered for use just before it ripens, when 
it is found to be gorged with standiy matter, to which its 
value is due. It may be cooked and prepar^ fox 
use in a great variety of ways, the common practice in the 
South Sea Talnnda being to bake it entire in hot embers, 
and scoop oat the interior, which when properly cooked 
should have a soft smooth consistency fibrous only towards 
the heart, with a taste which has been compart to that 
of boiled potatoes and sweet milk. Of this fruit hit A. 
R. Wallace, in ha Jfatay Archipt^ga, says, — With meat 
and gravy it is a vegetable superior to anything 1 know 
either in temperate or tropical countries. With sugar, 
milk, bntter, or tteade it is a ddidous pnddiiig, having a 
very slight and delicate bnt diaractetisoc flavonr, which, 
like that of good bread and potatoes, one never gets tired 
of.” In the Pacific Islands the fruit is pxesetv^ for use 
by storing in pits, where the fruits ferment and resolve 
themselves into a mass similar in consistengr to new cheese, 
in which state they emit an offensive odour; W after 
baking under hot stones thq' yield a pletmunt and nntri* 
tions food. Another and mots common method of preserv- 
ing the frait for use consists in cutting it into thin slices, 
which are dried in the ann. From such dried slices a flonr 
may be prepared wbicb is useful for the preparation of 
pud^Dgs, bread, and biscuits, or the slices may be baked 
and eaten without grinding. The tree yidds other pro- 
ducts of economic value, such 'as native doth foom the 
fibrous inner bark o! young trees; the wood is used for 
cano^ and articles of fnndtnre; and a kind of due and 
cauMug material are obtained from the visdd millty jnice 
which exudes from inddons made in the «»«»m 
The bread-fruit is now found thr^hout the tropical 
of both hemispheres, and its first introdnetion into 
the West Indies is connected with the famons mutiny of 
the * Bonnty,” and theremarkable history of a tannlj companv 
of themntinera at Ktcaim Idani Attention was dii^d 
to Ae fimt in 1688 by Captam Dampier, and later by 
Up^ Cook, who recommended its transplantation to the I 
Umt Indian coloBws. In 1T87 the ‘‘Bounty”wa8 fitted 
of lieutenant BBgh to proceed to 
Tahitt to carw plants thence to the West Indian Idands: 

^ secured and the vessd 

£h a?d*sS ShJ?® lieutenant 

S to his erw were turned adrift in a smaO 

W It® ao&eeis returned irifh^ 

Mvx, g^Dg in South Indto Cevlra aS”*?***^^^ 


its timber, which has a grain very smQar to mahogany, 
and ftlthnwgh at first light coloured it gradually assumes 
much of the appearance of that wood. 

BEEAkWATEBS differ from piers in thdr not being 
necessarily adapted for comment pniposes. Thty do 
nol^ therefore, require to have roadways for the accommoda- 
tion of traffiy or parapets for keeping watw or epnqr from 
ptiaatog over them. Breakwaters are artificial stmetnres 
generally of stones or blo^ of concrete, bnill 
or deposited in deep water. Their object is to tianquillim 
those portions of the sea which thqr cover, and whidb thus 
become sheltered anchorages. ISiey may be divided into 
three classes: — (1.) Yerticd or nearly vertical stmetures td 
hnilt masonry for arresting the ondiore progress of the waves, 
and for either reflecting them seaward or deflecting than 
laterally. (2.) Sloping stmetures of rabble stones dropped 
into the sea mm. timbu stages or floating barges, and hence 
termed pierres perduet, having a elojang foce on each tidy , 
termed a talus at gla^ These tiopes, which, after the 
blo(^ have been consolidated, are generally protected above 
low water Ity stones set dosely together, c^edynfcfttnp, are 
the an^es of repose assumed by the loose blocks nnder the 
infinence of the waves, and vary in steepness from above 
high water to below low water, where the force of waves 
is least. They vary from about 1 foot horizontal to 1 foot 
vertical to 7 feet horizontal to 1 foot verticaL (3.) What 
may be termed composite bteakunters are partly doping 
and jnrtiy vertical, and act by caosing the wares to break, 
and also by pattially reflecting them seawards or deflecting 
them laterally. The new bre^water at Aberdeen and the 
Dover Admirdty pier, whidi acts also as a breakwater, are 
examples of the first class. Plymouth breakwater, which 
rises with a general seoi^lope of from 2 to fi horizontal to 
I vertical to a height of 23 feet above high water, is as 
example of the sesond dass. Cherbourg, which tiepes 
foom low water to hi^ water, above winch levd there is a 
vertical barrier rising to 12i feet above high water, is an 
example of the third dass." Breakwaters, tbongh passivy 
are neverthdess real agents by which work is done in com- 


have been defined. For further information regarding the 
design of breakwaters and the details of thtir constaruction 
see Hasbouss. 

'BEBCH127, a parliamentary buxgb of Scotland in the 
connty of Forfar, li miles W. of Monttosy and connect^ 
Ity a branch-line ^tii the Caledonian Bailway. It is 
tinted on an abrapt declivity on the north bank of the 
Biver Sontii £s^ here crossed by a stone bridge of very 
earty date. The principal buildings comprise the parish 
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of an antient and uncompleted cathedral, of Gothic atdu- 
tecture, which has been injured by modem alterations. 
sOTeral other chnrdies, a town-house, the public and Sndth’e 
^ool, a medianicti institaty and an infirmary. The 
diocesan library hall of the Ejnscopal dmreh contmns an 
extensive and r^nable collection of books, many of them 
Bishop Abemethy-Dmmmond, and about 
2000 by the late Bi^qp Forbes, who erected the building, 
oo^ mins remain in the ** vennel ” of the Maison Dien, 
or ho^ium, founded Iqr WlUiam of Brechin in 1256. The 
mrat ^arkable edificy however, is the round tower, 
m the churchyard new the cathedxti. This toww 
mmito to those so common in Ireland, bnt in Scotland is 
^ *^® at Abemethy. like similar 

It contains no stair, and the only access to the 
ladders placed on wooden flooxy whieh 
heicrT.fr®**’™^ ®*°“® Projections wiftin the tower. 

to the roof is 86| feet, the iimw 
tluctn«»-!!«^^ ^ ^®®^ bottom is 8 feet, and Ihe 

oS the wall at that part about 4 feet; the circum- 
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feience is veiy near 50 feet ; the inner diameter at top is 
6 feet 7 inches, the thickness of tiie \ra11 2 feet 10 indies,, 
and the drcomference 38 feet 8 inches. These proportions 
^ve the bnilding a higb d^ree of elegance, l^e top is 
roofed \rith an octagonal spire 18 feet high, nrhich makes 
the Trhole height of the bnil^g 101 feet 9 inches. Brechin 
Castle, Trhidi 'was a place of some strength doting &e Wars 
of the Independence, now a seat of Lord Dalhonsie, lies a 
little to the sooth of the town. There is a poblic park 
ni^ r Ae town, and two latge norseties. There are three 
extensive power-loom linen factories (one of them a bnild- 
ing of mnc^ taste), two bleadi-fields, two distilleiies, a 
brewery, and a paper-work; and extensive freestone qnatries 
exist in the neighbonrhood. The town is lifted with gas, 
and an ample supply of water has been intr^uced at great 
expense. We^y markets are hdd on Tnesdays; and 
statutory fairs for horses, cattle, and sheep are hdd at 
iSiniiy hinir, about a mile north of the town. Brechin 
unites with hlontrose, Arbroath, Forfar, and Bervie in 
returning one member to parliament. Ihe population of 
tile parliamentary bnrgh 'was in 1871, 7959 ; and of the 
royal bnrgh, 5083. 

Brechin is a place of great antiquity, and was chosen by tiie 
Cddees as the sm of one of tiicir convents. It is said to haveheen 
hnm^ hy the Danes in 1012. In 1150 it was erected into a hidtopric 
by David^l. In 1572 James VI. gave a grant for founding a hosptal 
in the burgh, which still snppSes tlie magistrates with funds for 
diaiify. In 1645 the town and castle were narried by the marquis 
of Montrose. Mmtland the t(^giapher and Gillies the histonon 
of Greece were natives of Brechm. 

BBECON, or Bbeckitoceshibe, an inland county in 
South Wales. Its greatest length from south to north is 
about 53 mile^ and its greatest breadth from east to 'west 
about 46 miles. It possesses an area of 719 sqnare miles, 
or 460,158 acres, and is thns the fonrth largest county in 
Wales. It is said to have derived its name from Btycbin, 
a Welsh prince who floniished in the fifth centn^. 

The Old Bed Sandstone is theprindpal gcolo^cal forma- I 
tion in this county, and occupies the whole of the central 
portion from east to west Along the sonthem bonndaxy 
there extends a narrow belt of carboniferons limestone, j 
millstone ^t (“farewdl ro(^” of the miners), and the ] 
ontcrop of the coal beds, — together forming the northern 
rim of the coal measures in the great Sonth Wales coal-field. 
At dydach in Llanelly, Bryiunawr, ESrwann, and a few 
other places on the sonth-eastem border of the connty, 
there are extensive iron-works. The narrow projecting part 
of the connty to the north,' lying between Itodnor and 
Cardigan, is occupied by the Upper and Lower Silnrian | 
beds ; and there is a somewhat singnlar narrow peninsnla 
of the former projecting into the B^ Sandstone for a dis- j 
tance of ten mile^ in a S.V7. direction, and terminating at 
about five miles north of the town of Brecon. A belt of 
limestone extends from the town of Hay on the eas^ and 
passing in a S.W. direction throngh the town of Brecon, 
terminates at the Brechnockrhire Van. A prominent band 
extends along the border of the Old Bed Sandstone on the 
N.W., where it joins the Silnrian beds. 

The general a^ect of the conniy is monntainons, and 
the scenery is marked by beanly and grandeur. A fiTinin 
of the Icdtiest mountains in Sontii Wales completely 
entirdes the south, composed in the east of the TOne b 
hlonntains, 2545 feet in height, and the enrions Sngar 
Loaf rising to the height of 1760 feet On tire west of 
Brecknockshire are the Yan and Talsam monntaus 2596 
feet, and Mount Oapdlante 2394 feet in h eigh t ; while 
the centre of the crescent is occupied by the masses of the 
Brecknockdiire Beacons, the highest point of wind. Coder 
Arthur, or Arthnr’s Cludr, attains an altitude of 2910 feet 
In the nortii, a range of barren hills, called Mynydd Bwlch 
Groes at the most westerly end and Mynydd Epynt 
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towards the eas^ enters the boundary of tire connty at a 
short distance from Llandovery in Carmarthenshire, and 
extending in a N.E. direction, terminates near Bni'tL 
Of the valleys the most distingnished for beanly is that 
of the Usk, stretching from east to west, and dividing 
the connty into two nearly eqnal portions. The Wye is 
the chief river, and forms the boundary bn tire N. and 
H.E. from Bhayader to Hay, a distance of upwards of 
twenty miles ; while the Towy, the Afon Claerwen, and the 
Elan sq>arate the connty from Cardigan and Badnor on the 
N.W. and 17. The Usk rises in the Carmarthenshire Yan 
on the west, and flowing in a direction nearly due east 
throngh the centre of the connty, collects the waters from 
the range of the Beacons in the sonth, and from Mynydd 
Bwlch Groes and Mynydd Epynt in the north, by means of 
numerons smaller streams (of which the Tar^ and the 
Honddu are the most important), and enters the coimty of 
Monmonth near Abergaveny. The Taff, the Hepstau, and 
the Tawe, all rise on the eoaib of the Beacon range, and pass - 
ing throngh Glamorganshire, flow into the British C!hanneL 
Llyn l^faddn, Llangorse Lake, or Breddnioc Mere, the 
largest lake in South Wales, is sitnated at tlie foot of the 
Bl^ Monntains, and within the connty. It covers an 
extent of nearly 1800 acres, and is abont two miles long 
by one mile broad. Upon an artificial island in the lake 
tmees of habitations raised on piles have lately been dis- 
covered, together with the bones of red deer, wild boar, 
and Bos Imgifrons. Ikadition affirms that beneath the 
lake is a submerged town, which has been rashly identified 
with the Boman station Loventiam. 

The climate is moist, bnt temperate and salubrious; and 
the sml of tiie 'valleys, often consisting of lidi alluvial 
deposits, is very fertile: The cultivated crops consist of 
wheat, oats, Imrley, rye, inmips, pease, potatoes, and 
vetches ; of these &e greater part is consumed within the 
connty. The uplands are chiefly in pasture and are stocked 
with sheep, cattle, and ponies, which 'with wool, butter, 
and oak-bark, form the staple of a considerable trade with 
the adjoining English counties, and with the iron districts 
lying to the sontL The farms are generally small, but are 
well cnlti'vated in the lower parts of the county. The 
highland occupiers are a 'very humble, hard-working class 
of men. It is calcnlated that about two-thirds of the lands 
in the connty are enclosed. 

Breconshire is intersected ly the Mid Wales, Brecon, 
and Merthyr Bailway, and a brandi of the London and 
North-Western, by means of which there is ready com 
mnnication 'wi& sB parts of the kingdom. 

The principal towns are Brecon, Bnilth, Crichhowel, 
and Hay. The connty returns one member to parliament, 
and has done so since 1536. The political inflnence is 
chiefly in the hands of Lord Tredqgar and Sir Joseph 
Bailey. Constitnency in 1875, 3574. Bents in the 
vall^ of the Usk and around Brecon are high, but on the 
mountain lands 'very low ; it would be deceptive to give 
an average per acre. The annual value of real property 
paying income-tax is ;E31 6,208. The population of the 
connty by the last census was 59,901, giving an average 
of 83 persons to a sqnare mile, or 7*68 acres to each person. 
Of the total number 29,928 were male^ and 29,973 
females. The number of inhabited houses was 12,617, 
giving an average of 17*5 inhabited houses to a sqnare 
mile, and 4*7 persons to each house. The following retnms 
show an increase of population amounting to 34 per cent, 
during the last fifty years : — 

1821 43,826 

1881 47,768 

1841 55,608 

1851 61,474 

1861 61,627 

1871 59.901 
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The Welsh language is stiU ttot of Ae 
da^ and fte members of the Church 
ere laigdy ontrnnmbered by tiie Baptists, Calvinistic 
Methodists, and Independents. . ^ ^ „ 

Breckno^bire formed part of the temtory or tne 
sanies, and its occupaiion by tto Homans 

have been very complete. After their expulsion ftedist^ 

(Brvehemioff) tna ruled ly “^ve princes and was the 
scene of many a border struggle. Many of the castles 
which are scattered over its eastern border had mett 
^rjgin at this period j and some of th^ may be regarded 
as advanced posts erected by the English during the mrs 
which prece^ the formation of QfiahD^e. Subse- 
quently, when Bernard de Newmarch and his Norman 
followers obtained possesrion of the country, they were 
converted into regular fortresses, by which the neighbour- 
hood was kept in awe, and the mountain passes defended. 
The district between Brecon and Bnilth was the scene of 
the last stmg^e between the English and Llewdyn in 
1282, when the Welsh chieftain was defeated and slain. 
Since that date fireconshire has not been associated with 
any important historical events, unless we inolnde among 
them the raids of Owen Glyndwr. It formed port of 
the Wddi Matches until their union with England in 
1532. Among the eminent natives of the county may be 
mentioned Sir David Gam (Shakspeare’s Fluellen), who 
lost his life at Agincourt while defending Henry Y. ; the 
ill-fated Henry Stafford, duke of Buckingham; JohnPenty 
(“Martin Aj^rprelate”); Henry Yaqghan, t^ poet; Dr 
Hu^ Price, founder of Jesus OoUege, Oxford; Thomas 
Howel, bishop of Bristol (less known timn his brother, the 
letter writer); Theo. Jones, historian of the county; and 
Mrs Siddons. 

Bbecon, or Bbeokkoce, the capital of the cotmty of the 
same name, a market and 'borough town, 145 miles N. by 
W. from London, picturesquely sitnated in a fine open 
valley, at the coiAnence of the Honddu and Tarell with 
the Usk, and nearly in the centre of the county. It is sup- 
posed to occupy the site of the Homan station JBanntum, 
but it is more probable that it was partly constructed with 
materials drawn from that spot, which lies to the W. of 
the present town, on the Yia Julia Montana. There are 
three main streets, with several smaller ones. The houses 
ate for toe most part constructed of stone, and are gene- 
»]ly T^bmlt Brecon has afineorudformchurdi (Early 
^ghsh m style), which has been restored by Sir Gilbert 

chutdies, and two Indepen- 
den^ two Baptrst, and one Calvinistic Methodist chapel 
lire cor^ratron consists of a mayor, recorder, four alder- 
men, and twdvo councillois. The borough has returned 

«nce 1536. Constituency in 
1876, 813. The assessed taxes yield annually £1259, and 
£24 real property paying tocome-tax 

SSSw and assizes 

IfowrA? ^ ® foundation called tiie OoH^ 

of Chmt Church, of which the bishop of St Daidd’s ft « 

prJmrXL S 

and be annronriflt^ tbe ei^esiastical commissioners 
“the eccle^tical uses. The ruins 
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the Eitzwaltera connection with 

successivrS^L of 

remaining is Elv ’Fonwr cn « f pnocipal fragment now 
the prison of ^®™ed 

with his custodian Henrv be concerted 

the dethronement 'of ffi^ard HL* Bnckin^a^ 


Homan and other remains m the' immediate 'vicinity. 
Population of mnnicipality in 1871, 6845; inhabit^ 
houses, 1172. 

BBEDA, a town of Holland m the province of North 
Brabant^ and capital of a circle, is situated in a marshy 
ptnin on the Merck, 24 miles S.W. of Bois-le-Duc,- and 30 
N.N.E. of Antwerp. It is strongly fortified and defended 
by a citadel (rebmlt by .William HX of England), and ffio 
sounding district may be .laid under water when required. 
The town is w^ built, with 'wide and well-paved streets, is 
intersected by several canals, and has a fino qnay, a town- 
hall, an arsenal, on observatory, an orphan asylum, a 
cathedral, and several Homan Catholic and Protestant 
ftbnrcTiea, one of the latter having a spire 362 feet in 
height. It has also a Latin school and a military academy, 
and manufactures of linen and woollen goods, carpets, hats, 
beer, and musical instruments. Population (1869), 14,172. 

Breda obtained municipal rvhts in 1252 from Henry, but vro! 
not surrounded with walls till 1SS4. , Tlic old castle, which had been 
Wit in 1350 by dan Van Polnnen, w.Ta restored about tlio same 
time. It was tuo residence of Charles IL in bis exile. In 1C96 
Wiliiam Princo of Orange and king of England caused the erection 
of the new castle, which was regarded os one of the finest bufij. 
ings of tlio period This is now the beat of the uiilitar}* academy. 
The town was captnred hr the Spaniards in 1581, by Hanriee ot 
Orange in 1500 ; again by' tlic Spaniards, under S;nnoIa, in 1625 ; and 
by lunry of Orange in 1637. It was finally ceded to Holland by 
the trraty of WestyhaUa in 1648. During Hie wars of the Piendi 
Bovolution it was taken by' Dumouricz in 1793, and again by 
Fichegra in 1705. Much of its celebrity is dne to the varinu 
political congresses of wliich it 1ms been the scene. In 1566 the 
nobles of the Netherlands formed there the Icagne known as the Oom- 
pnmise ; in 1575 a confcrcnco was held between the ambassadors of 
Spain and those of thb United Provinces ; in 1667 a peace was 
signed between England, Holland, Pranc)^ and Denmark ; and in 
1746-7 the icprcscntativcs of tha same powers met in the town to 
discuss the terms of another treaty. 

HHEDA, JjU7 Yan, a Dutch painter, was the son cf 
Alexander Yan Breda, an artist of considerable merit, ond 
was born at Antwerp in 1683. Ho imitated the style of 
Wonvermans and Breughel with such dexterity, that even 
connoisseurs are often unable to distinguish his copies of 
their pictures from the originals. He -visited England, 
where he was so well employed, that in a few years he was 
able to retire to his native country with a competency. 
The earl of Derwentwater was one of Us chief patrons. 
He died at Antwerp in 1750. 

BHEDOW, Gabbiel Gottfiued, a German historian and 
professor in the nniversity of Breslau, was bom at Berlin 
in 1773. He is known in England by his Manual of 
Ancient Hutory, which was translated into Englirii in 
1827 Rescardus on History, Geography, and Chronology; 
and his valuable Historical TaMes, which come down to 
1811. This last work wns translated into English by 
Major J. Bell, who continned the tables down to 1820, 
and produced a popular and very useful work. Bredow 
died in 1814. 

BREEDS AND BHEEDING.i The word breeds is 
visually appHed to the varieties of domesticated cntTnaU 
hot since the phenomena presented under cnltiva- 
tiOT by all classes of organisms are entirely similar ia 
coMcter, and since, moreover, much of our knowledge 
on tim subject has been gained'from botanyaud horriculturSi 
vre shall indade, nnder the one tenu breeds, the varieties 
Of don^tic animals and of cultivated plants. The natural 
nS.' definition of breeding would be the art by 

bre^ ^ produced. But here the objection arises, 
definition too much is assumed. It may be 

gneg that our dom esticated animals and plants are each 

are arguments contained In the present article 

work. The Variation ttf AnUnaU and 
2d. ed. 3876; and in most 

uas not been conridered neeesiiaty to give the leferenoes. 
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identical Tfith a wild prototype either living or extinct, 
and that man has merely deprived them of liberty and re- 
gnlated their environment and propagation in the manner 
most advantageous to each kmd. At the present day, 
when the whole range of biological thought is so largely 
permeated by the principles of the doctrine of evolution, 
this objection will probably not be advanced. Yet, when 
it is remembered t^t such an authority as CoL Hamilton 
Smith held the belief that eadi breed of dog had its wild 
prototype it appears necessary to modify the definition above 
given, l^t it be said that the art of breeding consists in 
changing the conditions of life and regulating the repro- 
duction of animals and plants. 

Since a breed is a domestic variety, it implies the existence 
of a group of individuals marked off from their congeners 
by the possession of certain characters which are transmitted 
to their offering: It is this iransmisnon of peculiarities 
which is the essential characteristic of a breed; for any 
collection of domesticated organisms could be divided into 
groups of individuals distingnished by certain points, but 
such groups would not necessarily form breeds. It is evi- 
dent^ then, that the law of heredity which asserts that “like 
begets like” must hold good, or the existence of breeds will 
be an impossibility. Again, if it were absolutely true that 
like begets like, that is, ff the offspring were in all cases iden- 
tical with the parent^ it is evident that neither by man’s inter- 
ference, nor by the operation of nature, could a breed or race 
arise. It seems, then, that were it not in the nature of all 
organic beings to reproduce their kind in the matmer formu- 
lated in the principle of heredity, and were it not for the 
Gontinnous riig^t infringement of it expressed by the prin- 
ciple of variability, breeds could not have arisen. It'is 
therefore necessary to examine these two principles as part 
of the subject under consideration. 

TThatever views we may entertain respecting the origin 
of our domestic animals wd plants, there can be no doubt 
as to the matter of fact that breeders have always proceeded 
on one prindple , — mieet the bat individuah in each generor 
tian and pair them. Now we have found that the qualities 
of 'organic beings (forming in a certain sense the material 
on which the breeder has to work) can be generalized under 
two principles — heredity and variability. And in the same 
way the art-of breeding is itself capable of a kind of gene- 
ralLoition under the principle of selectioiL There are thus 
three great principles or laws — ^heredity, variability, and 
sdection, — ^the last rdating to the art of man, the other 
two to those qualities of organic beings which render the 
art practicable. 

Heredity . — ^The simplest form of heredity is found 
amongst those organisms which reproduce their kind by 
division into two parts similar to ea^ other. This process 
is illnstrated by the fission of a Moneroru The next ad- 
vance in complexity of reproduction occurs when the two 
portions into which the organism divides are dissi'milnr to 
one another; here the process by W'hich both portions 
ultimately assume the form of the parent is not one of 
simple nutrition, i.e., of formation of tissue like that already 
formed. The process ly whidi man propagates some of 
Iiis cultivated plants is one of artifit^ reproduction by 
fission. For instance, a catting or part of a shoot, or even 
a leaf (as with Begonia), if pla^ in suitable sol^ wiU re- 
produce the original plant in all its minute details. We are 
here face to face with the mystery of rq>rodaction ; for we 
have the ever wonderful fact that in a few cells lies dormant 
the vital impetus which enables them to produce from inor- 
ganic pabulum a most complicated stracture, which in its. 
totality is utterly unlike tiiemsdves. And this example 
shows ns^ moreover, how essentially the same are sexual and 
asexual reproduction; for there is no intrinsic difference 
' between zqnodnctionbxnn a small part artificially separated 
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from a simple foliar organ (a leaf) and the same sequence oi 
growth originating in a small portion naturally segregated 
from a transformed foliar organ (the ovary). The conditions 
of growth are not the same in the two cases, and there all 
essential difference ends ; for the broad distinction which 
the congress of two individuals in one case appears to 
make is swept away by the facts of Farthenogenesis. In 
the lowest (ff living tlmgs we have seen that growth and 
reproduction are almost identical aspects of life. And this 
connection is not less dose among higher organisms ; as kb: 
Herbert Spencer observes, — “ When in place of its lost daw 
a lobster puts forth from the same spot a cellalar mass, which, 
while increasing in bulk, assumes the form and structure of 
the original daw, we can have no hesitation in ascribing 
this j^nlt to a play of forces like that which moulds the 
materials contained in a piece of Begonia leaf into the 
shape of a yoimg Begonia. In the one case as in the other 
the vitalized molecules compoting the tissues show their 
proclivity towards a particn^ arrangement ; and whether 
such proclivity is ei&bited in reproducing tiie entire form 
or in completing it when rendered imperfect matters not.”' 
Qlie mnin fact of inheritance is so obvious that it is apt 
to be forgotteiL Mr Darwin remarks , — “ It is hardly 
possible, within a moderate compass, to impress on those 
who have not attended to the subject the full conviction of 
the force of inheritance, which is dowly acquired by rearing 
animals, by studying the various treatises whidi have been 
published on the various domestic animals, and hy con- 
versing with breeders.”^ Certain peculiarities have 
appeared only once or twice in the history of the world, 
but hare reappeared in children or grandchildren of the 
individuals so characterized. Thus Lambert “the porcupine 
man,” whose skin was covered with warty prqjections, 
whii^ were periodically nioulted, had all his six children 
and two grandsons siinilarly affected. The most striking 
cases of i^eritance hav^ as in tins iiutance, been observed 
in man ; but the very existence of the numerous breeds of 
domestic anunals is dear evidence of the possibility of the 
transmission of every kind of peculiarity. ■ For instancy it 
is believed that the varieties of the domestic pigeon 
amount to at least 150, and these races differ ficom each 
otherinmanyways, and all breed true to their kind. Some 
very carious peculiarities have been perpetuated. A race 
of cattle called “Dutch buttodeed” was formed in 
Yorkshire by sdecting in each generation tiie animals with 
the largest hinder^narters. V^en the breed began to be 
establMed it was found that the large size of the calves’ 
hind-quarters increased the dangers of parturition to a 
considerable extent. This case is interesting as showing 
that hurtful peculiarities may be inherited just as readily 
as those whic^ are beneficial, and as bearing witness to the 
improbability of tiie view that there is an iimate tendency 
to vary in the right direction. The terrible strength eff 
inheritance exhibited by disease is a fact which is only too- 
well established in the case of man ; and in the maladies of 
domestic ftmTnii.la the same law holds good. It appears that 
nearly all the diseases to which the horse is sabject are 
her^tary, — for instance, contracted feef^ curbs, splints, 
spavin, founder, and wea^ess of the fore legs, roaring or 
broken and thii^ wind, melanosis, specific ophthalmia, and 
blindness, and even such habits as crib-biting and jibbing, 
are all plainly hereditary. The &ct that any, even &e most 
complex combinations of qualities are capable of hereditary 
transmission, is, perhaps more forcibly brought home by 
considering the monetary aqiect of &e art of breeding, 
than by tlm fullest collection of special instances. As_Mr 
Herbert Spencer remarks “ Bxclnding those indnetiona 


r Prineiplet ef Bictogy, Landon, 1806, p. 181. 
* Op. eU., toL ii. p. 4. 
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that have been so fully verified as to rank with ^ct 
science, there are no inductions so trnstwo^ as toose 
which have undergone the mercantile test When we have 
thousands of men whose profit or loss depends on the 
truth of the inferences they draw from simple a^ p^ 
petnally repeated observations ; and when we find that the 
inferences arrived at and handed down from generation to 
generation of these deeply interested obsen^ ^ bewme 
an nnshakeable conviction, we may accept it without hfflt 
tation. In breeders of animals we have such a (tos, led 
by such ei^eriences and entertaining such a conviction-— 
the conviction that minor peculiarities are inherited as well 
os major peculiarities. Hence the immense prices paid for 
successful racers, hi^ of superior form, deep ^t have 
certain desired peculiarities.”^ Hot only are sli^t and 
gradual changes inherited, but in some cases sudden and 
well-marked variations are strongly transmitted. The case 
of the Niata cattle is now well known j a simOar case 
is recorded of a rabbit bom with only one ear, from which 
a breed was formed which steadily produced one-eared 
rabbits. These remarkable cases of sudden and large varia- 
tion being inherited are closdyallied to the still more curious 
phenomenon of the inheritance of mutilations. The most 
striUng cases on record are those of Brown-Sdquard.^ In 
his eiqieriments on the inheritance of artificially produced 
epilep^ he found that guinea pigs, after having undergone 
section of the sciatic nerve, often nibbled off portions of 
their hind logs in consequence of the anaesthesia of those 
parts. Now the ofBspring of these self-mutilated APimak 
were in thirteen cases bom without toes. To appreciate 
the trae value of this case it must be noted that Dr Brown- 
Sdquatd has for thirfy years kept guinea pigs, and has had 
many thousands under observation, and not a nnglt ease of 
congenitally todess animals has occurred excepting among 
the offspring of mutilated parents. In spite of the uin- 
versal tendency towards the transmission of -the form and 
qualities of the parents to the offspring, there occur capri- 
cions and inexplicable lapses in inheritance. It is not 
possible logically to distinguish a want of inheritance 
from a care of variation j but when the difference between 
the offspring and the parent consists merely in the absence 
in the former of a quality possessed by the parent, it may 
be more conveniently dspidasa want of inba ritance than 
re an instance of variation. Althon^ a weeping or pen- 
dulore habit in trees is in some cases strongly inherited, 
in other instances the want of inheritance is equdly well 
markei Mr Bivera sowed above 20,000 seeds of the weep- 
ing ash, and not a single seedling was in the least deerre 

pe^ulous. M.Borchmeyer has also observed the sam^act 

m Germany. In all cases it must be remembered that the 
form and quahties which the offspring of an animal or 

devdo^d are not eddy 
d^endent on the nature of the heredSty impetus with 

It starts ; the imtial tendency is re it were^Sulated 
re re to impart ^dw certain conditions a certain form to 

JStW tSl result and it k toX 
amount of alteration in the con- 

eamtim loL 

comes on. and tha wJs summer 

It is extremely curious tW ahsolutdy degenerata 
seems all powerful in Eaglaud^aSd^ 
under su«£ a slight dStSSs"^ " 

' 

^ ^^Ra,.Soc,l.o. i 9 .iBra.A,soc, 1870 i Iancet.J,n. 1875 . 


The method hy which a breed was fonned, comiuiung 
the valuable qualities of the English sheep vrith a consti- 
tution fitted for the Erench conditions of life, is most 
instructive, and is a triumph of thoughtful and sdentific 
breeding. The successful attainment of this end is due to 
M. Malin^d-Noud. Be found that the offspring of a cross 
between a pure English ram and a French ewe inherit 
the desirable form of the eare^ bnl^ unfortnnatdy, also his 
pniiftsiiiiHa constitution. He accordingly pmr^ a ewe 
taken from a border district, and iherdore intermediate 
between two breeds, with a similar intermediate ram. He 
thus produced a sheep "combining the four races— Berry, 
Sologne, Merino, and Toutaine . . . without dedded char- 
acter, without fiaiy, . . . but possessing the merit of bring 
used to our dimate and management.”® It was now found 
that the lambs bom of this mongrel ewe by purdy-bred 
New Eent rams combined the English form with the 
French constitution, and transmitted this desirable com- 
bination to their offsprings and iu this way the " Charmoise ” 
breed was produced. 

In this instance it stems as if the tendendcs supplied by 
the ewe formed so discordant a combinatioti that no strong 
tendency resulted for any of the French forms to appear, 
so that the form of the English ram was strongly imprcssei* 
on the offspring. On the other hand, the eonsiiiuiuaud 
tendencies coming from the mother’s side were not dis 
cordanis but united in impressing the French constitntioii 
on the offspring. This case is instractive as establishing 
the possibiHty of an important kind of acclimatization, 
and as bearing on a somewhat exceptional phenomenon of 
heredity, namdy, that when Imth parents exhibit a given 
ciharacter strongly, the offspring do not inherit it so surdy 
re when one. parent only is cspedally wdl cdiaractcrized. 
Thus a successful breeder of laced Sebright bantams says,— 
"I am confident that those that are best laced frequently 
produce offspring v(^ for from perfect in their markings, 
whilst those exhibit^ by myself which have so often 
proved successful were bred from the union of heavily 
laced birds with those that were scaredy suffidently 
laced’l* The doss of cases just noticed is, moreover, of 
great interest as bearing on a form of inheritance wlucli 
has been named "prepotency of transmission." ’fVheu 
the 'offspring, instead of bdng intermediate between the 
parents, strongly.resemble one of them, the latter is said 
to be prepotent in transmitting its likenesa The famous 
bull Favourite is believed to have had a prepotent in- 
fluence on the diorthom race. It has also been observed 
with English race horses that certain mares have generally 
transmitted their own character, while other mores of 
equally pure blood have allowed the character of flie sire 
to prevnil. 

In othw cases a remarkable weakness of transmission of 
character is found to exist A striking instance is given 
by Mr Brent.® It must be premised that the bre^ of 
^^ore known re "tnunpeters" is charac^rized by a 
V il*® beak, by a <n:est on the head, 

and by a most peculiar <h)o. Mr Brent crossed a trumpeter 
vratt another breed, and then recrossed the mongrels witii 
w^petera^ But it was only at the fourth generation, 
w en the buds had ^tnunpeter blood in thdr vans, that 
^ ciiaracteristic tuft appeared, and even then the peculiar 
tnm^tmg coo was absent 

♦ 1 . 5 *“ *^«entiy asserted that the male is prepotent over 
nlirt transmitting certain characters. It has been 

* however, that s ncJi rules do not hold good except 

* P- 21*. translated ly Mr Pussy- 
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to a vety limited extent, and in certain groups only. It 
fteqnentiy happens that a character existing in one of the 
parents is transmitted more povetfolly to the offspring of 
the sex to vrhich that parent belongs than to the opposite 
sex. The large and important subject of secondary sexual 
characters hinges entirely on this phenomenon. The re* 
semblance between prepotenty and sexual limitation be- 
comes dear when we remember that where the. offspring 
are of one sex it may be impossible to distinguish between 
these forms of heredity. The most interesting point con- 
nected with secondary sexual peculiarities in relation to the 
subject of breeds is, that they are sometimes found in 
domesticated nninutlw whose nearest wild congeners shoir 
no such limitation of character. Thus in the sheep, die 
males of certain races differ greatly from the females in the 
shape of their horns, in the development of fat in the tail 
(in certain fat-tailed breeds), and in the outline of the fore- 
head. These differences are interesting because, so far as 
we know, similar secondary sexual differences are not found 
in the nearest allied wild species of sheep. On the other 
hand, secondary peculiarities which originally distinguished 
the sexes are in some cases diminished or removed by 
domestication. Thus our improved breeds of pigs have to 
a large extent lost the formi^ble tusks of the '^d boar. 
The existence of secondary sexual characters gives a striking 
illnstration of another important law of inheritance. This 
law asserts that the age at which any character first diows 
itsdf in the offering is the same as that at which it 
appeared in the parent. Now,secondaTy sexual characters — 
those, for instauce, presented by the male sex — ^have appa- 
rently been developed by sexi^ selection, and this force 
can only be bron^t to bear on variations occurring in 
adult animals. If, then, the male ofispring do not develop 
tire selected peculiarities until they arrive at puberty, 
the age at which it appeared in their male parent, it is 
dear that they carmot differ from the female until the age 
of puberty arrives. And this is well known to be the 
cas^ for at an early age the sexes are usually nndistinguish- 
able by any secondary characters. (See JJeseent of Man, 
voL i chap. viiL) 

The interesting form of inheritance exemplified by the 
transmission through the female line of diseases necessarily 
confined to the male sex has been already alluded ta This 
latency of male diaracters is dearly illustrated by what 
frequently occurs to dd hens. It is well known that a 
large number of female birds, when old' or diseased, partly 
assume the secondary male characters of their species. 
Waterton {Etmys on Nat. Sitt.) gives a curious instance 
of a hen which, had ceased laying, and had assumed the 
plumage, voice, q>ur8, and warlike disposition of the coch. 
The opposite case of the assumption by the male of female 
chaiacrters is illustrated by the fact that capons sometimes 
acquire the sitting instinct of the heru 

The possibilily of characters existing in a latent condition 
is of the utmost moment to tire breeder, since upon it de- 
pends the possibilily of reversion or atavisuL Beversion is 
a matter of extreme importance to the breeder, for it is one 
of the serious hindrances to the progress of his art. Since 
the time of the famous Bakewdl during last century, Lei- 
cester sheep have been bred with the most scmpnlous care, 
yet grey-faced, black-spotted, or wholly blach lambs occasion- 
ally appear. Li this case the most careful selection has been 
necessary to battle against the tendency cff the original 
colouring of the sheq) to reappear. And in all cases of 
selection it is tins tendency that has to be struggled against 
ly the breeder. On this principle tire gardener looks over 
hrs beds and weeds out the “rogues.** Even from seeds 
gathered from the finest cultivated varieties of toe 
heari^s-ease {Viola trieailor), plants perfectly wild both in 
flowers and fcdiage are freqnentiy produced The proxi- 
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mate cause of any particular case of reversion is utterly 
obscure; but some of the general causes may be set down. 
It is frequently asserted that domestic anfmak or culti- 
vated plants, when allowed to run wild, always revert to 
the original parent form of toe species. Thu assertion 
appears to rest on insufilcient evidence, and to be an 
exaggerated statement of what is knoftrn on the subject. 
Nevertheless some weight must be allowed to it. Pigs 
have run wild in various parts of the world, and have every- 
where acquired toe general ciharacters of toe wild pig, and 
the young have re-acquired the longitudinal stripes. This 
last character is interesting, since it is not in any way a 
direct result of the changed conditions of life, as the thi^er 
bristles and increased size of the tusks might be supposed 
to be. Another well-established cause of reversion is 
crossing. The case is exceedingly striking when toe 
offq)ring of a cross do not resemble any near progenitor, 
but throw bach to very remote ancestors. In illustration 
may be mentioned the experiments on pigeons detailed in , 
the Variation of Animals and Plants vnder Domestication 
(voL L p. 200). There can be but little doubt that all our 
domestic races of pigeons have descended from Coltimia 
livia, the wild roch pigeon ; the common dovecot pigeons 
exhibit the coloration of the parent form, and the most 
purely-bred fancy breeds, when of a blue colour, often 
show these chatacteristic marks. One of the above-men- 
tioned e:q>eriments consisted in pairing a “mongrel female 
barb fantail with a mongrel rnale bub spot, neither of 
which mongrels had the least blue about them.** It appears 
that blue barbs are exceedingly tare, that toe q>othas been 
known as a pure breed for nearly 200 years, and that a 
white fantail throwing any othu colour is almost an 
unknown occurrence ; nevertheless the ofbpring from the 
above two mongrels were of exactly the same blue tint over 
toe whole back and wings as that of tBe wild rock pigeon 
from the Shetland Islanda. Moreover, every chamcteristic 
mark of the wild pigeon was repeated in their mongrel 
offspring: This experiment demonstrates in the most 
strtoiag way toe tendency of a cross to produce reversion. 
The same result was also obtained ly pairing blac^ Spanish 
cocks wito hens of varicms white breeds. In this case the 
ofi^ring reverted to the red colouring of GaUus hankiva, 
whichmaybe safelyrankedastoe parent form of our domestic 
fowls. Li these instances toe o&pring revert to a character 
originally possessed ly the ancestors of both parents, and 
here toe cross is in no way essential to the reversion ; 
it merely acts as a disturbing cause (althon^, probably, 
no other equally strong disturbing power could be named). 
In these cases reversion to a cfimracter of any degree of 
antiquity may occur. Li toe otoer class of cases where 
the character to which toe offspring revert is one given by 
a single cross wito a distinct variety, the tendency to re- 
version becomes weaker in each generation removed from 
toe cross, and may ultimately be obliterated. The length 
of time requisite to effect obliteration has formed a subject 
of discassiotL The question can hardly be answered, but 
toe fact that it has b^ asked shows at least that oblitera- 
tion may in some cases be effected in a practically finite 
pmiod. In otoer cases even ciharacters gained in this way 
ly a single cross seem incapable of exteruunation. Fowls 
have been known to exhibit a Malay character, due to a 
cross wito that breed forty years previously. 

Variability. — ^When in any case we &d toe offspring 
differing from toe parent, we set it down at first si^t as 
an instance of variabUily. But on the discovery being 
made tiiat toe peculiarities characterizing the ofibpting are 
derived from a remote ancestor, it can no longer be so 
considered, and must be attributed to reversion. Many 
cases of apparent variation are due to this cause, ^ns 
GlSrtner declares, and his experience is of the hipest value 
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on suet a point, that when he crossed distinct species <rf 
SatSS^pbnte thkt had not been cultivated, he Bcver mm 

saw in the ofibpring any new ^ 

the odd manner in whiiih the characters derived “« 
Barents were combined, they sometimes appeared as if 
MW. It appears, therefore, that the pomt at which *e 
line'of distinction is drawn between reversion and 
denends in many cases on the state of our knowled^ of 
tS subject In some other points, also, the 
between inheritance and variation are extrmdy mtr^te 
and difficult to unravel These two pruw^les Me often 
of as opposed to one another. The foDowmg 
^ shows that any definition of variability mptying 
that it is necessarily equivalent to a breadi in the law of 
heredity is incorrect. Some kinds of sheep and cattle dogs 
ate cffnE""»*”1^y almost destitute of a tail ; and this Stoe- 
henge attributes to the fact that under the old excise laws 
mly those dogs whose tails had been removed were exempt 
from taxation ; so that this inntilaiion was universally 
p rqpt-igptl until the defidency became hereditary. The 
production of a tailless breed of dogs must c^^y be 
considered a case of variation, yet in this case it is not a 
6reae& of the law of heredify, but a remarkable indance 
of obedience to that law, that is to say, of the transmission 
of the effects of mutilation. In other cases external caiues 
produce some constitutional or otherwise imperceptible 
(hanges in the parent^ and these in being transmitted to 
the offspring become corrdated with some external or 
perceptible iteration, and in this way new characters 
may appear. This is undoubtedly a true case of variation ; 
nevertheless, strictly qseaking it is due to the inherited 
effects of a cause acting on the parent. And it seems 
illogical to separate it in a radical manner from cases sudi 
as that of the tailless breeds of doga Considering, there- 
fore, the great difficulty in whidi the subject is envdoped, 
it will be well to abandon theoretical considerations, and 
merely to state that characters at least jiractically new do 
undoubtedly appear in the offspring. In every group of 
organisms a degree of variability, suffident to give nmterial 
for the breeder to work on, probably exists. Ihe Laplander 
knows and gives a name to each of his rdndeer, though, 
as Linneus remarks, " to distingnish one from another 
among snch multitudes was beyond my comprdiension, for 
they were like ants on an ant-hiH” A still more striking 
case is that of the old Dntch florist Yoorhelm, who kept 
above 1200 varieties of the hyadnth, and was hardly ever 
deedved in knowing each kind by the bulb alone. 
These cases are important as showing that, even in natund 
objects which appear identical to the unpractised eye, 
perceptible differences do exist. Man can effect nothing 
until some of his stock begin to vary in the desired direction. 
But horticulturists have found by experience tiiat when any 
{larticular dimeter is desired, the first step is to get the 
plant to vary in any manner, and to go on selecting the most 
renable individu^ even thon^ they vary in the wrong 
^ction, for the fixed character of the spedes bdne once 
broken through the desired variation will sooner or later 

“““y domestic 

“ variabflity in many diverse 
animals, however, very few 
distind races exmt; yet we must not condude that these 

sid^'thatof^ not van^ There are several causes be- 
♦w " ^ *0 aUode to a few of 


them. 

m me TequKd vanations occnrriiiK » very inpi ll. 


PptIaa animals k^t in smdl lots do not form races {e.g., dieq> on 

jy'in^^asting cannot be prevented, it is ohvions tiiat any 
variety which may appear will have no dinnce ofheing perpetnated, 
hut will be diluted down to flie normal t^. This apphes to cate, 
whidi, fromthdrwandcringandnoctnrnal namtsi cannot hepaired. 

It may appear a truism to ray that every variation must 
have a distinct cause, hut it is a truism ve^ often over- 
looked. ll^e case of twins, each bom with a peculiar 
crook in the little finger, is instructive, for here the con- 
dnsion is irresistible that the same definite, though 
unknown, cause produced the mal-formation m the tuo 
diildren. This case may also serve to illustrate the 
metreme obscurity in which the causes of auy given varia- 
tion are bidden, and the great difficulty of investigating 
them. Some general causes which induce variability may, 
however, be set down. 

There appears to be no doubt that organisms snlgected 
to the unnatural and changeable conditions implied by 
are more variable than those living in a state 
of nature. Thus monstrosities arc comparativdy frequent 
oTnnng domestic auunals and plants.^ Domestication causes 
a number of dianges in the condition of life; it is therefore . 
of interest to determine which of these are the most im- 
portant Contrary to what might have been expected, change 
of fflimutA is not an important cause of variation. T^ 
is repeatedly shown by A. de Candolle in his Giopraphie 
JBotemigue; and a change to a more genial di^te is 
certainly not necessary, for the dwarf ki&ey bean, which 
is often injured by onr spring frosts, and the peach, which 
requires the protection of a wall, have varied mndi in 
EnglMd. (See Acoumatisaxzok.) 

Li some moths the colour of the perfect insect is affected 
1^ a change in the food of the caterpillar, but there seeira 
to he no evidence that this cause has been active in 
indndng variability in our domestic races. On the otiier 
hand, excess of food is probably an important cause of 
variability. This view was held by Andrew Kni^t, and 
the same idea is expressed in the following remark of a 
"great raiser of seeds " It is a rule invariably with us, 
when we desire to keep a true stock of any one kind of 
seed, to grow it on poor land without dung ; but when we 
grow for quantify we act contrary, and sometimes have 
dearly to tepebt it.”^ ETevertheless it appears that many 
of the best varieties of fruit have not been produced under 
erdtivetion. Thus it is asserted that some of the finest 
French pears were originally found growing wild, and this 
was the case with an En^ish variety of apple. The most 
intemting fact connected with changes in the conditions 
of life is ^at the results of such changes are capable of 
accnmnlation. It is tius-pecriliarity that accounts for the 
fact that when new flowers are first introduced into onx 
gardens thqr do not vary. Thus the Swan Biver dai^ did- 
not^ break from its original colour until it had been 
su^ected to seven years of high cnlture. Many facts 
imght be given riiowing by what dight (dianges of habitat 
the health and general development of animals and plants 
may be affected^ but with these cases we are not especially 
concemei (See- Accuuatisatiox.) The causes, how- 
evw, which induce an unstable (mndition of general 
v^ahOily are of great importance to the breeder. ’ Of 
tae causes not already touched on the most important is 
intercrossing. In considering variations under this aspect 
rw atteinpt will be made to .distinguish from true cases 
OT vamtion the cases in which new- characters are simu- 
^ V ^ ®®“*“ation8 of bid ones. In the first place, it is 
probable that organisms propagated hi^eexual reproduction 
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are nsnally the most liable to variation. For here the 
ofispting ^ a double chance of being influenced by circum' 
stances afiiecting the parents; and by the concentration of 
a double set of tendencies into one individual, a better 
chance is given for the origin of variations pranced by 
combinations of ancestral ch^ctets. In the same \ray, to 
a certain extent, a cross trith a distinct variety produces a 
disturbance or loss of equilibrium in 'the reproductive 
system firom which a tendency to the production of varia- 
tions results. Thus Gartner asserts that seedlings from 
Dianihus harbatxts, when crossed by the hybrid D. ehinensi- 
barlmtus, were mote variable than those raised from this 
latter hybrid fertilized by the pure D. barbaiut. 2Xax 
Wichuta insists strongly on an analogous result in the case 
of willows ; and ESlreuter says that to obtain an endless 
number of varieties from hybrids they should be crossed 
and recrossed. 

Some peculiarities in our domestic races are to be attri- 
buted to the inherited efiects of habit and of disuse. 
Splints and ring-bones on the legs of horses appear to be 
certainly hereditary; and veterinary surgeons agree in 
pronouncing these growths to be the result of travelling on 
hard roads, and of the horses being shod. The efiects of 
disuse are clearly shown in the skeletal characters of our 
domestic races. These effects are wdl marked in tame 
birds, which are necessarily prevented from exercising thrir 
wings in -flight. Thus in the domestic duck the crest of 
the sternum is less prominent, the f urciilum, coracoids, and 
scapuhe are all reduced in weight relatively to that of the 
whole body; the bones of the wing ate shorter and lighter, 
and the bones of the leg longer and heavier in comparison 
with the same bones in the wild duck. Closely connected 
with this class of facts is the subject of mdimentaiy organs. 
Li organisms living in a state of nature the constant pres- 
sure of the struggle for existence tends to keep useless 
structures in a rudimentary condition. But domestication, 
in reiriovmg this pressure, does away at the same time with 
the principle of economy of growth ; and accordingly, we 
find that organs rudimentary iii a state of nature become 
devdoped under domestication. Thus cultivation Los made 
true branches out of the thorns or rudimentary brandies 
of the ^Id pear. Again, the rudimentary flfth toe on the 
do^s hind foot becomes in some cases c onsiderab ly deve- 
loped, and forms the “ dew-daw ” of a few large breeds. 

Conation has probably played an important jrart in 
modifying domestic races ; for in selecting a given character 
man has frequently perpetuated many other peculiarities 
correlated with the first. 

Finally may be mentioned the curious phenomena of 
*• analogous vamtion.” This term is applied to those cas^n 
in which/ varieties of one species resemble distinct but 
allied spedes. ^ 'Where this occurs it is probably due to the 
two forms Wring originated in a conunon progenitor, so 
that modifying causes evolve similar varieties in the two 
cases because of the similarity of material which these 
forces have to act on. Andogous variation is therefore 
properly spea^g, a branch of the subject of reversion, and 
once more points out the dose connection PTiating between 
the latter phenomenon and variabilify. 

In purely bred fowls of many mces, birds may occasion- 
ally be found dosely resembling the Gallua banUea, Here 
the case is one of ample reversion, and has already been 
alluded to. The production of spangled sub-breeds of 
Hamburgh, Polish, Malay, and' Bantam fowls is not an 
obvious case of reversion to a known ancestor. It may 
be due, however, to descent from the parent form of the 
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flironghont the order. 

Sdeclim . — Selection may be defined as the process by 
which the procreators of each fresh generation are chosen 


out of the preceding one. But with reference to the 
formation of our improved breeds something more than 
this is meant by the term. The modem development of 
the art, whidi has been distinguished by Mr Darwin as 
methodical sededion, always implies that the breeder has 
before his mind an ideal form, — a model on whidi he 
attempts to mould his straixL To be successful in this 
respect a man must not only possess in the highest degree 
the powers of discrimination, enabling him to determine 
whidi individuals are tending in the right direction, that 
is, whidi most nearly approach his ideal, but he must be 
able to dedde, in the most judidous manner, as to which 
of his selected individuals ought to be paired together. 
The subject, therefore, falls naturally into two divisions — 
(1) the discrimination of individual differences, (2) the 
arrangement of the pairing. 

1. Discriminatim 'of Jndividval JHffermees . — ^The extremdy fine 
powers of perception and the great patience required ly the breeder 
plight he lUnsfrated ly numerons instances. Sir John Sebright 
is said to hare sometimes qient several days in weighing the rred 
merits of five or six birds. In Germany flie merino sheep farmers 
donot even trust theirown judgment,but employprofesaonal “dieep 
classifiers” to select the best of the flock for breeding purposes. Ifot 
merdy outward form, but internal and constitutional peculWities 
have been carefully attended to by breeders. Thus, BakeweU (the 
first true methodical breeder of whose proceedings we have any 
Imowledge) bred almost entirefy for the early maturity and fatten- 
ing qualities of his strain ; and again, in the improved short-hom 
biecd^ tte masses of internal fat or tallow hare been increased to an 
almost incredible extent.^ Professor Low states,- os an instructive 
instance of the limits that should be put to the exaggeration of 
any one poin^ that even the great Bakewdl appears to luive made 
this: mistake in causing a nsdess accumulation of fat where it was 
not needed. It seems that tiie fat mingled less with the lean 
than mren in fte old breeds, and that it spread in layers under 
the skin, forming cushions of fat. He quotes a writer who ob- 
serves tiiat, having with great difficulty form^ a race of cattle that 
would “make fat;” Bakewdl left his successors under the necessity 
of producing a br^ that would “make lean.” The same l^d of 
error was at one time committed \rith the improved short-homB, 
whose pix^enitorswerepre-eminentlygoodmilkers; here the breeders, 
by attradmg exclusively to other s-i- — i 


Ue milking powers of tiie race, Yonatt is convinced that this loss 
is not necessarily coixdated wiQi rapid feeding qualities. > He 
asserte tiut by careM selection a stram may be obtained (and this 
has, in fact, 'wen efiected) in which the cows are first-class milkos^ 
and when dried fatten quickly and welL 

In iqnte of these warnings amiinst exclusiveness and exaggeration, 
it sho^d be remembered that the difficulties of sdection are greatly 
increased by attention to several points at once, jin illnstration of 
this may lie taken from tiie less important art of fancy breeding. An 
eminent fancier in qioiking of, the almond tumbler piwon (a breed 
having five pointy viz., ^unmage, carriage, head, be^ and eye), 
remarks that “there ore some young fanders who ore over covetous, 
who go for all the above five pnqierties at once ; they have their 
reward hy getting notiling.” Hr Darwin observes^ “'We may smile at 
tiie solemnify of tiiis precept, but he who lau^s will win no prizes.” 

It should DC temarl^ however, that “fomwing” is not governed 
by rules identical with those which regulate breeding for economic 
purposes. The fancier oftm has to strive after extreme abnormal 
devdopment, amounting to monstrosity ; it has often been remarked 
tiiat he will not tolerate onythhig Aort d this extreme divergence. 
On the otiier hand the economic breeder is prevented hy solid mone- 
tary considerations from bring misled, to any great extent^ ly fashion. 
Hence^ instead of the wide difiTerences observable in “fancied” 
animals, we find a remarkable nniformily in certain characters among 
many of those bred for use. Thus all the improved races of the mg 
dosdy resemble earii other in their shortened le^ and mnzzl^ 
thrir large hairless bodies and small tusks. 'W^-bred cattle of 
several dmtinct races exhilnt a sdmilar convergence of diaracter. 

2. Arrangement cf (he Pairing (indudhig crossing.— SVe have 
dready alluded to the remarkable case in wmdi it seems an advan- 
tage to the offspring that one parent only shoidd possess the desired 
quality in an especial degree. This may be considered an extreme 
case, ydt it bears some relation to tiie principles on which breeders 
usually regulate the arrangement of tiie pairmgs. Generally qieak- 
ing^ individuals having certain points peerdiony wdl develtpM are 
matched with those excdling m otiier directions. It is pro'toUe . 
that a ^ysiolcgical law wh^ would formulate the exceptional 
cases above mentioned would sdso favour the more common practice 


* Yonatt, Ctrftfe, 1834, p^ 227, ef aeg. 
DomatieaUd Animab, 1846, p. 378. 


* Op. eit., p. 289. 
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hi colnrot the Devon cattleliecpines sL .. — , 

The advantages of in-and^m breeding have been insinea TOon 
hr the improvers of oar domestic breeds and some of them hara 
drohred tmtno ill resalts follow from the practice. Bat in spite 
of this assertion it is generallj admitted that degeneration eiaa m 
eonstitation or in other ■ways does nitimately ensue j m ™t at 
any cost the breeder is aisolntely compelled to aoimt blood from 
another famQv or strain of the same race. In speaking of um 
necessi^in the case of sheep, Yonatt says that the breeder vml 
choose "a ram from a soil and Idnd of mod not disimilar to his 
oim, . . . vath points as mnch resembling bis own sb^ as ^y 
be— quite iu gQ<A as those in bis own flock— superior ii posable 
in some pointy inferior in none.** But in opposition to Tonatt 
it may be aign^ from tbe practice followed by some great ponltiy 
breeder^ that animals batm^ the same phydcal charaetos, hnt 
wUeh have been kept under duterentcondi/jmu^ ought to be selected 
for crossing. By this means tone and vigour are infnsed into the 
stock stithont materially altering its character. In other cases a 
difierent plan has been followed. For instance, Coll ^ (for w^t 
purpose is not clear, on accoont of the secr^ in which he carried 
ont w art) erased his shorirhoms srith a distinct hreed— the Gallo- 
sray. He thus pradnced a snb^traiu or family, called in rqiro^ 
the “Alley,” but possessed of great merits, which, by reerossing 
with short-horns, necams qnite equal to the pure breed,* ond 
ptoduced animals which sold for enormons prices. This method 
of nuking one “violent” cross, and trnsting to subsequent ie> 
tRKsing with the pure parent form (together with long con- 
tinned sdeation), has sometimes been followed where some espedal 
quali^ is required. I/nd Orfoid’s srell-known attempt to mfhse 
plnck into his greyhounds by means of a cross with a onll-dog is a 
case in point .Stonehenge records a carefnlly-observed experiment 
of the same kind, which shows that the objretionable form of the 
buU-dog cm be thorqimhly eradicated even in fonr generations. In 
other cues a cross with a ^stinetTarie^is effected with the object 
of forming an intermediate race winch shall transmit its r^racters. 

Cromng . — ^An injadicioos exaggeration of certain 
qualities, as in some cases before allnded to, has taken 
place in breeding long-woolled sheep. Here tbe fleece bms 
been almost exclusively attended to, and the qnalily of tbe 
carcase allowed to deteriorate. 2?b doubt, an improved 
breed remedying this evil might have been formed by 
eelsetton, but this proems would have been slow and 
extremely diflicult; and, fortunately, there existed the 
rndier method of forming a cross-breed race combining 
the desirable chatacteristira of both varieties. 

Dra<» and Pascy® have pointed out the great increase of 
pronr yielded by a cross between the long andshort-svoolled 
sheep The following table gives in the first column the 
numbw of Cotswolds, Sonthdowns, and sbeep of a “cross 
breed intermediate between them, which a given area 
will support ; the second ps-es the total value of fleece and 
rar^e in each case for the number of animals given in tbe 
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not p t pvilft are yet incapable of transmitting their valuable 
qualities to their ofi^ting, are bred for the butcher l^ & 
repetition of the first cross. 

Some of the more important points in connection vrith 
methodirol selection and the modem art of breeding have 
now been briefly indicated. The results obtained have 
been truly astonishing; Lord Somerville graphically 
remarked that the modem sheep-breeder appeared to have 
“drawn a perfect form and then to have ^venit Ufe." 
These extraordinary improvements have been effected 
almost within the last centoiy ; and it may be objected 
that because selection as now practised is of modem date^ 
tbe differences which characterize many races of great 
antiqnily cannot have been produced by man. This 
objection, however, is not vali^ for it can be shown that 
an unnoticed and therefore imrecorded cause of modifica- 
tion has long been in existence. This important agent has 
been named “ nnconscions selection it is illustrated by 
the following case. In speaking of two flocks of the Hew 
Leicester sheep possessed respectively by Messrs Bmddey 
and Bayess, Tonatt remarks that “ both of their fioclm 
have been purely bred from the original stock of Mr Bake- 
well for upwards of fifty years. There is not a suspidon 
eristing in the mind of any one at all acquainted with the 
subject, that the owner of either of them has deviated in 
any one instance from the pare blood of Mr Bakewell’s. 
flock ; yet tbe difference between the sheep possessed by 
these two gentlemen is so great that they have tbe appear- 
ance of being qnite different varieties.’'* 

How we may feel sure tbatr neither of. these breeders 
intended to alter the character of his fiock^ he merdy 
strove to produce the best possible Hew Leicester sbeep 
and selects those which approached his ideal moat closely. 
Yet orring to slightly differentstandards of exc^ence having 
been nnconscionsly aimed at in the two cases, the import- 
ant results pointed out by Yountt arose. It is an exceed- 
ing remarlrable fac^ that changes so small as not to be 
perceived by the trained eye of the modem breeder may 
ly accnmnlation produce obvious resnlts in tbe short space 
of fifty years. And if such changes may occur unnoticed 
under the supervision of men keenly alive to the possibili' 
t^ of diange, a far greater field for this kind of modifica- 
tion must have been offered before any such knowledge 
wu generaL An unperceived divergence of character will 
arise whenever men, actuated by some vague belief in 
heredity, begin to sdect the best individnal^ rongbly q>eak- 
ing, for reprodnetive pniposes. Each man will uncon- 
s^nriy take a standard of excellence slightly different from 
his neighbonis, and thus his strain will imperceptibly begin 
to differ from theira. How there can be no doubt that an 
amonnt of ^selection sufficient for this pnipose must have 
been pr^tis^ from a very remote period. Touatfi after 
an examination of the passages in the Old Testament bear- 
ing on tbe snbjec^ asserts t&t some of the best principles 
of breeding were then understood. The antiquity of breed- 
ing IS also proved ly certain passaees in ancient Chinese 
eniydopadias. 

of nations at present civilized most have 
I^ed throng stages in which they resembled the savages 
or me present day •, therefore it may fairly be assumed that 
custom which are fonnd among lowly devdoped savages 
entiqnity. Hoi^few races are more barbarous 

pains in the breed- 
“®V^ ^®g8f matching the finest together and pio* 
^® “other in order that the young 
Chan ^®|1 nurtured. From a large body of similar evidence 
for f® doubt that a degree of selection snffident 

evelopment of unperceived diveigence lias been 


* 3*e®eQ%p,315. 
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ptactised from exceedingly ancient times. The results pro- 
duced by prolonged selection of this kind may be estimated 
in vaiions urays. For instance, although it is certain that 
the pointer originally came from Spain, no sndi breed exists 
there at the present day. So far as is known no efforts 
have ever been made to modify the pointer; but every 
one has wished to possess as good dogs as possible, and 1^ 
an unconscious consensus of opinion, Ae desire for improve- 
ment has resulted in a slow progressive change in a certain 
directioiL But the amount of divergence produced by long- 
continued selection may be illustrated more forcibly by 
general considerations than by special instances. The fact 
that the progenitors of many cultivated plants and domestic 
animals cannot with certainty be determined points out the 
great divergence from the wUd parent form that has been 
effected under domestication. The genus Auehenia may 
serveasanillnstration. There are four forms in this genus — 
the guanaco and vicnSa, found wild, and undoubte^y dis- 
tinct qiedes, and the ^ma and alpaca, known only in a 
domesticated condition. Most professed naturalists have 
looked on all four forms as spe^cally distinct, and have 
made the assumption that the wild llama and alpaca have 
become extinct. But Mr Ledger appears to have proved 
conclusively^ that the llama is the domesticated descendant 
of the guanaco, and the alpaca that of the vicuna, — so that 
a large amount of divergence must have been effected in this 
case. And as we know that careful selection was anciently 
ax^lied to these animals, there is nothing inconceivable in 
such a transformation having been effected. The power of 
long-continued selection is well shown ly the fact that, in 
domestic animals and plants, the parts or qualities valued 
by man have been most modified ; thus the sheep has been 
jirized during many ages for its fleece, the horse for its 
strength and fleetness, and, accordingly, we do not find 
bree& of sheep differing from each o&er in strength and- 
fleetness, or breeds of horses distinguished by the properties 
of their hair, bnt on the contrary both animals have pro- 
duced races characterized by differences in the qualities for 
which they are valued. The same law is even more clearly 
demonstrated by plants under cultivation. Ih tire radis^ 
which has been esteemed exdusively for its root, it is the 
latter that differs in the several varieties, while the flowers, 
seed, and foliage are almost identical in alL Again, the 
varieties of the gooseberry differ much in their fruity bnt 
hardly perceptibly in their flowers and organs of reproduc- 
tion. In some cases structures neglected by man have 
varied by correlation ; but allowing for tin's exception, they 
may be said to have escaped the effects of selection, and 
accordingly to have remained stationary, while the selected 
qualities have gradually improved. 

In attempting to frame an answer to the question— 
How much has man actually effected! itwill be well first to 
estimate the amount of modification which may be claimed 
as his work, and then to measure the efficiency of the 
agents by which these results are bdieved to have been 
effected. 

(1.) Organic beings resemble each other in descending 
degrees, so that th^ can be classed in groups under groups, 
— classes, orders, genera, && The doctrine of evolution 
gives life to this arrangement and makes it truly a “ natural” 
classification, — ^the idea of different degrees of communit}' 
of descent being added to that of arbitr^ classification by 
commimity of characteristics. Thus it happens that the 
number and distinctness of the genera contained in a natural 
family become to a certain extent a gauge of the amount 
of divergence which the modifying causes of nature have 
produced, since the time when all the genera were united 
in the parent form of their family. And by a similar 
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method we may estimate the amount of divergence that 
man has effected. For instancy there can be no doubt that 
i all the varieties of the domestic pigeon are the descendants 
of the rock pigeon, and have sprung up under the cate of 
man during the long period of time that has elapsed since 
their wild ancestor was first domesticated. These varieties 
amount to more than 150 in number ; and there can be no 
question that, supposing them to be found wild, they would 
be grouped under at least five distinct genera, — so great are 
differences existing among them. This instance gives some 
idea of the marvellous amount of modification that may 
arise under domestication. 

(2.) Are the powers which man possesses of producing 
modification sufficient for the work assigned to them! It 
will be wdl to set down the assumptions which may &irly 
be made in connection with this point. 

Itet, the labours of the great breeders teach ns what 
enormous idianges can be effected in the short space of one 
man’s life ; and we know that the essential principles in- 
volved in ^e process were andently known and followed. 

Secondly, we may feel certain that great divergence of 
character is unconscionsly produced daring long continued 
selection of any kind; and we know that some kind of 
sdection must have existed from remote periods. Logically 
considered, therefore, the possibility of almost any degree 
of divergence having been effected turns in great measure 
on the question of the antiquity of selection. 

It is therefore important to note that an indirect kind of 
selection must almost necessarily be coeval with domestica- 
tion. For this can be shown to be the case with tame ani- 
mals possessed by the rudest savage, who does not regulate 
their increase in accordance with even the vaguest b^ef in 
heredity. In earffi litter of puppies, for instance^ some would 
necessarily be destroyed, for their master would be unable 
to preserve all the yormg ones whidi were produced. He 
would certainly not save those whidi were small, feeble, 
or deficient in any valuable qnali^. The finest in each 
generation would then be preserved, merely because it was 
bdieved that they, individually, would be useful, and not 
with any idea of “breeding.” Nevertheless, it would in- 
directly follow that the superior individuals in eadi genera- 
tion would, as a rule, form the progenitors of the next one ; 
that is, a ^d of indirect selection would arise. If then 
we can be sure that domestication, in some form, has existed 
from remote times, we may feel tolerably certmn that the 
above-described rude form of sdection must be of nearly 
equal antiquity. Apart from tire direct proofs on this head 
which we possess in the remains of the prdiistorio period, 
there is a high antecedent probability in favour of the ex- 
treme antiquity of domestication ; for it is certain that tame 
animals are of great use to savages, and the wild progenitors 
of many of our domestic creatures are rendered tame with 
ease. This is the case witii wild dogs, pigs, cattle, ducks, 
&C. In the case of v^etaUes, it appears that, in fames of 
scanaty, savages devour almost any berries or leaves which 
they can obtain, often suffering terribly in consequence ; 
and in this way plants at all superior in nutritions qualities 
would assuredly be discovered. We may, therefore, con- 
— (1), that the domestication of animals and the cul- 
ture of plants date from exceedingly remote antiquity; 
(2), that a certain amount of sriection must have been 
nearly coeval with domestication ; (3), that some degree of 
divergence of idiaracter must almost necessarily have accom- 
panied selection; and (4), that, consequently, the large 
amount of modification claimed to have been produced by 
man is a conceivable and credible result. (f. 

BEEGINTZ, the ancient Enyanria, capital of the drde 
of Vorarlberg, in Tyrol* stands on a hill at the S.E. end 
of the Lake of Constance. It haB an old castl^ two con- 
vents, and an orphanage. 'Bilk and cotton are mannfao- 


* SuU. At la Sob. ffAedimaL, tom. viL, 1860, p. 457. 
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It gave tne title to a po\irertui lamuy oi cotinisr, vause 
territoiy passed to Aostrian possession in the 16th centui^. 
In 1646 the tottn \nis captnzed the Swedes; and in 
1850 it gave its name to a treaty by which Austria, Bavaria, 
and 'W&rtembeig formed an alliance against Prussia. Popu- 
lation in 1869, 3686. 

BREHOIf LAW, the law of Ixdand previous to the 
tkmquest, and of some communities of the Irish down to 
the 17fh century (from hnitham, genitive hreiiheamain, 
a judge; root, hrdlh, a judgment; compare Tergcbretus, 
"vir^d~judieandum,‘' Cms., Le Bdl. Gall, i 16). Three 
rolomes of these laws, comprising the code called the 
SenAus Mar, alleged to have been revised by St Patrick, 
have been published by a Boyal Cbnunission appointed in 
1852, and other portions in the second series of O’Cnny’s 
Leaves on the Materials of Aneieiit Irish History, edited, 
with a Iramed introduction, by Dr W. K Sullivan in 1873. 
The^ antiquated and often obsolete language both of the 
original text and of the interlined glosses, coupled with the 
fact that portions of both are cited in compilations con- 
sidered not later than the lOth century, are argnments for 
their acceptance as fragments of a primitive system un- 
modified by An^o-Saxon, Danish, or Norman influences. 
The Roman (or cii^} law is hardly traceable in them, except 
M regards ecdesiasbcal affairs, and that sub wiodo only, 
^om the first-mentioned cause also, the provisions are often 
obscure and sometimes nnintdligible; but enough appears 

to UM^te the general nature and much of the details of 
these lau-s. 

As compared with flie collections known under the 
generic title leyes batbarontm, they are remarkable for their 
M^ousness, and furnish a striking example of the length 

refinements may be car& 
^ wnditions. They present a state of 
^“ceiTed to have existed under the 
land was toa greater 
Sn? “boc”.land, and comptisedSm- 

mons of tillage as well as of pasture, Ttijs land of 

OCCUmncn’ antail.!.! 1 .-A . . O* 


of iSJa (TaiafZ 

^ of npoBWooi 

of merely famfly published, 

together or^B household Hving 

iu piojodth, U 

^ theoretically J dthcregh sucli aa origin xnay 

The social nnif institutions described. 


The social imi^ 

numerous enou^ to households 
which existed a court and ^ manor, within 

organiiation. In of ^*"“**7 ®ocial 

portionsoflhecimmonlSiS 

squired in severalty briSn^^ ^® 

formed portion of tS tuof? ^ ®^® 
of which conatitated the mm- ^’‘^ny, one or mnce 
equivalent to a county or several Idugdom, 

rt or rcy»b„,^bo,?u thwrTL 
through sui>crior reffidi, to S monjS’ a^^e^uce, 
rank were numerous, but the disHncf; ' ^^® of 
grounded tbem ap^H^r vew arSl ^hich 

were aU «*Aires.»' ^ To b^cSST *?*® «J®«es 
freeman should possess. Lidrey^?® tie 

“ a certain amount of wealth 


in cattle, a prescribed assortment of agricnltural implements 
and honsehold goods, the meagi^ess of which eacemplifies 
the slow progress of the arts of life in early states of sodety 
and he shonld have a house of given dimpngio ns, rangin p 
from 17 to 27 feet in length, and containing a gr^ 
number of compartments, ^e houses were of timber and 
wattle-worl^ surrounded by open spaces of prescribed p-rtnu fr 
for each'dass. The lower limit for this space was the 
distsmce to whi^ the owner seated at his door could throw 
a missile of given weight; multiples of that distance' 
determined its extent for the higher classes. Q^citus has 
noticed a like cnstom of keeping dear spaces round the 
several dwellings among the early Germans; and this 
regulation has probably contributed to retard the progress 
of the early Ksh out of pastoral and agricultaral into civic 
habits. There was a serf and slave popnlation, who were 
designated eniaans, os representing the earlier Pirbolg 
and Pictish colonists, who did not enjoy these privilegre 
except by the procejs of becoming /tiidhirs or tenants of 
toe separate lands of toe nobles, who called themselvM 
&aufd, or Gad, and daimed a different descent Besides 
to^e tenants, or “feucis,” there were dependants p gliH 
c«(«, who stood to the wealthy classes in a relation re- 
smbling that of the climis of the Boman commonalty to 
to^ patrons. Both they and the fuidhirs owed suit 
and homage to their fatks or lord% as weU as services 
and rents m kind and in refections.. The food-rents, 
fiiadh, coi^ponding to the Anglo-Saxon feomu (whenre 
mxmer ), wi^ supplied both at the residences of the 
ctoefs and at toe tables of their tenants, whence originated 
tbemtoms of eoyne and livery of later times. 

fi.. “®"®y practically unknown, end 

toe unit of value Ued, seota, "assets") was toe cow. The 
txiles appear to have been attadied to their lords by 
lar;^M, or commendations" of cattle which they used 
m their own tribal lands. It is in the fuidJur class 
in + 1 ,*^ tenure of land originated, and possibly 

discover the rudiments of 
'■^® /“WAiV is, in the 
®^“>losists, the fo-tir or "land- 
rntmUtt ^ ®*^® holds land of another. The rules 
arf^nn^E f ®®.I®*?^ hinds of enjoyment of the land 
of Si if« ^® and, os may he observed 

finntm j are extraordinarily minute, being 

to ^ and SaWlidea, Jodat a^ prof 

mav Im ciTOmiatoces, in Tttlnas munbatad, irbidt 
their *^® social progress made under 

S *^‘® ®“d of seven years, 

tooSd ^"5^ J®®? Bot the sJpply 

serve his ^®‘^ limits if the recipient would pre- 

was faonnd > ®® ® freeman. The/«ufliir, or base tenant^ 
lord niiarT. » n.. _/^y,^turns in rent and services, and the 
the T- T-^- r- i nii ^P^tion of the te^t^s engagement^ resume 
toe ^idJtir^g on^ would appear that during 

without a measaJ^^^^ could not be otherwise disturbed 
cdlg or of ®o“P®“sation. On the death of the 

lord. /vidkir, a guasi heriot was payable to the 

tutorial headships was elective 

The law of ^ individuals, was hereditary, 

m veiT minntp ® deceased person’s property 

toetedmicaldespp}i^'^”’^i®°®J though obsenr^ ouing to 
hut it appeals classes and persons entitled ; 

and not per *#t’«.«n^^nii®®®f®™P^ted divisions per eapda 
forthe ^eSy- T^® 1®^ of ««moye is Saiklible 
®uuctjoa, andfor relations which it appears to 

careful protection of toe separate pro* 
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perty of the iiregiihr as well- as of the laivful \nfe^ both 
daring cohabitation and on sepatation, which appeals to 
have been frequent The lawful wife seems to hare had 
no other protection against the introduction of tiie “adal- 
traich” wife than the withdrawal of her separate property, 
in addition to certain mulcts payable to her on the occasion. 
She possessed independent rights of alienating a portion 
of her separate properly, and could, to some extent, control 
the rights of alienation of her husband. The -looseness of 
the marriage tie eridenced by these laws was one of the 
evils calling for reform alleged by the Irish prelates in 
their letter moving Pope Alexander III. to ratify the grant 
of the island made by Adrian IV. to king Henry IL 
The practice of putting out the childrra of the wealthier 
classes to be nursed and educated may have contributed to 
make such relations less incompatible with domestic peace. 
The law of fosterage, of which few if any recognizable 
traces, outside the law of apprenticeship, have survived 
dsewhere, provides for the external nursing and educating 
of the diilten of the upper class by poorer members of 
the community, who, besides the fosterage-fee received 
with the infant, had a dniwi on the fosteivchild for support 
in old age. liie fostering began from infan<y, and ter- 
minated, in the case of dau^ters, at thirteen, and of sons, 
at seventeen years of age. ^ A certain amount of instruction 
should be imparted. Girls of the less wealthy class should 
be taught to use the handmill {quern) and sieve, to bake, 
and to rear young cattle ; those of the higher class to sew, 
cut out, and embroider. The boys should learn lain- 
drying and wood-cutting, and those of the upper class 
chess-playing, the use of missiles, horsemanship, and swim- 
ming. The lawful food for all was porridge. Their 
clothing, besides the nursing clothes supplied by tire 
parents, was according to their status, from sober coloured 
staffs for the children of the less wealthy to scarlet doth 
and silks for the children of those of the rank of king. 
Provision was made for the necessary correction of the 
pupil, with mulcts for excess. During the pupilage, the 
foster-father was entitled to all compensation for injruies to 
his ch^e, and liable to all mulcts for their offences. If 
the child ^ed in its pupilage, another might be sent in its 
place. If returned before Ae completion of the term, or 
imperfectly educated, the foster-father should refund. The 
fixing of the pit^ortionate amounts due in the several cases 
gives rise to mudi minute regulation. The law of military 
service like the others, was based on a system of fines 
leviable for non-attendance and even for desertion in the 
field. To what has been said on the land-law it may be 
added that public contributions were leviable for the repair 
of roads and bridges, and the maintenance of the chiefs or 
king’s fortresses ; and that each community had a public 
&hing-net, ferry-boat, &c., besides such objects~of 
this kind as were possessed in severalty by the rrealthier 
members. There was also a law of wiufs and strays, and 
of wrecks of the sea, with provisions for the entertainment 
of shipwrecked seamen at the common charge of the district 
entitled to the distribution of &e wreck. There is little 
mention of testamentary disposition j and from the language 
employed, a Soman origin may be probably surmised for 
it. To connterpense the excess of privily incident to the 
possession of wealth, the mulcts payable for misfeasances 
and nonfeasances ^ all kinds were graduated in the 
interests of the poorer dosses. Crime and breach of con- 
tract might reduce from the highest to the lowest grade. 

As regards the law of eoniraidts generaSy, the diMWlifipa 
arising frx>m tribal partnership, infoncy, imbecility, cover- 
ture, and obligation to the lord give rise to many excep- 
tions and qualifications, the general rule being that 
acquiescence, after notice, by the parties jointly interested, 
or standing in relations of protectorship, has the effect of 
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validating what would otherwise be void. Distinct periods 
are limited within which the parties entitled to disagree 
may avoid the bargain ; and, in all cases, a locus poenitentiat 
of twenty-four hours is annexed to the oral agreement^ 
within which time either parly may rescind ' it. The 
nature and effect of a vxaranty on sale appears also to have 
been understood and provided forj and ^quent reference 
is made to the cases arising on unsonndness, latent or 
supervening. There are some traces of a law of the 
market, but how far, if at all, it qualified the ordinary 
rules of contract, does not appear. The Aenachs, or great 
fairs, were held at distant phees and at long interv^ of 
time. Various immunities are given to the -persons fre- 
quenting them; and a violation of some of the necessary 
provisions for securing the peace and decorum of the meet- 
ings was exceptionally punishable with death, while almost 
every other offence ihight be condoned by a pecuniary 
payment. A highly interesring account of one of these 
great assemblages, which was hdd triennially at Carman, 
near Wexford, is given in a tract translated in the 2d series 
of O’Curry’s Lectures, where, among the various classes 
resorting there for amusement and trafiSc, mention is made 
of Greek merchants bringing commodities for sale. The 
laws themsdves give little intimation of their own origin 
or sanctions. They appear to have undergone no substan- 
tial changes from time immemorial; but some evidence 
exists of local law-making anthorily exercised at meetings 
of the freemen of the erieh, subject to revision by some 
higher authority, and one of the objects of these fairs or 
eomitia was to pnblirii such enactments as well as the 
general body of ^e laws and customs from time to time. 
The law of torts regarded all offences, with the nominal 
exception of murder, as condonable by fines until the 
offender and those liable for him could pay no more, 
when the defaulter lost his status and fell into the servile 
dass. For some of the offences of the individual, the 
finni or family were responsible ; for others, pardcnlar 
sureties. Whether this qrstem of qpiasi fmnk-pledge did 
not extend to breaches of contract, as well as to cases of 
non-feasance, misfeasance^ and breaches of the peace, 
appears uncertain. The scale of mulcts for the several 
sorts of homicides, wounds, and personal hurts, is in out- 
Ime the same vrith those of the other western European 
nations ; but, in addition to their definite fine of so much 
for such and such a lesion or bmis^ it provides by rateable 
deductions for excusatory circumstances of intention, know- 
ledge, contributory negligence, accident^ and necessity, all 
of which are considemble refhiements on the contempor- 
aneous systems of the Continent. The penalty of death 
for murder was of ecclesiastical introduction, and, like the 
law ordaining the payment of tithes, appears to have fallen, 
into desuetude before the Conquest. Chief Saron Gilbert 
in Dwyer's case (Gilb., Eu., voL 1 p. 9) has an observation 
apposite to tiie state of society disdosed by this ^stem of 
measured mulcts and mutual snrelyship, in treating of the 
state of Britain before murder had become punishable with 
death under the later law of Canute: — 

" It is not very hard to conceive how the fciiigdoin was maintain^ 

Iw peeuniary uaiMs only ; for in those days every man was pnt in 
iaeDccoaui (Q^tiiing) ; and if found wandering tiiree days out of 
the Deemnary, he was taken up and imprisoned, and he was pre- 
sently to ahjnre the kingdom, or else he lay at the mercy o^very 
one mat could lay hands on hinu And if any offence was co ngnrt ted 
in any of the Decennaries, if the party was brought to answn', m 
inn obliged to pay his fine for ms office, or he was imprtionea 
iac ever ; and, if he fied, the tythmg was answerable for his fine or 
mulct to flie king. So that by this discipline men were pnt 
a neeesatj of tang iimocen^ or paying a grievous fine, or bmg 
totally deprived of the conversation of rnarmind. And the uymg 
of the fine on the ^thii% in case the oflTender^fied, made it the 
interest of every man to raing the ofiender to lieh^ and made it 
aceedinR difficult to conceal a theft or a mnither. 
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BREHON LAW 


sabtlest distinctions concern the liaouity of the person 
bound to provide the fetters, in case of the culprit’s escape. 
It has been suggested mtb much appearance of reason, mt 
refinements of tins hind, inter apices juris, urith vrhich the 
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of abstract rules than evidences of any actual applicatioa 
of lavr to the particular subjects. Such are the law of the 
measure of damages for injuries by bees, by cat^ by the 
banting bound, by traps for game, &c., aU which axe 
elaborated to a pedantic nicety. Of the courts in which 
these laws ware administered we have but an imperfect 
view. The primary local tribunal was a guasi court baron, 
called the Aireeht, composed of freemen of a certain status. 
The inferior classes were ieoma aireehta, that is, “impaies 
cutisB." The office of Biehou in thecourt is very obscurdy 
indicatei The stays and imparlances (anod, esain, dvtJdm), 
incident to tlie process of brining causes to 
jiffigsuent, aud the fact that damages were, in all cases of 
ordinary occurrence, assessed beforehand by specific mle, 
gave repeated opportunities for settlmg out of doors. There 
were profe^nal advocates and means of carrying the ease 
jurisdiction, but how these wore oonsti. 
t^ does not appear ; but mention is made of several 
gadation s from the atre^ urnaidh (dieiifPs ioumst) to 

indicates some 

tiflj to ^ admitted, in questions of 

nue to land, that of the ear, elmts, or general renorfc. and 

to tt. fai. r. poeM^folJ 

!°°l^ to «>« i. 



JMTywg theloiowkdee of tun, j “d for 

froni both Tfllaias n«t tba ®«T7 wane bow 

tell it chOd^ ^ wh^em wnm^y 

of OseaadGroCii sferSS-te* T*® 

honSi under a stoai^ which deS^ 

"This gives countenance to the 
«ign of Aed Slaine in thf 7th ^ ^ 

fences in the countiy. but all there were no 

mounds surrounding dwellings “‘^i 

this statement unreservedly^^^w difficult to accept 
®*f^gwng fabulous of ^ 

uotebly so by tho fe f and 

Brehon code comprises the 

rj^\dimension8,andsSl^fL^‘‘'J The 
thwe are hid down trith^^i?"? quick^etting of 
and liabiUties of adioiiSI!2.^^®”f®*^^» and theSts 
Bctur^ng to the subject of*^**^ i®*? minutely described 
» ^ dw.« ^ BtyioD, toS 

by which the jurisdiction of rtH*® incidents of 2 V(wmi J&k portion of the geaehus Mar,*' in 

ach, than of thn nnne«'Z<....xo_ ^ of the court was made to t* vd. aiv. p. 88, 1867.1 
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way of attachment {formse}, subject to a lien, on secnritv 
for his appearing and abiding the award of the court, or it 
might at once be driven to a pound. {forus\ Here it wu 
kept during a certain time or "stay » (onaA varying wiS 
the nature of the complaint, daring which the dafAnd. ^I 
imght have it on like security: Pailiag this, a process 
of forfeiture (lobad) commenced, and ultimately the dis. 
tress, or so much of it as sufficed to satisfy the doi' m vested 
in ihe plaintiff, the defendant receiving back the « 
any. On security being given, the merits of the disrate 
\rere determined by the court A proceeding analogoiu to 
the action of rqdevm was thus incidental to every liSeo^ 
faouj and this appears to have been the early ce^erf 
the common law in aU the local courts, not proceeding on 
fte king’s ^mte, boft of England and Scotland, do^ to 
the times of Bwcton (fa 1S6. 2, Beeves’s ITist. Bng. Jmb 
69;, a^ of the enactment "Quoniam attachkmenta” 
\Le^ Bar. StoU, i rad c^). One of the few easts dted 
in the Brehon law (voL r, p. 66) states the procedure in 
what was sobstantially an inter-tribal action of ejectment 
for recovery of land, in tho incidents of which a resem- 
blance IS found to many principles of jurisprudence and 
methods of procedure of tho common law of England, such 
os piesmption, limitation, set-off, entry, ouster, Stress, 
roscne, pursuit, withernam, replevin, snrety in reffievin, 

avotny, W^b mortgage, writ of possession, rad le^ of 
distress. The case was this:— 

mortgage in part peT^ 

It be^e a question whether the kw of 
^ absolute estate. To 

tribe in possession drove them off ao- 
“ otoisMn that fonneriy the eMauti 
poaesrion. Mio claimant's bailiff4en d&S 

to toe «“«»« “d drove 

£w hKto w lay down. It would 

fn^ notification of hia proceed- 

™ distress to the nearest ponnd of the 
?®* been matedT escaped, 

amountlor wlat 

escaoed beufK consKferedTe coustruetive rescue implied ly the 
HP’? "»Jh8 OTOer's custody. Uo^thstand- 
tiie tribe in W ffl^ri^ of toe proceeding was admitted by 

iwnV the «ff wft« now came forward and had 

to return P^®dgB to tw the question at law, and 

^ Bimccessftil. Purthw aecmitv was also 

KiX’SnJf The actioSwKcK* &»> 

ment and the assumed the diaiacter of gert- • 

the ^ bailiff who had made 

land. JtwMMd^fW**^*®®^S®a®^ tifleto toopossesaon of the 
ofZce SeS *,!* Wriod of prescription being the time 



* mulct of less 
uu balance 


rtf S-:_Lrri scuang ou me receipai mcina* 

dne^ **°® *5® “ortgagee, against the oriri- 


retnnj of tor«m- was i^d he hod 


fating on 

Hindu Ssh rad*^^®“®® 


J A*1V. p, OO, WOifaJ 

of provisions of the s'btute 

I So dSS *• 4 in England, forbidding 

and of the “ 71 A ^yond the bonnds of the conn^, 

' n 7) fo s JS™ M^estatem ” (re-enacted by 1 Bobert, 
hounds of * 1 ,®^*^ Hiab when driven beyond the 

’^fistress iffiall be ihiWted 
ductive ^® *®8B*ded not as merely intro- 

previous state ®® substantially dedaratoiy.of Ao 

opi5oTS^.l‘^«^®*^>w; fJrthor, that ihe old 
was ail administration of justice was at first in. 
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the hing es hand^ bat aftenvards, as the kingdom vras 
divided into counties hundreds, &c., so the administration 
of justice m>s distributed among divers courts, of which 
the sheriff had the government of the county court, &c.," 
is probably grounded on an inversion of the actual progress 
of the facts; and that when it is said of the right to 
recover land in a personal action, of set-of^ and of other 
equitable incidents of justice that such rights did not exist 
at the common law, the wor^ “in actions commenced by 
original writ,” shoidd probably be understood ; for there is 
no difBcnlty in conceiving how all the main incidents and 
prindples of law disdosed by the Irish case could have 
arisen regularly in the county court, always a court of 
equity for the defendant, when the bishop was associated 
with tire sheriff, and the right of the suitor to be his own 
apparitor had not }'et been abrogated by the law of Canute, 
re-enacted by 'William L (Lep. Gtd. Gonq., adiv.). How 
these resemblances have come to exist in &e early laws of 
die two islands may be a question for the historian and 
ethnologist. It is well to know that, whencesoever derived, 
the common law may to so great an extent be reco^ized 
as substantially a common i^eritance of all the popula- 
tions now organized into the United Kingdom, (s. f.) 

BREISLAK, SciFioxE, an eminent geologist, was bom 
at Rome in 1748. He early distinguished himself as 
professor of mathematical and mechanical philosophy in 
the college of Ragusa ; but after residing there for several 
years he returned to 1^ native city, where he soon became . 
a professor in the CoUegio Kazareno, and began to form i 
the fine mineralogical cabinet in tW institution. His 
leisure was dedicated to geological researches in the Papal 
States. His account of the aluminous district of Tolfa and 
adjacent hills, published in 1786, gained for him the notice 
of the king of Hapl^, who invited him to inspect the 
mines and similar worlm in that kingdom, and appdnted 
him professor of mineralogy to the Royal Artillery. The 
vast works for the refining of sulphur in the volcanic dis- 
trict of Sol&tara were erected under his direcHon. He 
afterwards made many journeys through the ancient Cam- 
pania to illastrate its geology, and published in 1798 his 
Topoprafia Fidca della Campania, which contains the 
interesting results of much accurate observation. Breislak 
also publmhed an essay on the physical condition of the 
seven hills of Rome, which he r^arded as the remains of 
a local volcano, — an opinion whi& more recent investiga- 
tions appear to disprove. The political convulsions of Itdy 
in 1799 brought Breislak to Paris, where he remained 
nntQ 1802, when, being appointed inspector of the salt- 
petre and powder manufactories near hlilan he removed to 
that city. He died on the 18th of Febraary 1826. 

Daring the latter part of his career he published the followmg 
vatka^-Bd Salnttro e delP ArU dd Salnitraio ; ilanonasulla Fab- 
• hrioBaSme eSaJiriadane deP NUri; Instrusibne prafiea per hpieeole 
Faldirieasbme di Ifitro, da ford dalle penone di Oampagna, TTfa 
vdnable Introduxione edla Geologia i^peaied in 1811 ; a Fiendi 
edition \rith actions was pnblmied in 1810. Finally, the Austrian 
Gtovemment; in 1822, took on itself the expense of publishing his 
Jkseridime Gtologiea della Prmneia di Milano. 

BREMEN, one of the three free cities of the new German 
empire, is situated on the River 'ViTeser, about 50 rnilpg 
from the sea and 60 S.W of Hamburg. The latitude of the 
observatory is 53° 4' 36" N., and the longitude 8° 48' 54" 
E. The city consists of three parts — ^the old town (AU 
Stadt) and its suburban extensions {Yordc^ij on the right 
bank of the river, and the new town, dating from the 
Thirty Years’ War, on the left The river is crossed by 
three bridge;^ of whicdi the last was built in 1874-5. The 
ramparts of the bid town have long been converted into 
beautifnl promenades and gardens, but both the bid and 
the new town are still surrounded with moats. The area 
of the whole dty is greaj in proportion to its popnlation. 


the houses in general being built to contain only one family. 
The public buildings, situated chiefiy in the old town, 
comprise the following : — ^the cathedral, erected in the 12th 
century, on the site of Charlemagne’s wooden church, and 
famous for ite Blakdltr, or lead-vault^ in which bodies may 
be kept a long time without suffering decomposition ; the 
church of St Ansgarius, built about 1243, wi& a spire 400 
feeth^h; the SatlJiaus, a building of the early part of 
the 15th century, with a celebrat^ underground wine- 
cellar ; the town-house, formerly the archiepiscopal palace, 
and converted to its present uses only in 1819 ; the Schut- 
ting, or merchant's hall, originally built in 1619 for the 
guild of doth-traders ; the exchange, completed in 1867 ; 
the theatre ; the town library ; the high-school, a quite 
recent erection; and the new postoffice buildings. St 
Rembert’s chnrdi and the colossenm may be mentioned in 
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the Yorstadt ; and the barracks in the now town. At the 
head of the moxietary establishments stands the Bremer 
Bank, which was founded in 1856 as a private speculation, 
and is only allowed to issue notes to the amount of its 
realized capital. Seven other banks were in operation in 
the beginning of 1875. There are in the city eighteen 
public and thirteen private schools, the former induding a 
navigation and an industrial school, and the latter an 
institution for the extension of female labour. 

New waterworks, constructed by an English company on 
the left side of the river, were opened in 1872, and supply 
the dly with water of a good quality from the lYeser ; a 
large fire-brigade establishment has also been fotmded in 
imitation of a similar institution at Berlin ; and an exten- 
sive park, the BUrper Park, has been laid out in the old 
Burger “Weide^ or meadows. Railway communication is 
rapidly increasing, and a central tenm'nns for all the lines 
is proposed. The most important of those already open 
coimect the dty directly with Hanover, with Oldenburg, 
with Bremerhaven, with Hamburg, and with Minden. The 
manufactnres of Bremen are of considerable extent and 
variety, the most important being those of tobacco, snuff, 
and cigars, though they have somewhat declined since the 
formation of the empire. In 1872 no fewer than 2500 
people were employed thron^ont the state in preparing 
cigars alone, while the maSng of mgar-boxes occupied 
250 more. The shelling of rice is also largely carried on, 
and there are sugar-r^neties, soap-works, shipbuilding- 
yards, sail-doth factories, a large iron foundry, distillenea, 
asphalt-works, and colour-factories. In the extent of its 
foreign trade Bremen is one of the chief cities in Germany, 
and as a port of emigration it is only rivalled by Hambn^. 
It deals largely with the United States, Great Britain, 
British India, and Russia. Its principal imports consist 
of cotton, tol^co, coffee, rye, ric^ coals, iron goods, petro- 
leum, £^s, hides and skins, silk, wool, linen, and dyes. 
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and its exports of'mnny of these articles in a manufactared 
state. I?* 1874 the arrivals were 3407 veraels, ® 
reeister of 990,101 tons,— 680 belonging to 418 

to^Britain, and 317 to Holland, ^“ch of the 
trade of the cily is conducted at Bremerhaven and Vegfr 
sack, because vessels drawing more than 7 feet ^®®ot get 
im to the town. Among the societies of the city are a 
nautical association, the German Life-Boat Institution, and 
the chamber of commerce. 

As early as 788 Bremen, tnen a mere 
tho seat a Wsliopric by Charlemagne ijand in f 
to an arohWshopric by Ansganus, mWiahop of 
had been driven ftom that mty by the “l>ont ^ ™ 

taMrtance of Bremen soon mcreased ; andito mb^ took m Mttvo 
ahm in the more remarkable movements of the lime, 8U(* as the 

the establishment of the TmtomcOrdtt, andthe f<^^g 

— - — joined the Banseatio I^ogaet and in 1289 
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century, there was mueih intesbne conflict m tho ciiy, and in the 
16th it had to defend its commerce agmnst the peitoaciOM hos- 
tility of the Frisian mrates ; but ftom both perils it issued with 
vigour. About 1522 the arehMshop and most m tte 
inhabitants declared for Protestantism, in defence of which they 
took a foremost part, and had on various occasions to snfier severely. 
The city was twree besieged by the imperial forces in 1647. At the 
-.-■L-i!- /laisv iv. '^'ocese was secularized 


peace offfestphalia (1648) the archi * , , „ , , 

and raised to a grand duchy, which was ceded to Sweden. In a 
wartetween Denmark and Sweden in 1712 it was conquered by the 
former, and in 1715 it was mrchased from that power by Hanover 
alntig with the duchy of Verden. Tho transfer was confirmed by 
the met of 1732, and the district now forma part of the Hano* 
verian province Stade. The dly of Bremen had meanwhile had 
its dvic rights more or less thoroimhly recognized dnring these 
vicissitudes. In 1806 it was taken by tho Frmch, and from 1810 
to 1813 it was the camtal of the department of the Months of tho 
\7eser. Bestor^ to independence the congress of Vienna in 
1816, it subsequently became a member of the Gennan confederation, 
and in 1867 Jdned the new confederation of the Horth German 
States, with wliich it was merged in the new German emptre. It 
has now one vote in the federal council, and sends a representative 
to tiie imperial diet. The freedom of its port is secured, and in 
compensation it pays an ocemon of 260,000malcrB to tiie customs 
union. 

The toriitoiy of Bremen has an ana of 63,400 Englieh acres, about 
6000 acres bemg occupied by the towns of Bremen, Bremerhaven, 
and Vemsack, and about 1200 by the bed of the weser. Of the 
remaining area about two-fifths are arable land and two-^is mea- 
dowland, the extent of woodland being very ^ht. The soil is for 
the most part sandy, though here and there marshes or bogs occur. 
Of the population, which m 1873 was 130,871, 88,146 wereinhohi- 
tants of Bremen the city, 12.129 of Bremerhaven, and 8843 of Yege- 
eack, and 26,763 of the rural districts. With the exeq^on of about 
2800 Roman CathoUca and 271 Jews, the inhabitauts are 
or Calvinists of various denominations. According to the constitn- 
tira of 1849, modified by various enactments in 1854, tho senate, 
which « the executive power, is composed of eighteen member^ 
dectedbyfte “bnr;^erehip” on presentation bythesenate. Of these, 
ten at least im^ he lawyers, and five merchants ; and two of the 
numto are nominated by their colleagnes as bnigomastera, who pre- 
in succ^ra, and hold office for four years, one retiring every 

twoyears. The irarghership consists of 160 (formerly 800 ) lepresenti 
tavcs diosm frm the citrzens for dx years. Sixteen are elected 
^h^ of the irihatotonts of the dty who have attended a nniver- 
H^’so mwhanto, 24 hy the mannfactnrera and artisans, 

tke remdning representatives 6 

umSSim ^'Sesaok, and 2til^ae country 

popmtion The revenue in 1878 amoimted to £IHR tilT-t; 

^KEDffiKA, thft most celebrated Swedish 

I BUI. Her father, a descendant of an old Gorman 
fomily , was a wMlthy iron master and merchant He left 
Finland when Fredrika was three vea« nW j Tr! ^ " 
ycart residence in Stockholm,p^hMedln !iof & 
ahont 20 miles from the caff TW 


belonged for a time to her father, Fredrika passed her 
time rill 1820. The education to which she and her sisters 
were subjected was unusually strict; their parents, espe- 
cially their father, were harsh and took little or no pains to 
understand the temperaments of the_ children. !&e con- 
stant repression, the sense of being misunderstood, and Ae 



sirion, fond of praise and consmoos oi powers 
seemed to her must lie for ever unused. She felt as if her 
life were being wasted ; there was nothing on which she 
could expend her energy; no career was open to a woman. 
Her health began to give way ; and in 1821 the whde ' 
family set out for the south of France. They travelled 
slowly by way of Germany and Switzerland, and returned 
by Paris and the Netherlands. It was shortly after rids 
rime that Miss Bremer became acquainted with Sdiillet's 
poetical works, which made a very deep impression on her. 
Her home life, however, was still unsatisfying, and in her 
passionate longing for some work to which she could devote 
herself, and through which she mi^t do some good in the 
world, she for a time resolved to join one of the Stockholm 
as a nursa This plan was given up on the 
entity of her sister. Meanwhile, she had found relief for 
her pent-up feelings in writing, or rather in continuing to 
write, for she hod been an authoress of a sort from the age 
of eight. ]h 1828 she determined to attempt publication, 
and succeeded in finding a publisher. The first volnmeof 
her Sketdies of Evtry Day lAfe (1828) at once attracted 
attention, and the second volumo (1831), containing one of 

her best tales, ThtH Family, gave decisive evidence 

that a real novelist had been found in Sweden. The 
Swedish Academy awarded her their smaller gold medal, 
and the fortunate authoress became famous. Ftom this 
t^e Miss Bremer had found her vocation. Her father had 
died in 1830, and her life was thereafter regulated in 
accordance with her own wishes and tastes. She lived for 
some years in Norway with a friend, after whose death she 
resolved to gratify a long-repressed desiro for travel. In 
the autumn of 1849 she set out for America, and after 
spending nearly two years there Tetnmcd through England. 

admirable translations of her works hy Mary Bowitt, 
whidi had been received with even greater eagerness in 
America and England than in Sweden, secured for her a 
warm and kindly reception. Her impressions of America, 
Homes in the New World, were published in 1853, and w’ere- * 
at once translated into English. After her return Miss 
Bremer devoted hersdf to her great scheme for tho advance- 
ment or, one may say, .emancipation of women. On Uiis sub- 
ject she had thought deeply, and her own experience was of 
value to her in shaping her ideas of what the education 
and function of woman should be. “ She wished,” says- 
her sister, “ that women should, like men and together 
with them, be allowed to study at the elcmentaiy schools- 
and academies, in order to gain an opportunity of obtaining 
snitahle employments and situations in the service of the 
state. . . She said she was fir mly convinced that women 
could acquire all kinds of knowledge just as well as men, 
that thq^ ought to stand on the same level, and that 
to prepare titemselves in tiie public schods 
and universities to become lecturers, professors, judges, 
ph^imns, and functionaries in. tho service of the state 
(■otye, «a, pp. 81-2), Some of these views were expounded 
in n» later novels, Hertha and Father and Davghter, 
wjiicli naturally were not so successful as her other works. 

iss Bremer not only wrote of her plans, but endeavoured, 
BO ar as she could, to induce women to devote themselr® 
to some Knd of work. Sho organized a society of ladies 
purpose of visiting the prisons, and 
uurmg the cholera raised a society' the ol^ect of which 
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( 1*03 the care of children left orphans by the epidemic. 
In 1856 she again travelled, and spent five years on the 
Continent and in Palestine. Her reminiscences of these 
countries have all been translated into English. On her 
return she settled at Arsta, vrhere, with the exception of a 
visit to Germany, she spent the remaining years of her life. 
She died on the 31st December 1865. Miss Bremer has 
been called, and with justice, the Miss Aosten of Swedem 
Her nov^ have the purify, simplicity, and love of domestic 
life, which are diaracteristic of the English writer. She 
is, however, inferior to IVtiBs Austen in construction of 
plot and in delineation of (diaracter. Some of her best 
works show slight traces of overstrained sentiment, and the 
situations are occasionally somewhat mdo-dramatic. The 
Naghbrnn is the most popular and the best of her tales ; 
it is an admirable picture of Swedish home life, showing at 
times the quiet humour which is more prominent in The 

H Family. All the works have been translated into 

German and English, and the greater number of them into 
French. In America they have circulated very widely, 
and have been extremdy popular. 

See Life, LsUers, and Fosthumoiu Works of F. Bremer, by her 
(ister, translated by Hilow, London, 1668. 

BBEMEBELA'VEH, a seaport town belonging to the free 
city of Bremen, on the right bank of the lYeser at the 
month of the Geest, in 53^ 32' H. lat. and 8° 34' E. long. 
It is built on a piece of grormd surrendered to Bremen in 
1827 ky Hanover, and increased by treaty with Prussia in 
1869. The port was opened in 1830, and there are now, 
besides an excellent harbour, forur large wet docks, five dry 
docks, hydraulic crane^ and lines of railway running along 
the quays. The entrance is free from ice nearly all the 
year round, even when the other ports of the nei^bonring 
coasts are closed, and vessds drawing 22 feet can enter 
safdy. The town is raiddly extending and will soon be 
united with Geestemfinde. Among its public buildings 
the most remarkable is the great hospitium for emigrant^ 
erected in 1830, whidi can accommodate 2500 persons. 
The Hanoverian fort and batteries, which formerly protected 
the town, have been removed, and their place is supplied 
by similaT works farther down. The population, winch in 
1850 was only 3500, amounted in 1871 to 10,596. 

BBENEUS, the name giveri in history to two kin^ 
or chiefs of the Celtic Gauls, probably not an appellative, 
but a titl^ the Cymric brenhin "siMng (Dr ^tchard 

thinks it more probably the equivalent of the IVelBh 
proper name “Bran.”) The first Brennus crossed the 
Apennines into Italy, at the head of 70,000 of the tribe 
of Gauls known as Senones, and ravaged Etruria, 391 B.a 
Some envoys from Borne, sent to watch their movement^ 
were said to have taken an active part in a skirmish before 
the walls of dusinm ; and the Gauls, failing to obtain the 
surrender of these men, marched at once for Borne. A 
Boman army of about 40,000 men was hastily despatriied 
to meet them, and took up a position on the banks of the 
little river Allia, within twelve miles of the dfy. Here 
Brermns attacked and defeated them with great slaughter ; 
and if he had pressed on at once. Borne would have Infa 
. at his mercy; for the greater part of the beaterrarmy had 
placed the Tiber between themselves and the conquerors. 
But ^he Gauls lingered on the field of battle mutilating 
the dead, and drinking to excess. The Bomans gained 
time to occupy and provision the Capitol, thon^ they had 
not force sufficient to defend their wrils ; their women and 
children were sent off to Yeii ; and when on the third day 
the Gauls marched in and took possession, they found the 
cify occupied only by those aged patricians who had held 
high office in the state. Too old to be of service in the 
little garrison, and too proud to fiy, they had all solemnly 
devoted themselves to death, and sat each in the porch of 
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his house, in full official robes, awaiting Gie invaders. 
For a while these withheld their hands from them, out of 
awe and reverence ; but the ruder passions soon prevailed, 
and th^ were all slaugjhtered. The cify was sacked and 
burnt; but the Capitol itself withstood a siege of more 
than six months, saved from surprise on one occasion only 
by the wakefulness of the sacr^ geese and the courage 
of Marcus Manlius. (See MAznjDS.} At last the Gauls 
consented to accept a ransom of a thousand pounds of gold. 
As it was being weired out the Boman tribme compla^ed 
of some unfairness. Brennus at once threw his heavy 
sword into the scale ; and when asked the meaning of the 
act^ replied that it meant “ Teevteiis” — “the weakest must 
go to the walL*' The Gauls returned home with their 
plunder, leaving Borne in a condition from which she took 
long to recover. A later legend, most probably an inven- 
tion, represents Camillns as having suddenly appeared with 
an avengjug army at the moment when the gold was being 
weighed, and having defeated and cut to pieces Brennus 
and all his host (Livy, v. 49). 

The second Critic riiief who bears the name of Brennus 
in history is said to have been one of the leaders of an 
inroad rUade by the Gauls from the east of the Adriatic into 
Thrace and Macedonia, 280 B.a, when they defeated and 
slew Ptolemy Cetaunus, then king of Macedonia. Whether 
Breimus took part in this first invasion or not is uncertain ; 
but its success, and the rich fyoils brought home, led him 
to urge his coimtrymen to a second eapedition, when he 
marched with an army of 150,000 foot and 60,000 horse 
through Macedonia, defeating such forces as were brought 
against him, and passing thence into Thessaly, ravaging as 
he went^ until he reached the historic pass of Thermopyls. 
To this point the united forces of the Horthem Greeks — 
Athenians, Phodans, Bceoiians, and jEtolians — ^had fallen 
back; and here the Gre^ a second time held their foreign 
invaders in check for many dayi^ and a second time had 
thrir tear tnmed, owing to the treariiery of some of the 
natives, the same path which had been discovered to the 
Persiairs two hundi^ years before. Their land force, 
however, succeeded in getting on board the Athenian fieet, 
whirii was lying off &e riiore to co-operate with them. 
Brminns and his Gauls marched on to attack Delphi, of 
whose sacred treasures they had heard much. But the 
little force which the Driphians and their neighbours bad 
collected — about 4000 men — ^favoured 1^ the strength of 
their porition, made a gallant and successful drience. 
With or without the help of Apollo, who is said to have 
come to the aid of his sanctuary, th^ rolled down rocks 
upon the riose ranks of their enemies as they crowded into 
the defile, and showered missiles on them from their 
vantage ground. A thunderstorm, with hail and intense 
crid, increased tiieir confusion, end when Brennus himsrif 
was wounded thqr took to flight, pursued the Gre^ 
all the way back to Tfaermopylse. Brermns ^ed himsrif, 
“unable to endure the pain of his wounds,” says Justin ; 
more probably determined not to return home defeated. 
Few (ff the invading force eventually escaped. 

BBENTAHO, CLesceks, German dramatist and novelist^ 
was bom at Frankfort-on-the-Maine in 1777. His sistei 
Elizabedi was the well-known Bettinavon Amim, Goethe’s 
correqKmdent. He studied at Jena, and afterwards resided 
in Hridribej^ Tienna, and Berlin, leading a somewhat 
restless and unsettled life. In 1818 his disgust with all 
mundane affairs reached such a height that he withdrew 
from ordinary life and lived in the strictest seclnsian at 
DShnen. This continued for six years ; the latter part of 
his life he spent in Batisbon, Frankfort, and Munich. He 
died at ‘Aschaffenbnrg 28th July 1842. Brentano belongs 
to the romantic school of German poetry, and his works, 
like all others of that riass, are mark^ by excess of 

TY. — 3.^ 
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fantastic iniagery and by abnipt, bizarre mod® of 
exptession^His first published wnto® con^ted^ of 
sSres and poetical dram® (5a<t^ «»<i 
1800) i of his later dramas the brat are Pen® & X<mm, 
1804 and Fwforia, 181T; of his poems the best is Dw 
GribUmff Progs, 1816. On the whole his finest work is 

the abort t8le/« novdette, QtMu 
und dm sdmen. Annerl, a very perfect little piece, which 
lias been translated into English. Bienteno alw assia^ 
Ludwig Achim von Arnim, to brotheivin-law, m the colleo- 
tion of the tales and poems forming Da KnMen 
Wunderhom, 1800-8. The collected works appeared at 

Frankfort in 1852. — , , . i.V i_ # 

BRENTFORD, a town of England, in the conniy of 
8 miles west of London, on a loop line of the 
South-'Westem Bailwaj, in 61“ 28' N. let and 0“ 20' W. 
long. It is ^vided by the Rivet Brent into two parts, 
known as Old and New Brentford (the former the larger 
of the two), and is separated from Kew by the Thames. 
The Grand Junction Canal joins the Br^t some miles 
farther up, so that the town has extensive watra com- 
munication, and is enabled to mmntain a considerablo 
trade. Among its manafacinring establishments are gin- 
■f^iat iP Ariaa^ a btewety, malt-kilna, soap-works, saw-mills, 
and colour-works. The Grand Junction TVater-works, 
which supply the west end of London, are stationed her^ 
the great stand-pipe, 226 feet hi^ forming a striking 
tower-like strnctnra. Market-j^rdening is laigelj carried 
on in the n^ghbouthood, and there is a weekly market 
which dates from the time of Edward L The elections 
for the county of Middlesex are held in the town. Its 
population in 1871 was 11,091. 

£a lOlS Brentford, or, as it was often called, Bmynfoid, was the 
scene of a great detest inflicted on the Danes ty Bmond Ironside. 
In 1280 a toll was granted hy Edward. 1. for uie construction of a 
hrtdge across the nvar, and in the rden of Henry VI. a hospital 
of the Nine Orders of Aneds was founded near its Western side. 
In 1642 a battle was foi^t here betweeri fire royalists and the 
parliamentary forces for me serrices in which tire Scotsman Kuth- 
ven was maae earl of Brentford, a title aftennitds eonferied on 
Ifamh a l Schombetg. Brentford was during the 10th and 17th 
centuries a fimmiite resort of the Iiondon (wsens ; and its to" of 
the Three Pigeons, which was k^t for a time by John Lowin, one 
of toe first actors of Shakespeaie’s plays, has been freqnently allnded 
to by the dramatists of the period. Wohave also Shakespeare's Fat 

Won^tf B^tford” in toe ifernr O'**** 9f IPtwfwr, “GiOiimot 

mentfor^' in JFetlwardSo, and yationa other references in old 
® ^omson, in his Oaslh of ladalmee. refers to the inns for 

wlaca toe towa was fennerly lemons — 

** E'en so throngh Brentford town, a town of mad, 

^ An herd of hnstiy swine is pricked idong.” 

^e tirokinn of Brentford, so wdl known from C!owpet*8fdIation. 
swm to owe thw mythical eidstence to BnotoghaiS Ncfteorsof! 

on ^ skill of Msplot, in which he 
u^S be of the eame^ane, » for essnrrao at 

BRFSOI^ ot BirascxANo, a province of Italy, in Lorn- 
W Wed on the N W. by Bergamo, N.E.>a?yrol, 

S.W, by Cremona. Its area 
^ northern 

V ^ occupied by a chain of moan- 

■tana whidi to the Ehmtian Alps : the remainder 
forms part of tlm great plain of Lombardy, and shares in 
w principal rivets, sdl tributaries 
tte f ** *8 Mella, and 

oxtentivelv cnltivnfBd^ l^mp, the olive, and the vine ore 

Mon, steeh and copper wares, glara, and 


paper. Among the principal townships are Bovato, Chiari, ■ 
Ot^ttovi, Jlonte-Chiaro, Salo, and Ponte-vico. Popnla- 
tion in 1871, 456,023. , , . 

Besscu, the capital of the above province, is sitoated 
between the Mella and the Garza, about 166 miles by rail 
from Turin, in 45“ 32' N. lat and 10" 14' E. long. It lies 
at the foot of a spur of tho Alps, on fho summit of which 
is a fine old castle -formerly knovm as the Falcon of 
Lombardy. The town is well built, has fine araad^ 
streets, and compares favourably in point of cleanliness 
with other cities in tho North of Italy; bat it has hardly 
BO many biddings of first-clras importance. The old 
cathedral, a remarkable specimen of tho circular fonn, is 
sadly ^figured and neglected, and the now cathedral by 
its side {1604-1825), though built of white marble, is of 
li ttl" an^tectnral merit, St Afra and Sail Francesco bei^g 
more worthy of notice. The Broletto, or old palace of the 
republic, dating originally from tiie 12th or 13th centmy, 
is a large and interesting building; but it has suffered . 
greatly by successive alterations. The episcopal pa^ 
contains an extensive public library, consisting principally 
of the books and mnuuscripts — -many of great antiqnity 
and value — bequcatiicd to tho city by Cardinal Quirini in 
1750. There is an exceptionally rich collection of both 
medimval and classical antiquities, preserved in a beantiln) 
Boman building, usnally known as tho Temple of Hercnle^ 
btultby Yespasiau and excavated in 1822 ; and throug^ont 
tho numerous churches and mansions of city are to be 
found many of tho masterpieces of Italian Among 
the otiier buildings are tho Loggia or communal palace 
erected in 1508, a theatre, a hospital, a lyceum, and vari- 
ous public fountains. The botanical ga^ens are worthy 
of notice. Brescia is a busy town. Its arms and cutieiy 
have been famous for centuries; whole streets are occu- 
pied by coppersmiths; silk, woollen, and linen goods, 
paper, leather, and oil are manufactured; aud an extea- 
rive tranrit-tr^e is carried on. The jmpiilatiou in 1871 
w® 38,906. 

Brescia, toe ancient Brixia, is rapposed to have been founded ty 
the Etrnscans. It was afterrards a town ot the Cenononi, and. 
Snalljr, a Boinan free town. After the fall of toe cmjdre it was . 
Bereral times jnllagcdhy the horhaiians; crucially hy Attik in 459. 
fma. the Lomhoras, Tuderwhom it wos toe capital, of a dndtf, 
it passed to toe Franks. It was made o free imperial city hy Olno 
the Greats and shared and snflerad in the contests between tiie Gneus 
ud Ghibellines, It then fell into the power of the ^gmois of 
Verona, and in 1378 into toe hands of the Milanese. It was taken 
in 1426 by Gotmognola toe Venetian general; hedraed by ’the 
hlilanese ^ncrail Ficinino in 1483, hat assigned to toe Vbetians ty 
Pope Maitia V. ; snrrenderedhy the inlmlitanta to toe French alter 
the battle of Agnano (1500) ; taken in 1512 hy the Venetian geneiri, 
-Andrea Gritti ; ddivered hy Gaston de Foix ; and besieged sgriu 
in 1573, 1575, and 1576. It remained under toe Venetian dominion 
till toe disBolntion of tlierenablic. It was toe eajntal of toe depart- 
ment of ilella doling the ei&tence of the Cisalpine republic ®d the 
Napoleonio Idncdom of Itri}', and fell in 1814 under the yoke w 
Aiufctia. In toe rorolation of 1849 toe inhahitante rose in anna 
toI were oveipowctcd, after a dcstractivo riege^ Iw the troop « 
Haynan. In tho war of 1859 it again sided wito too patnoho 

e y, ® d followed toe destinies of toe rest of Lombardy. Bre®a 
at vanons times snlfered sererriy from pestilence ®d epidenura. 

of Tarteglia the mathematician ®d toe writer 

BBE8LAD, u city of Prmaia, capitri of the government 
oi B^bib, is situated mainly on the l^t but parfly also on 
the right bank of fbe Oder, at the infinv of the Ohlau, anfi 
on the railway from Berlin to Yionna, 190 miles S.E. of 
rity. The latitude of the observatory is 51* 6' 
56 N.,and its longitude 17" 2' 18" E. The cityconsiste of 
a^ew and an old town, and a number of extenrire suburbs 
Btretctang out in all directions. The fortifications, whieh 
i 1813» have given place to 

I promenades ; and even in the older parts of 

•own, where tiie streets are generally narrow, there sr® 
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Eereral open spaces of considerable area. The old cathe- 
dral (founded in the 12th century, and recently restored), 
the Catholic church of the Holy Cross, the Protestant 
church of St Hlizabeth — ^with its lofty tourer, the Jerrish 
synagogue, and the bishop’s palace are the principal 
ei^esiastical bui ldin gs. The Jiathhavs (a fine specimen of 



Flan of Breslan. 


A, KSnlasPlatz. 
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the architecture of the 14th century), the tormhouse (of 
quite recent erection), the royal pahice (non- used as the 
CoTenunent building), the chamber of the states, the 
exchange, the barracks, the theatric the post-ofiScei, and 
the new court-house and prison ate the more important of 
the secular structures At the head of the educational 
institutions for which Breslau is celehrated stands the 
muTersity, uhich was founded in 1702 "by Leopold L as a 
J esnit college, and was greatly extended by the incorporation 
of the university of Ftankfoiirou-Oderm 1811. Its library 
conteins npwa^ of 300,000 volumes; and among ite 
auxiliary establishments ate botanic gardens, an observatory, 
an anatomical and an antiquarian mnseam. In 1873 its 
professors and teachers numbered 103, and its students 
962, the mjority in the Facuhy of Arts. Among the 
minor institutions ate four gymnasiums, a Tii gT | ^| . girls’ 
school, a normal school, a school of arts and manufacture^ 
several orphanages, a deaf and dumb institute, and a 
a^lum. There ate also seventeen hospitals and numerous 
charitable fonndationSb The town is the seat of several 
provindal courts, a chamber of mine^ an mdependeot 
Boman Catholic bishoptii^ and a Protestant consistory. 
Its manufactu^ which are both varied and extensive, 
comprise machinery and tools, railway carriages, cast-iron 
goods, gold and silver work^ carpet:^ woollen cloth, cotton 
goods, paper, and musical instruments. A very active 
export trade is carried on ; and a number of lai^ fairs for 
particular kinds of frccids are held every year. popula- 


tion, which was 110,702 in 1849, had increased to 
171,926 in 1867, when about 33 per cent, was Boman 
Catholic, 58 Protestant, and 7 Jewish. In 1871 the total 
amounted to 207,977. ^ 

Bredau (Latin, Vratislama) is first mentioned by Sitmar, tiie 
cbroniclcr, in 1000 jlv. ; and its foundation seems to berf^ghtiy 
earlier date. It became the seat of a bishop in 1052, and tiie ca|nm 
of an independent dnihy in 1163. In 1241 it was reduced to ashes 
by the Mongolian invaders ; but it soon recovered its prosperi^, 
and, its popnlaiion becoming largely Geimaiused, it jouied the 
Hanseatic Lmgoe in 1261 . ' Oatbe death of Henry, the last dnke, 
in 1335, the lorddiip of Biedan passed to the Bohemian crown ; 
and several of the Bohemian kings bestowed nnmeians rmril^esou 
the dty, whi<h began to extend^its commerce in all directions,— 
to Bussia and Tartary, Greece and Italy, the Hetherlands and 
Flanders. Under the stimnlus of prosperi^ the citizens soon 
showed themselves d^osed to assert their independence, both 
against the aristocmtic clement within tiieir walls, and a^nsf 
their fen^ superiors without. From 1482 to 1490 th^ soffered 
severely from me oppressive measures of Stein, the minister of 
their l^g; Corvinus of Hungary, whom they had prefetied to 
George Podiehrad of Brfiicmia. the battle of Mohacr^ Breslau 
passed with tire rest of SQesia to the house of Austria, in whose 
possession it continned till 1741, when it was captured h^Frederidc 
XL of Prassia. In 1757 it was retaken hy the Anstrisns under 
Charles of Lorraine, but in the same year the Prussians again 
made good tiieir daim by force of arms, and took no fewer man 
21,000 men prisoners. The attempt of Landon in 1760 to sniprise 
the dty was a failnre. It was forced, however, after a lengthened 
siege to yield to the French in 1806-7. Their subsequent invest- 
ment of it in 1813 was interrupted by tiie peace. 

BBEST, a strongly fortified seaport town, of France, 
capital of an airondissement in the department of 
FuiisteF^ in 48” 22' N. lat and 4° 32' W. long. It is 
sttuated to the north of a mognificent land-locked bay, and 
occnpies the slopes of two hills divided by the Biver 
Penfeld, — ^the part of the town on the left bank being 
regarded as Brest proper, while the part on the rightis 
known as Beeouvrance, from the diapel of the Virgin, to 
whom the shipwrecked sailors used to address their prayers 
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for the recovery of their property. The hill-sides are in 
some places so steep that &e ascent from the lower to the 
upper town has to be effected by flights of stairs ; and the 
second or third story of one house is often on a level with 
the ground story of the next The town proper has three 
long pandlel streets, of which the chief baw the asiae 
of Bne de Siam, in honour of the Siamese embassy sent to 
Iionis XIV., and terminates at the remarkable swing- 
bridge, or Font Impirial, constructed in 1861, which 
crosses the month of the Penfeld. Bunoing along the 
shore to the south of the town is the Couts d’Ajot, one of 
the finest promenades of its kind in finance, named after the 
engineer who constrncted it It is planted with trees and 
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Ushment. The church of the priory — — 

the church of St Louis, the old castle with its seven 
massive towers (daiang in part from the 13th centaiy), 
the exchange, the town-house, the civil hospital, and the 
are the chief. The great convict establishment, 
which formerly held some 3000 prisoners, was vacated in 
1860, and is now used as a store-house. The_ Government 
dockyard is very extensive, and contains a sail-loft, a slop- 
shop, a ropery, a founo^ and steam-factory, seamen’s 
barracks (known as Za Gapmne), and three dry-docks partly 
excavated in the hill-side. The Hdpitol de la Marine, built 
betu-een 1824 and 1835, contains 26 wards, each with 53 
beds, and is under the management of a large band of 
sisters of mercy. Among the minor establishments are a 
lycenm, a school of navigation, a medico-chirurgical school, 
an observatory, a botanical garden, a public library of 
25,000 volumes, and two others of 18,000 and 10,000. 
The manufactures are few, and the trade is of small 
extent considering the exceUence of the ports. The for- 
mer are chiefly leather, wax-doth, paper, and rope ; and 
the latter deals mainly in grain, beer, brandy, and fiab. 
Napoleon UL did much for &e development of the com- 
merce of Brest, though his extensive plans for a new port, 
on which jE600,000 were es^ended during his reign, have 
been only parti^y carried ont. It Hes at the foot of the 
Conrs d’Ajot^ and has thus much greater scope for any 
necessary development than the old port, which was formed 
by the inouth of the Penfeld. The roadstead of Brest, 
which is in some places three miles broad, and has an area 
of 15 square leagues, is formed by the promontory of 
Finist6re on the N. and that of Kdernn on the S. It 
breaks up into numerous smaller baj-s or arms, formed 
the embouchures of streams, the most important being the 
^s^e Kdetnn, the Anse de Foulmie, and the mouAs of 
the Ch&teaulin, the Dolas, the Lauberlach, and the Lan- 
derneau. It is defended on every side by batteries and 
forts, the first ^stem of which was erected in 1680 under 
ttepersonal suprantendence of Tanban. The only entrance, 
the Goulet, IS about a mile wide; but the Mingant or 
middle compels vessels to pass under 
the battmra of eathw the one side or the other.^In 1851 
the^^ulation of the town was 36,500j in 1871 it was 

castle was made over to the dalces • imt ^ Edward HI. the 
dedared between Fiance and more 

liosscssion again, and Mailed S?™®® took 

iho place snttendeied laoT ®“brt to dislodge it ; nor was 
hea^ nns^ « consideiition of a 

English, and retaken by the captured by the 

XII. with Anno of Brittov mpiage of Lonia 

advantages of the to the French crown. Tlie 

by Bichclien, who, m 1681 first recogniaifl 

jAerves, whi’di so^hS; ^th ^oodeS 

h«t chan^ged the woodmwha^^fc^ Col- 

proved the port, and masoniy, and otheiwise im- 

Inl 694 nn'RTiiri;ai. fortifications MDoimfl in lAQA M 


junction of the navigable river hlulchoivetz with the Bug 
It enntnina two or three Greek churches, a Boman Catholic 
churdi, a Jewish synago^e — ^whicih was regarded in the 
16th century as the first in Europe, a monastery, a- public 
hospital,, a Jewish almshouse, an important provision 
storehouse, a custom-house, and a wharf. Brest is the seat of 
an ArmBwinn bishop, who has authority over the Armenians 
throughout the whole country; and since 1841 the “Alex- 
ander” cadettc-corps has been stationed in the town. The 
industries of tiie place are comparatively unimportant, 
hnt it carries on a very extensive and varied trade hy 
means of its rivers and the Boyol Canal, The ptindpal 
articles of &e traffic ore grain, fax;, hemp, wood, birrh-tar, 
and leather. The population numbered 19,343 in 1860, 
3394 being Catholics, and 10,320 Jews. In 1867 the 
total had risen to 22,493. 

First mentioned in the beginning of the 11th centniy, Brest 
continned to pass from ono principality to onotlicr till 1392, when 
it was incorpomted wiUi Poland. In 1241 it had been laid waste 

Tatars, and was not restored till 1275 ; its suburbs wera Immed 
w tho Tcntoniokni^itsinlS79, andinthoeud oftho 15th centniy 
tho whole town met a similar fato at the hands of Alengly-Ghcraiof 
the Crimea. In tho reign of Sigismnnd diets were held in Brest ; 
and in 1694 and 1690, it was the mceting-placo of two icmarkaUs 
councils of the bishops of Westem Bussia. In 1706 tho town was 
captured by tlio Swedes ; in 1793 it was added to tho Bussian 
empire ; and in 1794 was tlio sceno of SuwarolTs victory oi'er the 
FoBsh geneml Siemkofsky. 

BBETAGNE. See Bbittaitv. 

BBETSCHNEIDEB, ICakl Goixlieb, an eminent 
scholar and theologian, of tho more moderate sdiool of 
German rationalism, was bom on the 1 1th February 1776, 
at Gersdorf in Saxony. From his nntobiography, whidi 
was found amongst Us papers after Us death; and was 
published by Us son in 1851, we obtain a very complete 
picture, not only of the man himself, bnt of the times in 
wUch he lived, and of the influences by which he was 
surrounded. His father was pastor of the village of 
Gersdorf, but was translated to Lichtenstein when 
Bretsebneider was only four years of ago. He gives on 
interesting account of Us early childhood and school 
training, of tho impression produced upon him by 
father’s dignified bearing, and of the agricultural pursuits 
and piscatorial amusements by w'Uch tbe deticsl and 
paedeutic labours of tbe latter were diversified. On the 
death of his father, in 1789, he was sent to Hohenstein to 
reside with Us unde Tag It is in keeping with the 
mental characteristics of the man who afterwords become 
famous for that cod and ddiberato exerdse of the rea^ 
on theological subjects, wUdi has led many to place him 
among the extreme school of rationalist divines, to find him 
at the early age of fourteen, when he was confirmed by the 
pastor of Hdienstein, criticizing the rdigious teaching of 
Us instractor, and pointing out that the order in which the 
vanouB doctrines were taught from the Dresden cateAism 
was not such as could commend itsdf to his own experience, 
OT the course of moral education which he had undcigona 
He remarks that he deems tiie dtcumstance worthy of 
mention, “because it was the first time that, having turned 
Us thoughts to the subject of rdigion, he could not 
l^tsnade himself of the truth of what he was taught, ond 
that a similar process may be going on in the miniis of 
pony a youth in similar circumstances, without the 
in^ctor being at aU aware of it.” 

In 1790 Bretsdineider was sent to the lycenm d 
v^nemnitz, where the edebrated Heyne had reedved his 

ossical education. Here he remained four years. ®jo 
aieonnt wUch he gives of the state of education in this 
^ool (which had greatly fallen away from its foimf 
reptation), and of the capadty of Us instructors, » 
minting and fe striUngly illustrative of the growth of 
nfacal faculty wUdi became so prominent a feature 
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in liis character. It vras \rhile at Chenmitz that Bret- 
schneider became acquainted with the WolfenhSttel Frag- 
ments. The conrector Lessing, a brother of the great Les- 
sing, who was the editor of the Frc^ments, and who was 
belieTed for some time to be their r^ antW, was incon- 
siderate enough to warn his pupils against reading any of 
his brother’s works. The natural result followed. The pro- 
hibited books were eagerly sought after, aud perused with 
avidiiy. Contrary, however, to what might at first hare been 
expected, the persnal of the Fragments made no impression 
on the mind of Bretschneider. The independent judgment 
of the youth is seen in the criticism whi^ he passed upon 
the book : — I read the portion,” he says, “ which treats 
of the miracles of the Old Testament But the reading 
made no impression upon me, for Christianity did not 
appear to me to rest at all upon the miradespf the Old 
Testament” 

In 1794 Bretschneider entered the universily of Leipsic, 
having resolved to devote himself to the study of theology. 
His resolution to adopt this profession was purely the restdt 
of circumstauces. “His father had expressed a wish that 
he should do so, and all his mother’s brothers were clergy- 
men.” The lectures which he attended were those of 
Flatner on philosophy, of Eeil and Bei^ and Burscher on 
various branches of theology, and of Meisner and Enhnoel 
on Hebrew. His autobiography contains minute and 
severe critidsms upon the various professors, in which the 
defects and mistakes of their teaching are pointed out. 
One or two of these may be quoted as indicative of the 
mental tendendes of the writer. Speaking of the lectures 
on philosophy, and after pointing out the defects of 
Flatner’s method, he says, — “ Even at this early period, I 
learned from experience the impossibOily for me of adopt- 
ing any doctrine except on condition of its standing fully 
and dearly developed before me, — a peculiarity whidi has 
adhered to me during my whole life, and has always pre- 
served me from mysticism and the theology of feeling.” 
Again, in referring to the lectures of Beck on the exegesis 
of Scripture, the future lexicographer of the New Testa- 
ment appears in the remark — “I well remember how 
burdensome the word invvyxa and xtcv/ui ayioy became, 
which he explained now as expressing sensvm ehrislianum, 
and now as fervorem animi, and then, again, as something 
dse. I fdt that tiiese explanations were not correct, and 
consequently could not accept them.” TVith the lectures 
of the successor of the cdebrated Moms, Biet- 
sdineider appears to have been better satisfied. He 
adopted his prindple of the historical interpretation of 
Scripture, aud entered, as he says, “ witili the greatest zeal 
upon the study of the Jewish theology and its usvs 
Jogpundi. In consequence of this, a multitude of arbitrary 
e^lanations were set aside, and neither for Teller’s 
dictionary, nor for other modem interpretations, in which 
new ideas are attached to the words of Scripture, could I 
acquire the least rdish. The efforts to explain away the 
devil from the Bible^ to reduce the passages respecting 
Christas pre-existence and higher nature to a moral sense, 
to make the mirades of the New Testament by exegetical 
subtleties mere natural events, were odious to me as denials 
of divine trath.” 

After spendingfonryearsatLeipsic, Bretschneideraccepted 
the office of tutor to the sons of a Saxon nobleman, a post 
which he retained for some years. During this period his 
resolution to make the church his profession seems to have 
been somewhat shaken. His difficulties however, were 
removed by reading the observations on assent to creeds 
in Beinhard’s Christian Fthics, and also “ by the thnngTif. 
that many great and estimable theologians varied widdy 
from tile church faith, and that in general sodety, and in 
the learned world, the enlightened theologians (for the term 
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rationalist was not common then) stood in the highest 
repute, and were regarded with universal respect. This 
state crE things I supposed would be permanent, aud I coidd 
not then have bdieved that only a single generation would 
pass before the enlightened theologians would be assailed 
with such violence and bespattered with filth as they now 
are. Had I been able to foresee this, I should certainly 
have devoted myself to the study of law.” 

In 1802 Bretschneider passed with great distinction the 
examination for candidaius iheologiee, and on that occasion 
attracted the favourable regard of Brinhard, the celebrated 
conrt-preaciher at Dresden, who became hh warm friend 
and patron during the remainder of his life. In 1804 
Bretschneider established himself as privat-docent at the 
universily of Wittenberg, where he remained about two 
years, giving lectures on philosophy and theology. It was 
during this time that he began his career as an author. 
The first production of his pen was his Logmatische 
Entmtddvng oiler in der Dogmatik vorhmmenden Begriffe 
naeh den Symholisi^m Sehriften, derevangeUsch-lutlieriscIiett 
und reformirten Kirche vnid den wichtigsten dogmatUcJien 
LArh&ehem Hirer Theclogen, nehd der lAteratur vorzUglieh 
der neueren uber alle Tkdle der JDogmatik, which appeared 
in 1805, and reached a fourth edition in 1841, and which 
is distinguished for the complete account which it contains 
of the literature of the subject This was followed ly 
other works, among whicih maybe named an edition of the 
book of Eccdesiasticus with a commentary in Latin, which 
was intended to form part of a larger work upon the 
Apocryphal books of the Old Testament — ah nndertakiiig 
that was never carried out. The advance of the Fien<£ 
army under Napoleon into Prussia after the battle of 
Austerlitz determined Bretschneider to leave Wittenberg, 
which as a fortified town was liable to be exposed to ^ 
the horrors of a dege. He accordin^y abandoned his 
university career, and, through the good offices of his 
friend Beinhaxd, obtained the pastorate of Schneebeig in 
Saxony, on the duties of which he entered in Maixh 
1807. In 1808 he was promoted to the office of superin- 
tmident of the church of Annaberg, which, in addition to 
the properly derical duties which belonged to the charge 
involved the conmderation of many matters bdonging to 
the department of ecclesiastical law, which had to be 
decided in accordance with the canon law of Saxony. 
Bretschndder, however, devoted himsdf energetically to 
his duties. “ The Corpus Juris Saxcniei” he says, “ was 
almost always cm my table, and I soon became perfectly 
acquainted with its contents.” Li Annaberg he passed 
eight years, during which time he twice dechned the offer 
of a professorship of theology, once from Eonigsberg and 
once from Berlim The climate, however, did not agree 
with him, and in consequence of the demands made upon 
him by the discharge of his official duties, he was prevented 
from devoting snfficnent time to his theologicxd studies. 
He, therefore, began to desire a change. With a view to 
this, be publicly took the degree of doctor of theology in 
Wittenberg in August 1812. The subject of his thesis 
was “ Capita Theologiss Judaicse,” as gathered chiefly from 
the writings of Josephus. It was the last public doctorate 
of the Hud, and cost him 300 thalers (^5), “an 
expense,” he remarks, “ which he often regretted, as the 
title was shortly after made commouL” It may have been 
some little consolation to him that the people of Armaberg 
on his letirm commemorated his promotion in a number of 
poems composed for the occasion. 

The desired change came at last. In 1816, on the death 
of Loeffier, general superintendent at Gotha, he was 
appointed, on the recorrunendation of Vcm Ammon, 
B^ihard’s successor at Dresden, to the vacant post, m 
which he remained until his death in 1848. This was the 
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appeared xaore than half a century ago. Bretsishneider 


II., Yalontinianus IIL, Marcianus, Mojonanus, and 
vamn o tltn Tnfttitntes of Gains : five books of the SentenUa 

w»rk hod the effect of^eventing his appointment as sue- code j two titles of the Hermogeman iMa ; and a 

to Tittmann in Dresden, tiie minister Ton Binsiedel of the first hook of the Jies^uea Faptani. It » * • 
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exclusively as low throughout the kingdom of tiioTisigowis, 
the compilation of the code has been attributed to Anianm 
by many writers, and it is frequently dcrignated w 
Breviary of Anianus (Breviarinm Aniaui). The .^®i 
however, appears to have been known amon^t'the *isi 
goths by the title of “ Lex Komaua,” or “ Lex Theemosu, 
and it was not until tixe 16th centuiy that the title 0 
" Breviarium" ^va8 introdneed to distingnish it from a recas 
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appeared in 1824, and whicih attained a thM edition in 
1840. This work is valuable for the nso which its author 
made of the Greek of the Septna^t^ of the Old and Kew ^ 
Testament Apocrypha, of Josephus, and of the apcmtolic 
fathers in illuatratioa of the langoage of the New Testor 
meat 

Bretschneider’s dogmatic writings were very numeroos, 
and many of them passed through several editions. The 
only one which has been tian^ted into JSnglish is hm 
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only one xmeh nas been translated into JSngiian is nis "BreviaTwim"\va8xatroducedtodi»tmgmBnwiTOm tt«u^: 
Manual of the Rdigvm and History of the Christian Chur^, of the code, whicih was introduced into Northern Italy into® 

wTl 1 <*K MinnarPli in Clfll nAnfnrir Fn«* I’lm noa nt fl.n WnnlATIft 111 TjUtUbardV. ItllS 


which appeared in 1857. 

The dogmatic position of Bretschneider seemstohe intmr- 
mediate bi^wcon the extreme school of natnralists, such as 
Fanln^ Bohr, and Wegseheider on the one hand, and 
that of Strauss and Banr on the other. Becognbdng a 
snpomatnral element in Scripture, he nevertheless allowed 
to the full tho critical exennse of reason in the interpretO' 
tion of its dosmaSi As a theologiaa he was deficient 
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in the archives of the cathedral of TJdino, but is novr Jret; 
and it was published in the last century for the 
by Canciani in his collection of auebnt laws 
Barharorum Leges Aniignvs. It has been published la tne 
present century by Walter in his Corpus Juris Garmanw, 
Berolini, 1824. Another MS. of this Lombard recast ot 
the Tisigothic code has lately been discovered by Hanel in 
the library of St Gall. Neither of these. MSS. comprise 
tbs whole of 'the Tisigothic code, and it is the opinion ® 

I very competent scholars that tho Iiex Bomana of W 
j Lombards did not contain any portion of the Gregowaa 
Go^ 185^ Hemogenian code nor the fregmeut of the Responsa 
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in speenhttive power, and his writings are marked by a 
certain dryness, ^ His mental strength Jay in the possession 
of a clear, cool jn^menl^ whidb he never allowed to be 
inunenced by feeling, and in the fitcnltv of untiring 
industry. ' ® 
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had come down to ns.' The most complete edition of the 
Bieviarinm will be found in the collection of Boman law 
published under the title of Jus Civile AnteJvstinianum, 
Berolini, 1815. 

BREVIABY (Lat. breviarium), the book which contains 
the offices for the canonical hours. The word first occurs 
in the 11th century, and is said to denote that the book was 
an abridgment of several separate ones whidi had previously 
been in use. The English equivalent for it is portuary 
(from the mediaevalLatin porti/orium), portesse, or porluasse, 
the name probably indicating the portability of the volumes. 

In the earliest times most of the stated public devotions of 
the fiuthful grouped themselves rormd the daily celebration 
of the eucharistic sacrifice-; but degrees other offices 
were added, in which the' recitation of the Psalter formed 
the prindpd part. The rise of monastidsm gave a great 
impulse to the movement, as the monls genemlly used the 
whole Psalter every weeh^ aud many of them every day. 
Xumerons complications were added ly degrees, in the 
shape of antiphons, responses, &c. Metrical hymns seem 
to date from St Ambrose in the middle of the 14th 
century. Select portions of holy Scripture were also read, 
as wdl as extracts from works of the Fathers and from 
lives of the saints. 

The canonical hours are eight in number ; the night office 
of matins (divided into three noctnnis) and seven day 
offices, — elands, prime (at 7 A.21.), terce (at the third hour or 
9 A.3L}, sext (at the sixth hour, noon), nones (at the ninth 
honr, 3 p.m)., vespers (at stmset), and compline before 
retiring to rest. 

From this account it will at once be seen that the 
Breviary serrices can only be carried out in a monastic 
community where all other duties give place to worship. 
Accordingly, the secular clergy of the liatin churches who 
are obliged to recite them dtffiy are allowed much latitude 
in the way of grouping services together, and saying them 
at any hour tlmt may be convenient, whidi quite destroys 
the graud theory of the nightly aud seven>fold daily offices 
of devotioiL There were three leading types of this 
service book in the 'Western churches : — (1), the Mozarabic 
Breviary, once in use throughout all Spain, but now con- 
fined to a single foimdation at Toledo ; it is remarkable for 
the number and length of its hymns, and for the majority 
of its collects being addressed to God the Son; (2), the 
Ambrosian, now confined to Milan, where it owes its 
retention to the attachment of the dergy and people 
to their traditionary rites which they derive from St 
Ambrose ; and (3), the Boman, which (with many minor 
variations) forms the groimd-work of aU others except 
those just mentioned. 

Till the Coundl of Trent every Inshophad full power to 
regnlate the Breviary of his own diocese ; and this was acted 
upon almost everywhere. Each monastic community, also, 
had one of its own. Pope Pius Y., however, while sanction- 
ing those which could show at least 200 years of existence, 
made the Boman obligatory in all other places. But the 
infinence of the court of Borne has gradually gone much 
beyond this, and has superseded dmost ^ the local 
“uses.” The Bqman has thus become nearly universal, 
with the allowance only of additional offices for saints 
specnally venerated in each particular diocese. 

The Boman Breviary has undergone several revisions. 
The most remarkable of these is that by Cardinal Qnignon 
(1536), which, though not accepted by Borne, formed the 
modd for the still more thorough reform made in 1549 
by the Church of England, whose daily morning and even- 
ing services are bat a condensation and simplification of 
the Breviary offices. Some parts of the prdaccs at. the 
beginning of the English Prayer-Book are free translations 
of those of Qnignon. At the beginning of last century 
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a movement of revision took place in France, and suc- 
ceeded in modifying about half the Breviaries of that 
country. Historically, this proceeded from the labours of 
Launoius and Tillemont, who had shown the falsity of 
numerous lives of the saints ; while theologically, it was 
produced by the Port Boyal school, which led men to 
dwell more on communion with God as contrasted with 
the invocation of the saints. This was mainly carried out 
by the adoption of a rule that all antiphons and responses 
should be in the exact words of Scripture, which, of course, 
cut out the whole class of appeals to created beings. The 
services were at the same time simplified and short- 
ened, and the use of the whole Psalter every week (which 
had become a mere theory in the Boman Breviary, owing 
to its frequent supersession by saints’ day services) was 
made a reality. These reformed French Breviaries show 
a deep knowledge of holy Scripture, and much careful 
adaptation of different texts ; but daring the pontificate of 
the present Pope (Pins IX.) a strong Ultramontane move- 
ment has arisen against thenr. It was inaugurated by the 
Count de Montalembert, but its literary ^vocates were 
diiefiy the Abb4 Gueranger and liL Yeuillot of the Univers; 
and it has succeeded in suppressing them everywhere 
except at Lyons, where the shadow of St Lunsens stfll pro- 
tects the loi^ rites. 

The beauty and value of many of the Latin Breviaries 
were bronght to the notice of English churchmen by one of 
the numbers of the Oxford Tracis for the Times, since which 
time they have been much more studied, both for their own 
sake and for the light they throw upon the En^h Prayer- 
Book. 

In a bibliographical point of view some of the early 
tinted Breviaries are among the rarest of literary curiosities, 
eing merely local The copies were not spread far, and 
were soon worn out by the daily use made of Aem. 
Doubtless many editions have perished withont leaving a 
trace of their existence, while others are known by unique 
copies. In Scotland &e only one which has snrvived the 
convulsions of the 16 th century is that of Aberdeen, revised 
by Bishop 'V?. Elphinstone, and printed at Edinburgh ly 
Walter Chepman in 1509. Four copies have been pre- 
served of it, of which one only is complete ; but it has 
been sumptuously reprinted in fac-simile for the Maitland 
dub by the mui^cence of the Duke of Bncdench. It is 
particularly valuable for the notices of the early history of 
Scotland which are embedded in the lives of the national 
saints, and which are considered to be very authentia For 
the s^e of those who are not familiar with Latin typo- 
graphical contractions, it would be desirable if a more 
readable edition were printed, with erqilanatoiy notes on 
the many difficult points which occur in the rubrics. 

The Sarum or Salisbury Breviary was much more widely 
used. The first edition was printed at Venice in 1483, by 
Baynald de Bovimagio in foHo ; the latest at Paris, 1556, 
1557. It may be noticed as a peculiarify that, while 
modern Breviaries are always printed in four volumes, one 
for eadi season of the year, &e editions of the Sarum never 
exceeded two parts. 

Farther information on this subject will be found in the 
writers on the services of the Western churches, such as 
Marirdl and Procter. Seager has printed a small portion 
of the Sarum Breviary with daborate notes. The hymns 
have been printed separately, with more or less completenes.s, 
by Daniel -Newman, and others ; and translations from 
them form the ground-work of Hymns Ancient and Modem, 
now so extensivdy used in the CSiurch of England. Foreign 
writers on this subject may be consulted by those who wish 
to pursue it farther, bnt thqr are too numerous to be 
mentioned here. They will be found enumerated in biblio- 
grapMcal writers like Taccaria. (o- h. f.) 
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BEBWING 


B rewing is the art of preparing an cxhilaTating or 
iatoricaiang beverage by means of a process of 
fermentation. In the m^em acceptation of the word, 
brewing is the operation of preparing beer and ales from 
any farinaceous grain (chiefly from l^ey), which is first 


maicea ana groana, ana m xermencaDie saDscance excractea 
by warm water. This infusion is evaporated by boilings 
hops having been added to preserve it. The liquor is then 
fermented. 

The art was known and pracrised by the Egyptians 
many hundred years before me Christuan era, and after- 
wards the Greeks, Homans, and ancient Gauls, from 
whom it has been handed down to ns. All 
whether civilized or savage hav^ in every age, prepared 
an intoxicating drink of some hind. In the second Imok of 
Herodotus, written about 460 B.a, we are told that the 
Egyptians, being wifiioat vines, made wine- from corn j 
as the grape is mentioned so frequently in Scripture and 
elsewhere as being most abundant there, and no record 
exiate as to the vine having been destroyed, we must 
condude that the histotian was only partially acquainted 
the prodnctions of that most fer^ country. Hiny 
{Nf^wal History, x:^ 82) informs as that the EOTtians 

wkdi m the Owdc \roi^ mean drink from barley; and 
Hdl^^, telling of the mtrodnction of wine at Hinthium 
acrjr rf tot, states : "Hence the Egyptrana are thought 
to denve therr love and use of this Kguor, which tS 
tho^t so nr^iy for human bodies, i^t they invented 
^ma^ from barley." The Greekr^ who derived ^ 
p^ of their civilization from the Egyptians. 

of aitifirSSS 

acquainted with the art ^ afowdy 

op^ ^ 

t tbs 


other countries; and it is called by different names but 
its nature and {mperties are everywhere the ‘ 
people of Spain in portieular brew this liquor so well that 
it will keep good a long time. So exquimte is the cunning 
of mankind in gratifying their viciona appetites, that tbw 
have thus invented a method to make water itsdf prnJy4 
intoxication." 

The cerw'jia of Pliny evidently takes its name from 
Ceres, the ^ddess of com. Hantus calls it Gereaiu 
UquoTt that is, liquor used at the solemn festival of that 
goddess. The art of malting and use of beer are supposed 
to have been introduced into Britain by the Bomaaa- 
That barley was known to the latter is erident from Viiml 
who uses it in the plural form, kordea, as we do rire w^ 
oato; and PUny tells of the Jwrdearii gladiatores, a kind 
of fencer^ whose sustenance wns barley. Beer and vine- 
gar were the oi^naty beveragee of the soldiem under 
Julius ^sar. The latter was made vejy strong; and was 
drunk diluted with water when on the mar^. Beer Iwing 
so smtable to the dimate, and so easily made hy an am? 
cultural peoidB with plenty of corn, it was gladly welcomk 
and soon ^me the national beverage. Previous to this, 
be usual dnn^ of the ancient Britons were water, mOh, 
and mead fan intoxicating drink made from honeyV Mw 

Mbdued the natives and learned from them the art of 


Dr H J. Mann tells us that the Kaffre races of Sonfh 
^ f for n^s, and still make, a fermented 
m I J®^f«>“*ho«eedof the millet (Sorihummlgare), 

a malting procese in all'essmtiid 

by co'^gitin a warm place with moistened 
mats or grass, and the suroutinn’ in tEnn v., a- m 



iisaas8nerii3flmtin«,ii!^b Jr oiscovery or beer and its 

the grape itself. J^oohim ISf »» those of 

of ^ten thoosand G^ks 

tioBS that the orSSSni^® 

drink made fromXley DiodZTV®? * 

thet&ktianBwenaTJTfJ^"^^^^ that 


«n«, and m Qaul under ^ - ?®®® o* edia ana 

J^^fbere (xiv. 29)he8ay8--.MThf^^ arvma; and 
Jtot of Europe hive a “baUt the 

tbcffiarivcs, mads “ which they 


opwuttng isihen stopped by thsamh 
Mmmering for some time in hot water, 
^ ferment in the sun- 
succulent planthaving been stined in 
®f ®b»rt the fermentation. The 

SnS? *be fermentation is 

tame to timo ladles made of grass 
toftker rt the C 
fe^entation is complete the beer is ponied 

like m shaped and tasselled very mnch 

n^g,^a of toghtcap, into the store vessel, which is 

intodcafeTdri^ Africa also make an 

flour of tbf fJff /i>^ ^* 1 ®^ jpower called bousa, from the 
nyijw o^Mtntca), and from the dnrrha or 

and nerferm}*^ much esteemed by the natives^ 

P®*“ « the commS 

SS?& i® cwintries. ^According to 

from®ti?S^ ®^° “®^® ® beverage 

soft-grass (Hcfcitt 

beverage not ® quass, a thick, soar 

THiTAg barley and rye flonr> . 

birch, maole Pormedy,the8prace-fir, 

Med in tapped, and thwr jnice 

last first two, indeed, till within the 

the farmeSed *® ^ Tatar race, is 

The^Bunese beverage^ 
ing, but like is not onlyintoxicat' 

toanent effect#. peouKarly mischievous in its pe^ 

amerieana\ of the American aloe (Agave 

when fenaentei*S^*® a® *be sugar-cane, which, 

^lamented, forma the common drink of the negro 
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races, vrlio also prepate a drink from rice and honey. Where 
beer has once been introdnced, however, it has generally 
become the national beverage, and is now in universal use 
in the northern and temperate parts of Eori^e and Asia. 

Beer used formerly to be made in England from wheat ; 
but this beverage was not so well flavoured as if prepared 
from barley-mal^ nor did it keep long. It was esteemed 
in Gennany and Denmark, and was called 1^ the Germans 
Mumme, and by the Danes mom. The German Weias-hier 
is made from wheat-malf^ with a small portion of barley- 
malt added. 

We are informed by William of hlalmesbuty t^t, in 
the rdgn of Henry IL, the English were greatly addicted 
to drinlring . The monasteries were remarkable for the 
strength and purily of their ales, brewed from malt prepared 
by the monks with great care and skilL The waters of 
Bnrton-on-Trent began to be famous in the 13th centnry. 
The secret of their being so especialiy adapted for brewing 
was flrst discovered by some monks, who hdd land in the 
adjacent neighbourhood of Wetmore. Thera is a document 
st^ extant, dated 1295, in which it is stated that Matilda, 
daughter of Nicholas deShoben, had re-leased to the abbot 
and convent of Burton-on-Trent certain tenements within 
and without the town ; for which re-lease thqr granted her, 
daily for life, two wMte loaves from the monastery, two 
gallons of conventnal beer, and one penny, besides seven 
gallons of beer for the meiL The abbots of Burton must 
also have made their own malt, for it was a common cove- 
nant in leases of mills belonging to the abbey, that the 
malt of the lords of the manor, both spiritnal and temporal, 
should be gronnd free of charge. ' Mary Qneen of Scots, in 
the midst of her troubles, seems not to have been altogeAer 
insensible to the attractions of Enghdi beer, for when she 
was confined in Tntbnry Oasdei, Walsingham her secretary 
asked, " At what place near Tntbnry beer may be pro- 
vided for her majestie’s nseli” to which Sir !l^lph SaSer, 
governor of the castle^ made reply, “ Beer may be had at 
Barton, three miles ofil” Plot, in his Ifatural Sistory 
of Staffordshire, written 200 years ago, refers to the 
peenliar properties possessed by the Burton 'vraters, from 
which, he says, " ly an art w^ known in this country 
good ale is made, in the management of which they 
have a knack of fining it in tiuee days to that degree 
that it shall not only be potable, but is dear and palatable 
3S one could desire any drinlr of this kind to be.” In 
1630 Burton beer began to be known in London, being 
sold at “ye Peacocke,” in Gray’s Inn Lane, and, according 
to the Spectator, was in great demand amongst the visitors 
at YanxhalL In 1585 Stow relates that there were 26 
brewers in the dty of London, the suburbs, and West- 
minster, — 13 being English and 13 foreignens, — ^who brewed 
648,960 bands of beer, of which they exported 26,400 
barr^ to Embden, the Low Countries, and Dirape. In 
1643 the first exdse was imposed on beer. In William TTT_ *« 
reign, the brewer sold his nnt-brown ale at 16s. per band, 
and bis small beer from the same grains for 6s. per barrel. 

At the present day the brewing trade has reached 
vast proportions in Great Britain. It would appear 
that its extent has now attained the maxmwm; the 
quantity prodnced for export is likely to decline, as 
most d the colonies are beginning to make their own. 
The pale ale of Tasmania deserves particnlar notice ; the 
climate being specially favourable to hop-growing and 
malting, that colony not only produces its home-supply, 
bnt carries on an export trade with Australia. According 
to the report to Messrs Bass by Professor Leone Levi, the 
number (rf persons employed in and depending on the British 
liquor trade is. 1,500,000, and the capital invested in it 
amounts to £117,000,000. There are 5000 maltsters, 
34,000 licensed brewers, 6000 dealers in ale^ and 139,000 


publicans. These pay nearly £8,000,000 a year for 
permission to make and sell the popular drink. The 
quantity of beer brewed in 1869 was 25,542,664 bands, 
of whi^ 521,272 bands were exported ; whilst in 1874 
the exports were 573,957 barrels, of the declared value of 
£2,508,883. It has been estimated that Barday & Perkins 
(successors to Thrale, Johnson’s friend) have £1,500,000 
snnk in their trade. Bass, the largest brewer in the world, 
pays license on 1,000,000 barrels, and there are dghteen 
other brewers who paydnfy on 200,000 barrels. From 
the excise official returns we find the annual consumption 
per head of the population is 

In England, 2 hnshds of mal^ } gallon of qniits. 

„ Scotland, ^ ,, „ ,, ,, 

#» Ireland, it u A n » 

The first essay known to ns on the subject of brewing 
is by Basil Valentine. Boerhaave says of this treatise 
that it is both accnrate and degank In 1573 H. Enanst 
published a work in five volumes at Erfnrt, with the quaint 
title, Oa the JJivine Noble Gift, the PhUosophieal, highly 
Dear, and Wondrous Art to Brew Beer. In the year 1585 
Thaddeus Hhgeeius ab Hayck (a Bohemian), published a 
treatise entitled Be Cerevisia, ^usgite conficiendi ratione, 
nature, viribiu, et faeultaiibus. This small work of fifty 
pages gives a very dear and accurate description of the 
process of brewing. To Mr Combrune, a London brewer 
in the earlier part of the 18th centnry, we are indebted for 
the proofs he gave of the value of the thermometer in 
brewing. In other respects his work entitled The Theory 
and Praetiee of Brewing, is of no particular valne at the 
present day, though it was very nsefnl at the time in 
advancing the art^ and ran through several editions. 
Previous to his time brewers had looked upon the 
thermometer as a scientific toy, and “rnle of thumb ’’ was 
the order of the day. In the year 1784 Mr Bichardson of 
HnU bron^t out his Theoretic Bints on Brewing Malt 
Liquor, and Statistical Estimates of the Materials of Brewing, 
showing the use of the Saccharometer. These works would 
be beneficial but for the absurd mystery with which the 
author invests the whole subject. It was he who first 
brought publidy to the notice of brewers the vdue of the 
sacc^rometer, an improvement of his own on the hydro- 
^meter, or water guage, invented by Martin, the Fleet Street 
mathematician. Mr Baverstock purchased one of these in 
1768, and in 1770 reedved a certificate of the value of his 
instrument from Mr Ilirde, the edebrated brewer in 
Southwark, who had tested it It was not, however, till 
1785 that Mr Baverstock published his Hydrometrical 
Observations and Experiments in the Breweries ; so that 
Mr Bidiardson has the merit of bringing his improved 
hydrometer, which he christened saccharometer, first to the 
notice of the trade. By instrument the brewer is 
enabled to ascertain the amount of saccharine or fermentable 
matter in the wort, and thus to take advantage of a parti- 
cularly good sample of mdt, or to compensate for a bad 
one, so as to procure an uniform strength. Mdt varies in 
q uality accorffing to season, the skill of the maltster, and 
other drcumstances. Samples of barley raised from the 
aame seed, and grown in adjoining fields, will produce mdt 
widdy different, dtbough this is not discovered till it has 
been in the mash tun. The quantity of malt which suffices 
for a particular “length” to-day may frill far short of 
affording the same quantity of ale to morrow, and vice versa. 
In either case the saccharometer is essential, as it enables 
the brewer to make his ales one standard, strength. The 
instrument is also of great service in regulating the 
fermentations. 

Mr Bichardson's sacdiarometer was constructed on the 
prindple that 36 gallons (one barrel) of water weighs 360 B>, 
and if that quantify of water were converted into wort 
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and the scar or eje, throngh which the seed is nontished 
doling the process. The Imd white part is termed, botani- 
caUj, albumen. This is the cotyledon, and forms the chief 
part of the seed, soppljing the germ with food doting the 
first few days of its existence. With the germ, which 
begins to exist within an hour of being pot in steep, springs 
also into existence the principle termed diastase. This name 
(from Siumjiu, to separate) was given it by MM. Payen 
and Perso:^ who made nnmerons experiments with it 
According to Mnspratt, diastase may be obtained l^ 
TnalfiTig a paste of malted grain at a temperatore of 76°, 
allowing it to stand for a few minutes, and then pressing 
ont the liqnor, which is afterwards filtered and heated in 
a water bath at 170°. At this temperature a portion of 
the foreign nitrogenous matter coag^tes, which is after- 
wards separated ly filtration. The dear filtrate, which 
contains tolerably pure diastase, is evaporated at a low 
temperatore to d^ess. Diastase is not only soluble itsd^ 
but has the power of dissolving starch, and converting it 
into soluble gum, to which is given the name dextrin, and 
finally into grape sugar, so caUed becausei, on analysis, it 
dosdy resembles the sugar which naturally exists in the 
grape. So powerful is diastase, that one part will convert 
2000 parts of stardi into grape-sugar. T^ operation will 
be noticed belownnder the head of mashing. It is on account 
of this wonderful power of diastase to convert starch into 
saccharine matter, that distillers use one part of malt in 
mnsbing to five parts of raw grain. The next part of 
the seed that comes under notice is the corcule, which is 
die embryo of the future plant This germ, feed^g on the 
sugar formed finm the starch of the cotyledon by the action 
of diastase, grows upwards and downwards, — ^the upward 
growth being the plumule or “ acrospir^” the downwa^ die 
radicle or future root. Acetic add (rinegar), which does 
not exist in raw grain in a free state, is now also formed ; 
this assists the diastase in its action. 

The maltster's object is to obtain as much sacdiarine 
matter as possible, with the smallest loss of substance, by 
converting the starch of the barley into sugar, and thus pre- 
paring it for the breweiy, where it is changed ly fermenta- 
tion into alcohoL Chemically, starch and sugar are com- 
posed of the same elements, carbon, oxygen, and hydrogen; 
but their atoms are ^fifierently arranged, — ^Ae mean re^ts 
of die analyses of Berzelius, Gay-Lussac, and Thenatd, 
giving of a grain of carbon-more in starch than in 
sugar, wl^t sugar contains '^ths of a grain more of 
oi^gen and foss of hydrogen than starch. 

The duty on malt forms an important item in the revenue, 
and stringent laws have been n^e to enable the excise to 
levy the duty, and prevent the maltster ficom defiauding: 
It may be remarked however, that although those rules 
were relaxed or abolidied, the process of manufacture 
would be carried on as it is now. The duty was first 
raised in the reign of Charles L on the following scale : — 
English malt, 4s. 4d. ; Scotch barley-mal^ 3s. 8|d. ; Scotdi 
bigg-malt, 3s. per bushel, but 2 b. of this was a war-tax, and 
the whole was soon repealed. In 1697 a tax was n gpin 
imposed (to enable William DX to cany on wkr widi 
Erance) of 6|d. per bushd. Ihe rate has been frequently 
change^ and h^ ranged between 7d. and 4s. 5|d. in 
England^ and 7d. and 3s. 94d. in Scotland. For this and 
mn(di other information vre are indebted to a useful little 
work on malting published hy'W.'R. Loftns. The present 
rate of duty on mdt made from barley is 2s. 7d. per bushel, 
and 5 per cent, additional, making in all 2s. 84^ ; and on 
malt from here or b igg, when made for consumption in Scot- 
land or Ltdand, 2s., and 5 per cent additional; when the 
latter is imported into England the h^her duty is charged. 
The 5 per cent additional was imposed in 1840 on all 
exdseable artides, except spirits. 


TadU shotein^ QuantUy of Malt made in Great Britain 
during the years 1871 to 1874, and the arnount of Duty 
letted : — 



Malting consists of four processes, — steeping, conch^g, 
fiooring, and kiln-drying. 

Steqping is performed in a large cistern of stone, or more 
usually brick, covered with cement, into which the barley 
(properly screened, to remove the small nsdess grains) is 
shot frcm the store-chamber abov& It is then levelled and 
covered with water to the depth of 5 or 6 inches, all-floating 
kernels and refuse bdng skimmed o£ This process is 
necessary for the germination of the seed not only in a 
chemical bntalso in a mechanical point of view. The seed 
is so hard and compact, and the husk so firmly bound to 
the kemd, that it would be impossible for tire tender germ 
to make its way throngh it ; the steeping imparts vi^Qr 
to the germ, and also assists it in making its way throng 
thehnsk. The grain now swdls about one-fiftii in bnlk and 
one-half in wei^t from the moisture absorbed; or more pre- 
cisely, 100 of barley would wdgb, after steeping, 147 Bi, 
and 100 bnshds measure would increase to 122. By law 
it has to be kept at least forty hours under water, and fifty 
if the grain is to be sprinMed before the twelfth day. 
This time must depend on the kind of barley used, the soil 
on which it was grown, the heat of the weather, and the 
hardness or softness of the water in which it is steeped. 
More timn is required in cold thauin hot weather. Scotch 
barlgy requires more time, but bigg less. ■ Fifty hours 
steepiug will generally suffice, but sometimes sevens is 
necessary. The rule is — if a barleycorn, held lengthwise 
between tire finger and thumb, bre^ down into a pnl|y, 
mealy state, the process is complete ; whereas, if the farina 
exudes in the form of a milhy paste, it is oversteeped. In 
warm weather the steep-water acquires an odour from 
matterdissolved ont of the barley skin ; and, in consequence 
of a slight fermentation caused ly the organic matter in 
the water acting on the decayed grain, the water becomes 
acescent or putrid. The steep-water shonld then be 
nTigng gd. T^ the maltster is afiowed to do once during 
each wetting, upon giving due notice to the Excise. TVhilst 
the barley is in steep it is gnaged ly the exdse officers, to 
prevent ^nd, and to calculate the duty to be paid. Wide 
planks are placed across the dstem to enable them to take 
the “ dip," — sufficient li^t, and headroom of at least 48 
inches, being provided. Nnmerons experiments show that 
81^ bushels of good dry barley will, after forty-eight honre 
steep, swell to exactly 100 bushels. An allowance is 
therefore made of 18^ per cent, on the grain found in the 
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cistern or couch frames but the duty is charged on the 
greatest amount found, whether in the couch or on the 
Door or 'S^en the operation of steeping is complete 
the water is drained off in about half an honr by means 
of a gutter laid below the level of the cistern from end to 
end, with a proper fall, and .covered with perforated 
iron plates. The perforated plates being movable, the 
gutter is easily deaned and the plates repkeed. The law 
requires that every cistern shall be permanently constructed 
rritb the sides and ends straight, and at right angles to 
each other, for facility of measurement; the depth must 
not exceed 40 inches in any part; the bottom nmt be 
even, with a fall of not more than half an ind per foot 
for drainage. No cistern can be used under a penalty of 
;S100 until a certificate in writing from the supervisor has 
been obtained, stating that he surveyed the utensil, 
and that it a constructed according to the requirements of 
law. 

Cmehinff . — The couch-frame is formed like the cistern, 
with the exception that the fourth side may be made of 
movable planks at least 2 inches in thickness. Before the 
year 1827 it was lawful to construct the couch-bume 
entirdy of laovable boards ; and conches made before that 
date may still be used by obtaining pennisdon from the 
Board of Inland Bevenue. Into this ^me the grain is 
now thrown with wooden shovels. It must not be com- 
pressed in any way, under heavy penalties, and must not 
exceed 80 inches in depth. If the excise ofBcer has any 
suspicion that the grain has been trodden down, he may 
ortcr it to be thrown badt into flie eastern and levelled 
The office will then gauge it again. If he finds that the 
quantity has increased more than B or 6 per cent, accord- 
ing to the length of time the grain has been emptied from 
the cistern, any such increase over and above the B or 
6 pet cent. wiU be deemed conduava evidence that the 
has been trodden or forced together. A penalty of 
ilOO IS then mcuired; and alike sum for maltetera or 
their m«m refusing to return the grain to the oUtem. After 
twenty honra tho maltster is at liberty to move the Sun 
to weather, when suffleienffi 

generated, it is left two 
days, end oven longer; but if loft too long, the crain 

Flooring.— Bete the grain must be kent if.™! a 

made for the toottete- tW T one-half is 

Each steeping is called a •‘floor®®^**^^ quite sufficient 
laid in succession according team the ^ 

conch, and the oldest next the Ml? SS®® 
r« floora, including grain in v iave 

operaUon'at one Sir 1^, in 

plumule, or stem begins toSS^unSr 5 

«mocod as the toot, but 1Sd „? fwmtbe 

tarns round and proceeds under it 
!■!«.«. Th« woild develop So *^® 

progrw^ not stopped. green leaf were its 

wtlvinblc to let the ncrosnite ‘^® it is 

more than half up the v®®’' 

orevea itM of its length, 

that n friability of the starchrinn>f 1 i* P*®®^*®dly found 
With the kngth of the plumule 

’“'-•••'I with great slaU aSd rc'SiariE r ®®®” ®'® 

rc^uinty, however, some ate 


apt to protrude when earned to the latter extent. This 
shows an exhausted condijiou within, hihlsters who sell 
by wtiyJU work the acrospre no higher than is ahsoluteiv 
necessary; the higher it is worked the less stanih and the 
more sugar is produced, and a corresponding loss in weight 
ensues. The maltster who sells by measure, however, likes 
to have the aciospire as ^h as he can, to increa^ the 
bulk of his malt. The writes experience is that ales fine 
I better, and keep better, when brewed from malt well worked 
up. In large stash tons, where the heat can be 
it is not of so much importance ; but in small whm 
less than twen^ quartets are mashed, if the "spin" is up 
|ths of the grain, so much the better, so long 'la it is uii- 
fonn. The temperature ou the floor rises to between 80* 
and 60®; the fibrils of the radicle, the "chicks” as it is 
technically called, shoot from the tip of every com. The 
.middle of the floor being the warmest starts soonest; so, 
afte a few hours, the grain is turned or stirred, so as to 
bring all to a sindlar state of forwardness. At this point 
comes the critical test of the maltster's alrill ; no rules 

CM be laid down ; he must be guided by mq>eiim}ce and 
circumstances. He has to consider the, quality and growft 
of the barley, —whether it came off light or heavy sofl,— 
the kind of malt intended to be -the temperature 

and peculiarities of his particular malting. His principal 
object is to get the grain to work, and to work regulo^ 
to accompliOi whidi, and to check the too rapid growth of 
the rootlets, the grain must be tamed several times daily, 
the interior being always brought to the surface by the 
sho^ of the workmen. The grain is qjnsad mwo flnifiy 
Mch time, the depth of it^ originally 14 or 16 inches, being 
thM gradually lessened to 3 or 4. This brings it to the 
zuiaale of the fwess j it is theii thickened as graduollr 
os It was diminished until it is thrown on &e Min. Tho 
grmn now emits an agreeable odour, sometbix^ like apples; 
and if the hand be thrust into the com it is found wet 
enoimh to damp it ; this is called sweating. The " chick " 
develops into semiM short budiy rootlets. As Uie actospiie 
grows the constitaenta unde^o a great cbonm ; the rioten 
and mucilage almost disappear ; the grain becomes white, 
mealy, and sweet; carbonic add is produced; air is absorbed, 
aunost os by animals in breathing ; and, consequently, oh • 
M neces^to the germination of the grain. It loses 
w^l*^ PW* 0^ the process from 1^ to 3 per cent in 

^ **? doubt that it is of importance to the . 

the law allows him to sprinkle water over the . 
^®®'^ * ”“®y ^® ^e“® et the espration 

ety hoots after removal from the steep, provided sudi 
g^^nas been kept under water fifty hours. SprinHing 
V ^ c^menced on the fifth or .sixth day, notice 
jf ^® ikeise twenty-four hours befora 

till less than fifty Wrs it may not be sprinkled 

*^®^^® days. Sprinkling is used 
wnnf ^ho sell by measure, and therefore 

„ ® ^awsae the bulk of thrir malt; but there are 

he difficult to make goodmaltunless 
diirino. » supplied, to make up the water lost 

light is detrimental, as appears 
lieht i« *hBt ^uin under the influence of uiunterxnpted 
i^ rtf the sky-light be covered with a coat- 

the rainJc®' admits the actinic rays, and excludes 

'^hich hinder germinatioii. 
both f^*“S principle are the best for regulatiog 

«»“ «» )!»?> U tak^ t. 



used whi»i. i “ . * “ narrow snovel, caUed a ptougu, m 

ttndtoto^f^”^i.*t® underneath to the surface, 

uuintocontactwith the cold air, so keeping the germinatioi: 
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regular. 6ram.is required by law to be kept at least 168 
hours oa the floors, but maltsters maykwp it there os 
mucb longer as they like. Barley throws out five rootlets, 
the ndd^e one being the strongest ; and if the young floor 
has been neglected, this will sboot out three times the length 
of the others and tom up at the end like an atvL When 
the grain has germinated sufficiently, its growth is arrested 
by placing it on the kUn, the object being to drive off 
superfluous moistmia and insure the keeping qualities of the 
mdt. 

Kiltirdrifinff. — The kiln is a chamber of which the floor 
should be mads of woren-wire or sheet-iron, or of perforated 
tiles. The perforations are necessary to give admission 
to the hot air, and also to allow the detached rootlets to , 
fall throngh. The kUn should have a suffident area to 
allow the whole of one steeping to be dried at once, at a i 
depth of 8 or 10 inches ; by wMcb means the malt is more 
regnlar than when dried in two or three lots, as the portion 
left on the floor will grow, notwithstanding the maltster's 
efibits to prevent it. The opening at the top of the kiln is 
covered with a cowl or cupola, which answers the doable 
purpose of exdadiag rain and aUovnng the escape of the 
steam. The furnaces are placed nnder the floor, nearly in 
the central line, and the hot air passing throng the perfora- 
tions dries the malt, while the steam is carried off throngh 
the vent in the roof. An iron or stone .plate, 4 or fl feet 
square, called the “disperser,” is placed over each Are to 
disperse tire heat and prevent the molt immediately above 
from taking fire. The heat at first should not exceed SO"; if 
higher it produces a hardening or vitiifaction of the starchy 
matter or dextrin, and also heightens the colonr of the 
•malt ; whereas, if the malt be freed from moistnxe at a low 
temperatore it may afterwards be exposed to a lugh beat 
without gaining ^our. The moistw being disposed o^ 
the heat may be gradually raised to from 125° to 135° for 
India pale ale malt, and to 170° or 180° for ordinary pale 
malt, — the difference in the kinds of malt being the amonnt 
of heat to which they are subjected on the kfln. During 
the process the fires shonld never be allowed to go out^ as 
the smell of a green fire imparts an rmpleasant fiavonr. 
During the last few hoars in particular there should be a 
bright, dear fire for firushing off the malt, otherwise tire 
beer vill not get bright. It thus he aeen that the pro- 
cess of kiln-dxying is very important Dr TTre'a remarks 
on it are pregnant with meaning; He says, “The opera- 
tion of kiln-diying is not confined to the mere expnlsioD 
of the moistnie from the germinated seeds, bat it serves 
to convert into sugar a portion of the staixih whidi re- 
mains unchanged, and t&t in a two-fold way. This is, 
first, by the action of the gluten upon the fecnla at an 
devated temperatore^ as also by the species of roasting 
whidi the starch undergoe;^ and which renders it of a 
gummy nature. If we dry one portion of the malt in a 
natnrally dry atmo^her^ and another on a moderately 
warm kiln, the former will yield less sacdiatine matter than 
the latter. Moreover, the kiln-^iiied malt has a peculiar 
agreeable and faintly bnrut taster — ^probably from a minii 
portion of the empyrenmatic oil formed in Ae husk, whidi 
not only imparts its flavour to the beer, but also confributes 
to its preservation.” Eiln-drymg takes from one to four 
days, according to the depth of malt end amount of heat 
used. The fire hdng kept always hutrung, great care is 
needed to prevent its breaking out in the n^t ; it is ^era- 
fore made up the last tiling and then “ banked up,” that is, 
• covered with a quantity of the ashes which frill through 
&e bats. For ordinary pde malt, about three hours before 
it is thrown off'tbe the heat is raised from 150° to 
180°, and dniing this process it requires turning two or three 
times, and is thrown off the Iriln in a hot state; ^e 
rootlets are readily detached from the malt by the turning 


on the kiln, and the treading of the men in their list 
slippers; they are finally separated by screening, and are 
the best criterion of the colonr of the malt, showing at 
once the amount of heat used. These malt “ combs” or 
“ Cummings,” as they ate called, are valuable food for cattle 
in winter ; and the fine ones which fall througb- tilie kiln- 
floor on the diqierser, mixed with the dust from the fire, 
are said to be almost equal to Peruvian guano as a top 
dressing for turnips. 

Malt continues to swdl, absorbing moisture from 
tbe atmosphere, for nearly three montlu, the time vary- 
ing accordmg to the dampness of the air. Malt in store 
is said to be mellowing. The increase by measure of 
malt over dry barley, call^ the “oatcast," is from 3 to 8 
per cent. ; in bigg tbe increase scarcdy amounts to 1 per 
cent. Doting the process of malting barley loses one- 
fiftb of its wei^t ; in other words, 100 1b of barley con- 
verted into pale mMt weighs on an average 80 S> : but as 
barley when kiln-dried loses 12 per cent of moistnre, the 
actual loss is reckoned at only 8 per cent The late Pro- 
fessor Thomson thus accounted for it : — 


Soluble SQ&tter ettrne& off by atee^water .1*5 

Carbonic add formed and ffven on doting germination.. .3*0 

Boots. 3‘0 

TTiaste (braised and lost grains) 0*6 


8*0 

DrB. D. Thomson, who made various experiments on malt 
fat the purpose of ascertaining its feeding and fattening 
{mperties, states the loss sustained to be 


Water 6*00 

Saline matter 0*48 

Organic „ 12*62 


19*00 

Bigg snstains a greater loss than barley, amounting to 7 
per cent mote. The great similaiity which chemical 
analysis shows to exist between barley and malt, proves 
that malting is only the beginning of the process by which 
saccharine matter in solution is obtain^ A glance at 
Stein's analysis of the two will show this 


Solnbla albiiminons compounds. ... 
Insolnbte „ „ 

Husk... 

Bul^. 

Salt. 

1*268 

10*928 

19*854 

6*600 

3*556 

2*421 

0*896 

64*282 

■305 

1*985 

9*m 

18*817 

8*232 

8*379 

2*291 

4*654 

BO-871 

■npwtriii * 

Fntly matter. 

Ti^«i^II]<> - 


SfarmTi 



100*000 

100*000 


The following is the composition of barley and mal^ as 
given by Ondemans : — 


Prodnce of tonification... 
Peztrin 

Barley. 

Halt 

A]r-iMe6. 

Alr-UrieiL 

KOn-dried 

Pola 

EUa-Orled! 

Amtier. 

0*0 

6*6 

67*0 

0*0 

9*6 

12*1 

2*6 

8*1 

0*0 

8*0 

58*5 

0*5 

14*4 

18*6 

2*2 

8*2 

7*8 

6*6 

58*5 

O'! 

10*8 

10*5 

2*4 

2*7 

14*0 

10*2 

47*6 

0*9 

11*5 

10*5 

2*6 

2*7 

Sugar 

Ceutilose 

jObominons substances... 
Fatty M 

AbIIi ^C., ... ...M............! 

lOO-O 

lOO’O 

lOO'O 

100*0 


All vfiTnin nna compounds in barliy and malt (Ondo- 
mans)^ 
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Albttuunotts substances coagntoble.... .......... 

Albuminous substances not coagulable ly beat 

Barter. 

Malt 

0*28 

0*28 

1*65 

7*69 

0*34 

0*45 

2*08 

6*23 


9*70 

9*10 


Thete are three kinds of hiln-dried mdt — pal^ ambw, 
and brown, and one of roasted, called l)la<& orpatMt malt. 
We Imve already seen how pale East India malt is made; 
also that the ordinary pale malt is dried off at a higher 
temperatnte by 30® or 40®. 

Amber maft, when ground, is of a rich amber colour, 
hence its name. This is dried off at a heat of 180". The 
fad nsed during drying is different. For pale malt, coke or 
antliTatatft coal is used, but the colour and flavour of amber 
niftU. are produced by bnming oak or other hard-wood 


thrown off during burning. ESgb-coloured malts have 
advantages over pale ; more dmdiin is prodnced and mmu 
albuminous matter is rendered insoluble ; it is, therefore, 
easier to brew good beer from them. 

Bromi or porter malt is dried in yet another way. The 
flouts of malt-ldlns nsed for dijingit must be made of thin 
sheet-iron or stout wire, as the heat must be raised in 
a few minutes from 100” to a heat nearly approaching 
combustion, and lowered as tapdly. The process requites 
great attenrion, or the malt would take fire. The gram is 
spread thin, not exceeding inches in depth.; and the 
whole proc^ is completed in less than two honm Thefoel 
nsed consists of faggots of beech, elm, or oak ; at flrst the 
flm is kept down by being sprinHed with water, but the 
last half-hour it is aHowed to increase and an intense heat 
is obtained. This hind of malt weighs about 32 ^ per 
bnsbeL It is sometunes called ''blown mal^” its 
distended appearance. By this process the gum, sugar, and 
starch are converted into a kind of caramel, which gives 
the flavour so mnch priaed in porter. It makes the malt, 
however, deficient in extractive matter, to the extent of 
from 20 to 30 per cent. 

Patent malt, which is the legal colouring-matter in 
porter, is made and charged with duty iu the same way as 
other rnalt, and thra removed to the roasting premises, 
where it is treated like coffee, hang toasted over a fire in 
(^Imdets of perfomtediron. The law reqmies that 95 per 
of malt shall have the "qaie” extend to one-lSf 
fte length of the grain in order to prevent the introducSon 
OT raw gram. It is generally made hum iignred or in- 
fmot malt, as the high temperatnte in drying quite restores 
the appearanca There is, of coumei, no saccUmiaa extract 
from It, that havmg bear converted into catamd or humt- 
rogar; it rs ordy wanted to supply colour and flavour 

^ grain distinct' 
or Its own ot^nl sue and shape, not adhering to ea<h 

choroLT co£“ Bhouwfbf of a rich 



flavour, free from the W monW^n, *• 

tela MaltshouIdwe5^f,^3j*^®ST'‘^^^' 

!»««., «r<o ft. 


rich a soil, or to mixed seed •'telng used which did not 
work regnlarly. A good test is to take 100 seeds and 
throw them into water, stming them well up ; good malt, 
bring sperifically lighter than watmr, should float on the 
surface; if more than 5 per cent, sink it is bad mrib 
anrtthAr test is to take 100 grains of i^t and caiefnlly 
the T^nlarity of their acrospire, which should 
extend of the length of the grain for large and |tb' 
for small brewers. If more than 5 per cent, have proje^ 
it shows a waste of material, whereas if more than 6 per 
have the acruspire less than half way up, it is a rign 
of insufficient germination. 

Dr XJtris analysis goes to show the amount of solid 
extract obtainable by ri>e brewer. He takes 100 grains of 
malt by weight whiw are powdered and dried halt-an-hoor 
by the heat from boiling water; they are then weighed, 
and the loss ahowa the quantity of moisture in the malt. 
This powder is ^en mix^ with cold water, and the ves^ 
/yititeining it is heated in the steam-bath half an hour, 
the contents bring occasionally stirred. The husk and 
inaoluhle matters are then drained off, washed with boiled 
water, and then dried and weighed, — their wrij^t givingfbe 
insolnble matter in the malt, and the residue the soluble 
extract available to the brewer. Dr Tire found iu several 
experiments the average in 100 parts by wri^t, to be — 


hfrislnre 6’S 

Insoluble natter. S6"7 

SoluUe extract 66*8 


260*0 

According to this, if we assume that a qnarter of malt 
weighs S24S>, the total soluble extract will be 216*4 B> 
avoirdupois ; but as the gum and sugar in assuming the 
fluid form combine with the riements of water, ff the 
extract were dried it would weigh 23 ft j and being redne^ 
to tire ham of the barrel of 36 gallons would becomct, m 
the language of brewers, 87 ft extract pet barrri, which 
means tha^ if the wort from a qnarter of malt wen 
evaporated down to the balk of a barrel of 36 gtdlons, it 
woud wei^ 87 ft more than a barrel of pare water. 
Practice riiows these experiments to be correct, the extract 
per quarter varying, according to the sample of malt, from 
80 ft to 90 ft. - 

Malt is made dnty-free for distillety purposes and 
esportation ; in both cases the maltster bus to enter into 
a bond wirit two aurette for £1000 that the malt goes to 
its declared destination. It may riso be made free of duty 
for cattle feeding, on Act ^ving great facilities bring passed 
in 1864 ; it was, however, found to he usriess, except in 
small qwntities, as a condiment, and the practice of givh^ 
it is mUirriy dii^ntinned. Hi 1870 there was not a single 
bushel made, as there was no demand for it. Hi flie cose 
of malt damaged by fire or xrater, an allowance eqmd to 
the whole of the duty, .if totally destroyed, or part if the 
damaged malfc be sold on salvage, is granted by 7 and 8 
I IV , 0 , 52, § 76. The duty on malt is p&y&hia at ft* 

; end of every six weeks, but upon entering into a bond with 
rareties for payment, a maltster is allowed six weria* credit. 
^0 by 26 Viefc c. 6, § 1, he may defer payment of bjffi 
tne dn^ on malt made between 1st January and 1st April, 
and the whole of the dufy on melt made .between the latter 
date and 16th May, for three months on giving notice of 
ms int^tion to the ptaper elector before 1st April, paying 
interest at rae rate of 34 per cent, per for th® 

wwmmod^M, and giving bond for security. 

»y 7 and 8 Qea IV. c. 62‘, § 46, it is provided that^ if 
wwhman, malirionriy or otiietwise, commits an act by 
tocn bis emplt^ms are &ble to a penalty, he dmU be 
labonr for not less than three or 
mote tlian twdve months. The master is Imble for these 



B E E W I N G 


271 


penalties inconed by the irorkman unless he prosecute his 
servant frithin a month of the offence, and show the Com- 
missioneis a certificate of such conviction. Some maltsters 
have a notice put up in their maltings to the effect tiiat 
their men will be prosecuted if they commit the offences 
mentioned in the Act 

In America there are no internal taxes on materials used 
in brewing as such, but there is an import duly on hops 
and barley, — five cents per & on the former, and 15 cents 
on the latter per bushel The barlqr mostly used comes 
from Canadr^ the import duty being equal to about Is. 4d. 
on an American baml of beer. The duly is levied in 
the form of a stamp-tax on the beer fermented, completed, 
and in barrd, at the rate of $1 per barrel of 31 gallons, 
and $2 per barrd of not less than 63 gallons. No restric- 
tions are imposed as to the materials of which it shall 
be made. 

In Bavaria the dniy is raised on malt, bnt not assessed 
till the malt is brought to the mill to be cmshed. It is 
made without licence or permission, and may be sold 
without restriction ; bnt traflic in ground nult is strictly 
forhidderL The case is the same whether the malt is used 
by brewers or distillets. The consumption of beer and 
-qnrits is nntaxed, except through the impost on malt. 
'Die means adopted for-preventing feiud consist exclusively 
in the control exerdsed in the public milla by the Govern- 
ment injectors. Private niffla .for crushing nrntlt are only 
allowed when the proprietors have thdr mills furnished 
with the regulation self-acting measuring apparatus, 
together with the Government automatical counter. TliiB 
apparatus is sealed officially, and thus it is impossible for 
an ounce of malt to be cr^ed which has not first been 
measured and checked. Besides these means for preventing 
fraud, there exists a regulation that no malt, whether tax- 
free or noi^ may be bron^t to any mil], or be found ther^ 
for which a cer^cate (palette) has not been given specifying 
the date, the quality, and the mill. 

Americans are now making beer largdy from maize meal 
and maize malt. The e^erience the writer has had of the 
use of the latter leads hma to doubt its economy i the ex- 
tract is small, and the fine flavour of the ale impaired. 
However, a small quantify can be used with advantage 
where the fermentations are sluggitii or inactive,— mai^ 
bdng the most powerful stimulant of process that we 
possess. Barley has always been considered, and with good 
reason, a better, and in favourable seasons a cheaper, grain 
than any other for malting The reasons for this ate, firsi^ 
that whilst the husk permits the steep-water to pass through 
to the starrffi it effectually precludes the escape of the starch; 
secondly, the acrospire grows under the husk in barl^, 
and so is protected from injruy during malting, whereas in 
whea^ maize, Ac., the acrospire forces its way out with and 
at the same end as the rootlets, and therefore runs the 
risk of being damaged ly taming on the floors; these 
damaged grains become mouldy, and mould being propa- 
gated ly means of ^ore^ one mouldy grain may send out 
thousand of these spores among the good grain, and infect 
the previontiy healthy ones ; and thirdly, barley contains a 
large ready-rnade proportion of grape^ugar and starch. It 
is, therefore, only in bad barley seasons that there will be 
much demand for malt made from other grain Theaverage 
price of barley from 18T2 to 1875 has been 438., and in 
1874theaveragewa8ashi|^as49s. This high price, whiidi 
means a matu^ increase in the cost of manufacture, has 
naturally made a great inquiry for a cheaper sugaivforming 
product ; and there is no doubt that if the dufy'on malt 
were either taken off or laid on tire manufactured artid^ 
beer, large quantities of other grain dried on a Tnln at from 
330° to 240° would be used in bad barl^ seasons. In 
Germany the grain is steeped before kiln-drying for three 


or four hours, to remove from the husk the unpleasant 
flavour it sometimes imparts to ales ; the matariala used to 
a contiderable extent tiiere are wheat, oats, rice, maizei, 
and even potato starch. Beer made from rice is of a 
-very dear pale colour, of an extremely pleasant mild 
taste, foaming strongly, and yet retaining its carbonic 
acid. Dr Graham, in his instructive lectures on the 
chemistry of brewing, at the Sodefy of Arts in 1874, 
explained how raw grain mi^t he used to obtain a beer 
dther alcoholic in its nature, as brewed in England, or 
dextrinons, like the Bavarian beer. Mr John Prior, of the 
firm of Truman and Hanhuiy, in his fiyaTninntinn before a 
committee of the House of Commons, says, “ If the malt 
Acts were not in the -way, numerous sntetitutes for mal t 
might be employed,” and that, amongst these, mangel- 
wurzel might be used to any extent ; and he goes on to 
say, “ I have tasted as good beer brewed from that alone 
as any home-brewed beer I have ever tasted in my life.” 

The only substitute for malt allowed in Great Britain is 
sugar. Of this, in its different forms, there was used in 
the year ending September 30, 1874 — 


In England 

i London 

Cnti. 

283,736 

[ Pnvnneea 


In Scotland . 


705,872 
7,823 

In Iidand... 


B4lB2E 

768,020 


being an increase over 1873 of 204,528 cwt Sugar may 
be used in brewing to the extent oi one-third, — two cwt. 
being equal to a quarter of malt; the dnfy is 11s. 6d. per 
cwt. It is either boiled -with the wort, or dissolved in the 
underbaek Ordinary cane-sugar contains a large amount 
of dangerous putrefying albuminous matter. It may also 
be said to cause two i&tinct fermentation^ having to be 
converted, by the action of the ferment, into glucose before 
it is broken up into alcohol ; it is, tiiei^or^ only good for 
ales of quick consum^dorL For store ales it is as well to 
destroy one of these fermentations, and at the same time 
convert the cane into grape-sugar or glucose. This is done 
ly treating it -with ^ute sulphuric add, the add being 
afterwards got rid of by means of chalk or lime, whiiffi 
combines with and carries it down. This is effect^ very 
rapidly if the temperature be increased by pressure to 250° 
or 300°, 1 S> of add mixed -with 600 fi> of water converting 
100 Ib of starch or cane-sugar into glucose in three hours. 
This action of adds upon cane-sugar has formed the subject 
of a patent (Garton’s), which is being worked on a large 
scale at Southampton, and the product is sold rmder the 
name of saccharine; it has found great fovonr with brewers, 
os it gives a roimder flavour, and more permanent character, 
to the beers tiian when brewed from malt alone, and at the 
same time Tr umlrs tire addify where any exists, better than 
stardr or cane-sugar. Saccbarinehas been carefully analysed, 
and tire analysis shows the whole of the raw sugar to have 
been converted mto ^ucose with a certain percentage of 
water. The best mode of distinguishing grape from cane- 
sugar is by adding to the solution to be tested, in a flask, 
a few drops of an alkaline solution of tartrate of copper, 
and then gently boiling it. If any grape-sugar is present 
a bright red metallic-looking predpitate of suboxide of 
copper is shortly thrown down ; if no grape-sugar is present 
the solution remains clear, -with a sl^t blue ting^ from 
the addition of the ccqiper solntioiL 
It does not appear that the best jndge can, from the 
taste alone, distinguidi between a beer made from malt 
and one brewed from a mixture of malt and sugar. Ibis 
is not surpridng, when it is borne in mind that brewing 
from malt consists in subjecting the malt to those condi- 
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tions which are most favourable to the conversion of the 
maximum quantity of the starch it contains into grape- 
sugar, by the action <rf the diastase produced in the gram 
by the process of malting. 

■ J?op* are the catkins or flowers of the Hvmvdus Lupum, 
a dioedons plant belonging to the natural order Urtieaeea^ 
or the nettle family, and the Liniueau Dmiia peniandria. 

It is the femaln floweis (which grow on difierent plants 
from the male flowers) tiiat yield the hop known to com- 
merc& The plant is mentioned by Pliny under &e naine 
of lupus salietarius {N. H., xxi 50). It was cnltiyated in 
the 9th century, for we &d that in 823 the millers of 
Corb^ were fre^ by the abbot from all labonra relating to 
hops ; and hop-gardens are mentipned by Ludovicus Ger- 
manicus, a few years later. Hops were introduced into 
England from Slanders abont the time of Henry 17. 
There is a cufions edict of Henry VHl, forbidding the 
mixture of either hops or sulphur with beer; but little 
attention seems to have been paid to it, for in 1562 hop- 
plantations were formed. In 1649 the city (d London 
petitioned Parliament against “hoppes ” being nsed, urging 
that “ this wicked weed would spoil the drink, and endanger 
the lives of the pec^le.* It came into common use in 
Qneen Elirabeth’s reign. 

The hop-dnsters are ovoid cones, consisting of scales 
which are the enlarged persistent bracts enclosing the 
fruit. They are covered with a tenacious ydlow, waxy 
snbstance, like powder, called lupulin, and technically 
“ conation.” Under the microscope this is seen to consist 
of minute semi-transparent grannies, loimd in shape; it 
is the most valuable part of the hop, containing' most of 
its active properties. The amount of powder compared 
with the total weight of the hop varies from 10 to 16 or 
wen 20 per cent. Amongst the leaves and powder of the 
hop, we find essential oils, resin with nunnriV yd bittw 
prindples, and tannin. When distilled with water, the 
powder gives 2 per cent of its wdght in essential oils 
ghere IS none m the leaves) ; one of these distOs at 213® 
Faht., bnt the other requires a much hi^er temperature 
for ite volatiluatum. Other products are formed from the 
Inpnlin-^mong them valerianic add, which is the dis- 
a^eable characteristic of old hops. The essential oils 

^ ^ ^ importance, as through 

fteir combination ^ resms and bitter substances become 

constitutes 50 per cent of 
the powder, and u soluble in alcohol The^ important 

^ ^ predpitate allSSnods 

matter , of tanmn there u only about 2 per cent It has 
bran suggested to mcrease this by udng the tannic add 
of commerce as a partial sabstitnte for hops : and experi- 
“ft® “ Dresden by Dr Keck f^this 
nf W ^ caution, as an 

S '» P'S”®" *» • otefflc 

y 0 most ddicate heps ate Gddings, grown in East Kent 
^arnhM and Worcester districts be^^TSS 

•*®' quantities are imported from 

fa, a. b«, 

acres since the commntation^Sduty fi 

year the duty was taken off hops, and a chn™« 
toewers of Is. per quarter, being at the rate of 

dSr opposition that fom barrels S be^w?re 
drawn from every quarter mashed. The old duty 2i 


per lb and 5 per cent additionaL A hop-garden costs from 
£70 to £100 to stari^ and from £27 to £30 to farm per 
annum. A rich, deep soil, rather inclined to mdstnie, is, 
on the whole, the best adapted for the crop; but any soil 
(stiff day only excepted) suit, when properly prepared.' 
It should be , enriched with the kind of manure W 
suited to the land the hops are to be grown on ; stable 
and cowhouse dung, old rags, shoddy, guano, sprats, and 
other decomposed matter ore used freely; while on some 
land peat and lime are required. The land is first rendered 
fine and mellow 1^ being ploughed and harrowed soreial 
times ; then, in the spring, a large hole is made and filled 
'with rich m^ow earth ; into this sets ” or small pieces of 
the roots of the kind of hop intended to be grown are 
planted with the buds uppermost and the earth pressed 
dose about them. These sets take three years to come to 
perfection. Two or three sets to a pole, three poles to a 
hill, 1050 hills to an acre, is the usual calculation. Ghe 
hills should be ,6 or 8 feet apart> the latter being best on 
ridi land, as there the bine runs the most. The poles are 
from 12 to 18 feet hi^, according to tho adaptability of , 
the ground for vigorous growth, with tho ends that go into 
the earth charred to preserve them. In America the 
hop is trained on wires; this has also been introdncced 
into England, — 3Lr iFVinner, of ‘Worcester, having taken out 
a patent. It is very successful, but tho first cost, £75 per 
acre, has prevented its being used extensivdy. The hop 
crop is a most preimTions one, and may be said to voi^ 
from nothing up to a ton or even 25 ewt. per acre, and in 
price from £3 to £25 per cwt. In proof of this, at tho 
annual Worcester Fair in 1874, only 74 pockets were 
on sole, whereas the year before 1000 pockets were in 
the market, and 2000 more were offered for sale by 
sample. 

The plant is veiy dependent on the season, and has many 
enemies in the insect world, in particular, the fly or apbisj' 
'wMch infests the crop early in' its growth, feeding upon its 
juices and leaves, giving the latter the appearance of having 
been riddled with swan shot. The flies come originally 
^m the sloe bushes, and are produced from eggs deposited 
in the previous autumn. These, os well as fleas, red spiders, 
lice, dsc., may be destroyed 1^ syiitfging tiie plants w^ with 
soft soap and water. The mould first betrays itsdf in 
yellow and drooping leaves, finally in the hop itsdf, eating 
it up with mildew, — ^the presence of a few half-eaten leaves 
spoiling a sample. The blight coats the leaves 'with a thick 
sooty substance ; and when this appears the hop d'windles 
The fire-bias^ as its name implies, sears and 
scorches the foliage, and withers it up. All these may be 
ouBcldef at once in ^e same hop garden. 

.■^® the hop ripen early in September ; theyare 
^ejeed from the bine by thousands of people from London, 

. whrae welflire and accommodation hove been much . 
neg ected ; bnt great changes in thfa respect are made hy 
whidi come into force this season 
p'hii.i t .V ®®^?? ^^® strangers, every man, woman, and 
RMBn V® T®®^®“t population is made available for the 

^edas. The pay is 
makp 9 a and in a good season a family can 

as its caT?i^\ ^®^ ® (oasfr-hous^ 

90* IfiRt- tiia ™® ^®®'* being allowed to rise above 
A volatile oil should be thrown ofl:. 

the sulphTir is sometimes added to the fire, 

pfarSa rtd ai improrod by fto 


aidered hy brewJs™- • ^ ^®®“ 6®“®“^^ 

fennentatiL . ^ injunona to the hop, and also to 

n tmt a COmmiBRinn ttnvanan 
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the conclnsion that fihe use of sulphur was beneficial to the 
hop, and not iigniions to fermentation. . It is frequently 
used while the plant is growing to cute the various cQseases 
to which the hop, like the vine, is liable. The last process 
before the hops are brought to market is " bagging.” This 
used to be done by “ footing,” that is, letting the empty 
bag drop through a hole in the floor, and having the 
hops stamped down by one man, whilst two others ^ed ; 
after which they were pressed by hydraulic power. Under 
a new process the whole operation is effected by machinery 
in about eight minutes. Hop-growers, as a itde, have no 
stores or convenience for warehousing hops for more than 
a month or two ; the consequence is the whole growth, 
whether large or small, gets into the hands of a few great 
hop merchants, who command the market 

The best hops have a yellow, golden colour, and an 
agreeable smell; when rubbed between the hands they 
leave a yeUow, odoriferous, sticky powder on them, with- 
out any broken parts of the leaves, and yidd to boiling 
alcohol from 12 to 15 per cent, of soluble yellow matter. 
A very pale green colour indicates that the hops have been 
gathered before they are fit; whilst a deep brown shade 
would show they were allowed to hang too long before 
bmng gathered, or that they have been over dried on the 
oast-house floor. A fair test in dioosing hops for India 
pale ale is to make a etrong decoction of them with boiling 
water, putting it into a white bottle, corked and exposed 
to the sun ; if in twenty-four hours the colour has become 
dark they are not fit for the purpose. 

During the year 1852 otdy 34,622 lb of foreign hops 
were imported; in 1853 this increased to 4,739,307 ft, 
and in 1871 to 24,685,808. Before the hop-duty was 
taken off there was a great deal of betting on the crop, 
which was computed as equal to so mudi dnt^ ; and the 
appearance in tire Boroogh of a hop leaf covered with fly 
from one of the most favoured districts used to cause mu<^ 
consteroation. Since the repeal of the duty brewers have 
been allowed to use any bitter instead of hop, provided 
such Intter does not g^ve a factitious strength to beer, and 
khuB become a substitute for malt Many preparations ar^ 
in consequence, ofiered for sale as par^ substitutes for 
hops ; but in these none of the noxious, forbidden articles, 
such as Gooeulut indieua, &&, Ac., are found, for we learn 
from the laboratory returns of tire Inland Bevenue that, in 
the year 1872, only six samples of beer tested vrere found to 
be adulterated. Considering the enormous extent of our 
brewing industry (it is calcukted that 900,000,000 gallons 
of beer are brewed annually), such testimony to the purity 
of the beer is highly creditable to those engaged in the 
trade. From the same source, we learn that in every 
instance where an adulterant of a dangerous nature was 
used, the offending parties have been those who brewed and 
retafled their own beer on a very small scale. 

Age alters and deteriorates the character of hops in a 
marked and distinct degree, much more so than in most 
aromatic substances ; indeed, it changes them to such an 
extent that^ at the end of two years (when they are called 
“old olds”), they retain little but the bitter, the aroma 
being gone. 

In the year ending 30th September 1874, the hops 
imported into Great Britain were — 


From Belgium 


Cwt. 

60,388 

,, Gennsny 


39,459 

„ Holland 


16,085 

„ United States ... . 


^809 

„ Other countries 


4y875 


123,516 

being a decrease on 1873 of 11,626 cwt. 

Hops are grown with success in Tasmania, upwards of 
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450 acres being under cultivation. The Australian market, 
it is supposed, will be eventually supplied from thence. At 
present between 600 and 700 tons of hops are exported 
itoxD. England yearly. , 

Water . — ^Fnre water, protoxide of hydrogen, is obtain- 
able only by art ; it is therefore impossible, even were it 
desirable, to use that in brewing. But good water is an 
indispensable element in the manufacture of good beer. 
It should be hard and free from organic matter ; this last 
point cannot be urged too strongly, as this alone frequently 
causes failure in brewing operations. From Cohn's investi. 
gations we find that the germs of putrefaction are so small 
that no filter of charcoal or other material removes them. 
It is also doubtful if ordinary boiling destroys these organ- 
isms. Pasteur asserts they are not ]^ed bdow a tempera- 
ture of lOO** C. (=212° Fahr.); and Lex found them alive 
after heating to 260° Fahr. Water charged with them is 
a decided loss to the brewer, as the organic matter is decom- 
posed during brewing and carries off some portion of the 
strength of the worts, besides making the beer liable to ' 
spofl. Soft water, or water that has flowed through 
moorland, and is free from saline matter, is bad for toe 
brewer's purpose. When this has to be used for want of 
a better it should be impregnated at second hand with 
(hloride of sodium (common salt) and gypsum (sulphate of 
lime). To allow for the deficiency of salt in some water 
toe Excise allow brewers to add sufficient salt to make 
up, with tiiat naturally in the water, 50 graiiu per imperial 
g^orL Soft water gives greater extracts, as it dissolves 
the albuminous matter in toe malt more effectually than 
hard. With toe use of very soft water as much as 100 
ft of extract per quarter has been obtained; but here 
the goodness of toe extract was the chief proof of the 
badness of toe water; for it is dangerous to have too 
much albuminous matter in solution, except in the case 
of porter or ale that is quiiAly consumed, albuminous 
bodies being such powerful agents of change. Hence toe 
Burton brewers, whose beers have to stand a long time, 

I and in all climates, are perfectly tight in praising their 
water, which contains a large proportion of these mineral 
salts. The supposed superiority of toe Burton ales is due 
to the water, which is supplied, not from the Biver Trent, 
but from wells 20 to 120 feet deep. These wells are 
supplied from springs rising in toe Outwood hills that form 
toe western side of toe valley. The springs take up lime 
in their passage through toe gypseous deposits contained 
in the keuper marls of toe district, ^e presence of 
sulphates a^ carbonates of lime and the absence of organic 
matter make toe water of that district so advantageous for 
brewing. The following is an analysis of toe water used 
in one of the largest breweries in Burton, showing toe 
amount of ingredients in the imperial gallon, represented in 
grains; — 

Chloride of Sodinm 10*12 

Sulphate of Potash 7*66 

„ lime 18*96 

„ Magnesia 9*95 

Carbonate of Lime 15*51 

„ Magnesia . 1*70 

,, Iron 0*60 

Silicic add 0*79 

' 65*28 

The water of another large firm in toe same town g^ves by 
analysiB 54*5 grains of ^phate, and 9*93 of carbonate of 
lime. Ihe temperature of water used to be a great con- 
sideration for rrfrigerating toe worts ; but this is now of 
little consequence, as in most large breweries ^ water 
used for that purpose is first brought -to a point just above 
freezing, by means of ether spray. 

We now come to toe actual process of brewing, or too 

TV. — 35 
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art of wifthing tliB matenals xre have described into beer. 
Wlifle Inetrisg cannot be conadeted a difElcidt or a lop- 
terioas art, — good material^ a good meftbod^ end strict 
attention being the secrets of success — there is no process 
in Trhieh mles are of less avuL 7o obtain complete 
success, it is necessary that the 1n»vrer stuU have formed 
an opinion of his materials from personal observation, and 
that he should be thoroughly acquainted vrith the brewery 
in nhieh they are to he us^ It is not too mndi to say, 
that the same heats and quantities cannot properly he 
used in any two breweries. Beating this difficulty in mind, 
we shall endeavour to pcnnt out where iustxuctious may 
be safriy followed, and where the dicnmstances of locality, 
&e., wiQ subject them to certain modifications which cannot 
be strictly defined in an article like the present. 

Brewing consists of eight distiuct processes, which may 
be classed as follows.: — 


5. Cooling. 

6. Bermenting. 

T. Oleanring. 

8. Backing and storing. 


1. Grinding. 

2. bTasTiitig. 

3. Sparing. 

4. BoiIine: 

I w* ttUU grO TlTlg , 

ft^«iy.~Thiaia a very impoitMt (deration: for, if iza- 
perfe^yperfoimi^someof the “goodness" or 
as It is crile<^ win be left in the grains after mashuig, thus 
ent^g a h»vy pecnniaiy loss oa the brewer.^ The 
mlt IS CTus^mther than ground between plain metal 

faUS P°^POseo[ faczlitat- 

^ ^tmaatumaf ^ grain as to whether it has been 
or not Piemons to the nassiae of the 
fendnlent bmwets mixed raw grain wia their mal? 
grinding it ^ np fine, to prevent identification. Each 
^ should be weft broken, that the mashing water mar 
have f^ access to every partide; oal^a^^T^ 
the malt be ground too fine, it is HaUe to “set* that if 

protect it from air or *® 

A* 


steam, perform tiie operation * other^ driven by 

in some cases, mote efieetuallv 

rf masluug is by aeanfrf e^od 

fixed on arms extending from the SS nf 
60 constructed that whli s*?S 
mash escapes them. TVhen nf the 

ma^og water is first ^ apottion of the 

malt ; the machinery and part of the 

revolve round the tw,tlie *^® 

are added. The heat of “ait and water 

important point; the particular ^ 

upon the quantity and onStrSf J^™P®“tnre must deptmd 
of and aiiSount of ftl 

than two or more than 

nm on to every quarter of waif nn.! +^1™*®*’ aitould be 
^■»ad u ^ ^ 


the malt has combined with the water, the temperature of 
the mash shall not he lower than 148** or hi^cr than 
In some breweries tl* re^t will be obtained by 
at 168“ } in others it will be necessary to go as 
180“ Neither of these heats will do any ham so long 
as the heat of the mash does not exceed 162“ Jfost 
brewers and chemists think that, to ensure the best* lesoltx 
it is necessary for the mash to stand at least two boura 
It would appear, however, that this belief has no sdid 
foundation. Becent ohsenrations have convinced thepre- 
sent writer that an extract as good, and perhaps sounder 
is drawn from a five minutes' mash as from one that has 
stood two hours,--a fact whidi any brewer can test for 
himself, wort shonld he drawn off by means of several 

^pes running from different parts of the mash-tun. It must 
be^off dowly at first, or the malt in the tun (*‘goods’’as 
will he drawn down so tightly that it 
^ be dif^t for the sparging water to run through it 
It IS a good plan to probe the mash now and then with a 
^ stick j if the “ ^oods ” fed tight, and difficult to pene- 
trure, the jvort is being run off too quickly. 

— ^B^en about half the wort has run off the 
msh, the operation of sparging should be commenced,— 
toe objMt of fiat process being to wash out the goodness 
left m toe malt after mashing, lie spaiging-maduno is 
made and fixed os follows :~A bar of iron barma an 
upnght in the centra is fixed across the mash-tun : on 
tors pm 2 S placed a copper bowl or pan j into this pan are 
*^'®® ®”“®* ®sttcnding to the sides of the 
tom These arms are about an inch and a half in diameter, 
Md are perforated their whole length with small holes on 

conveyed into the 

wa fills the ams, and, running out through the perforated 
noxes, causes the arms to revolve round the tun. By this 
means an equal and continuous diower of hot water is 

t’*^® Soods. The heat of the 
■'toter, like that of the mashing liquor, must he 

mSrS? ^ of less tl>an 10 

q ers, 200^ will be found to be a good heat : where 
quantities ate mashed 186“ may be recommeoded as 
a safe tmperoture. 

*^® off the mash no time should 

mawi’K® ^ 

over^ too ^ brewenw the mush-tun is placed immediately 
former that ’the wort runs direct from the 

with an latter. Some coppers are built 

in toe f^ace, others are furnished with a coil ; 


While the wnU • ^ ® generaUy made of wood, 

copper, toe him« bring pumped into the 

ins taiRtinp a ^o”*'*** ^ added. Here, again, no positive 

season of the year customers’ taster toe 

nad toe OTaiiS *^“®, *^® ^ ^® 

slcs» from 10 ^®^ strong store 

cf malt is not to„ t ®; ^°I*s ®^®*7 quarter 

within two * whilst for ordinaiy beers, to be 
suffice, In.?’ 6 lb to 9 & per quarter 

18 !b to 25 fc nn,. bitter beer require 

foirigu hops kinds of English 

^vantage ; t^ nroniwt? ^ ®®“® brewing with 

l^figment «“* Jdnd must be left to 

^varian and American 1 ,?^*®*'’ course!, the ranker 
plicate English “®** ^® ®° *«elTtised as 

®^ot f^imon as to There is a wide differ- 

For beer shonld be 

9“af drought, ah hour and a half 
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is long enonghj stock ales should have half an honr or 
an honr extra. The finest pale ale 'is never boiled longer 
than one honr. Where it is necessary to have trro hoQ- 
ings in one brewing, the second copper should boil 
rather longer than the first. The boiling during the first 
twenty lainutes should be brisk, in order to break the 
wort 

Cooling . — When the wort has boiled the necessary tim^ 
it is turned into the hop-back to settle. The hop-back is 
a ntensfl made of wood or iron, and fitted with a false 
bottom of perforated plates ; these plates retain the hops 
in Ihe back, whilst the wort is drawn off mto the coolers. 
The wort ^onld be allowed fifteen or twenty minntes to 
settle in the back, and when ran on to the coolers should 
be thoroughly bright. In many breweries coolers are not 
use^ the wort mnning direct &om the hop-back through 
the refrigerator into the fermenting tniL T^en practicable 
this is an excellent plan, for worts often take harm whilst 
lying exposed on the coolers. In every brewery of any 
note the worts are cooled artificially by means of a 
refrigerator. Of these there are several k^ds, bnt all are 
constructed upon the same principle, which is that of 
allowing a thm stream of wort to tridrle over pipes con- 
taining a mnning stream of water. The water is either mn 
direct from the mains or is pumped an eng^e from a 
weU. In every instance it is necessary that the water shall 
be .several degrees colder than the heat the wort is to be 
“pitched ” at, as brewers call it, in other words, ihe heat 
at which the wort is let down into the fermenting tun. 
This “ pitching heat ” varies very much. Seers pit<£ed at 
high heats, say from 62° to 66°, come soonest into condi- 
tion, but do not keep so wdL Under ordinary drcnmstances 
60° appears to be the best heat at which to start fermenta- 
tion, or, in the case of strong ale, 58°. 

FermaOcaion. — The fermenting tun may be round or 
square, open or dosed, and made of wood or stone. Stone 
squares are universal in the northern counties of England, 
bnt are rarely met with in the southern and midland 
counties. 'W^n beer is fermented in a stone or slate 
square it should never be pitched at a lower heat than 
66° or 68° ; for these utensils are very cold, and there- 
fore liable to check or stop the fermentation. Every 
fermenting ton should be fitted with an attemperator. 
The attemperator consists of.a series of pipes fixed within 
the tun, and having its inlet and outlet on the outside. It 
should be possible to mn hot or cold water through these 
. pipes at any hour, so that the temperature of the gyle can 
be raised or lowe^ at pleasure. The work performed 
that natural process which we call fermentation is the 
conversion of saccharine matter into alcohol It plays a 
most important part in the brewer’s art, and deserves his 
most careful attention. In order to obtain a quick and 
regular fermentation, the brewer employs yeast, or barm, 
as it is called in some parts of the country. Great care 
must be taken that the yeast used shall be perfectiy fresh 
and healthy, for it must never be forgotten, that it is 
impossible to obtain a good fermentation from bad yeast. 
Yeast that comes from porter should never be used in pale 
or delicately fiavoured ales, as it is apt to impart a burnt 
taste and Ugh colour. The quantity of yeast required 
depends upon the strength of &e wort and the quality of 
the water. Strong worts require more yeast than weak 
ones; and the same rule applies to hard waters as compared 
with soft. , lYorts of about 20 B> gravity should do well 
with 1 lb of yeast per barrel, whilst stronger worts require 
twice that quanti^. As we have said, 60° seems to be the 
best heat at whi^ to pitdi wort, uUess it is of a hi^ 
gravity, or the fermenting tun be built in a very warm 
place, in which case the temperature of 58° will not be too 
low. 


The appearance of a gyle -of beer during the earlier 
stages of a good fermentation is very beanti^ At first 
the whole surface is covered with a thick white foam, 
which, within a few hours, curls itself into every imaginable 
shape and form. This increases in height, until it presents 
the appearance of a number of jagged rocks of snowy 
whiteness. 'With these the artistic beauties of the fermenta- 
tion disappear, although the fine thick head of yeast which 
follows delights the eye of the practised brewer, for it 
teUs him that his fermentation is drawing towards a 
successful end. But the progress of the fermentation 
must not be judged appearances alone. Samples should 
be taken from the tun at least twice a day, and weired 
with the saciharometer. By this means the brewer tells at 
what speed the sugar is being converted into alcohol ; and' 
when he considers the process has gone far enough, he 
stops it by taking away the yeast, which operation is 
termed cleansing. At the end of the first twenty-four 
hours, the gyle should attenuate 1 in every three or four 
hours, whilst the temperature should rise from 1° to 2° 
during the same space of time. The fermentation may 
proceed qni(^er thw this without any harm ensuing; bnt 
if it does not reach the minimam, speed of 1 K in four 
hours, it maybe said to be sluggish, and requires assisting. 
This is done by “rousing ” the gyle every two hours with 
a utensil made for the purpose. Wort fermented in stone 
or slate squares must be roused every honr and a half, 
without exception. U nnchei^d the temperature of the 
gyle will rise to 76° or even 80°. Any heat above 72° 
is likely to affect the beer injuriously, for at that tem- 
perature * the acetous fermentation commences. At 
the same time, beers for quick consumption may be 
allowed to rise a few degrees h%her, and perhaps be 
improved by the increase of temperature^ The attempera- 
tor must be used to prevent the gyle reaidiing too high a 
heat 

Oleanting is the act of removing the yeast &om tire beer, 
in order to stop the fermentation. There axe three modes 
of cleansing — 1st, by simply skimming tiie yeast off as it 
rises to the surface; 2<^ by running the beer into casks, 
and then allowing the yeast to work ont through the bung 
holes ; and Sd, on wlmt is called the Union, or Burton 
system, which is the second plan with some improvements, 
“^en beer is cleansed in the second or third mode, it is 
necessary to keep the casks or Unions full to the bung. 
They must, therefore, be refilled every two hours, either ^ 
hand or by a self-acting apparatus invented for the purpose. 
Brewers d^er as to the time when the operation of cleans- 
ing should commence ; and, indeed, it is difficult to fix any 
limit, as much depends upon the character of the ale and 
the appearance of the fermentation. In the writer’s opinion 
strong ales, worked in casks or on tiie Burton system, should 
' be deansed when they have attenuated down to 12 or 
j 14 &; weaker beers and pale ales should be allowed to go 
' quite 2 & lower before being deansed. Stout and porter 
I should be deansed rather earlier than any kind of de, in 
I order that thqy may full in the montL “When all 
I tiie yeast has worked out of the beer, it is ready fw the 
last process. 

Ttaddng and Staring. — ^Ales intended for quid: con- 
sumption should be rad^ so soon as dean, or they will be 
found fiat and ont of condition. A few of the finest hops 
should be put into the cask ; and in the case of pde ale 
the quantity should not be less than 1 to the barreL 
The finest strong andlndia pale ale should be stored between 
two and three months before being tapped, and even at 
that ag^ must be considered young Ales intended to 
be stored some months should have a porous vent peg 
placed in the shive to keep the ale from fretting, and save the 
head of the cask from being blown ouL (s. a. w.) 
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BREWSTER, SiE Dath^ natural piflosoph^, d^- 
oushed espedally for his ori^nal discoveries in tte science 
of optics and bis munetous and varied contiftuttons to 
scientific literature, was bom on the 1 Ith December J / 81 at 



TFX 13 rector of tbe grammar scaooi. tae cany age */* 
twelve he was sent to the University of Ediohurgh, b^g 
intended for the clerical profession. Even- hefoze f^, 
however, he had shown a strong inclination for phjmcal 
ingniriM^ which had bccn fostered by his intimacy wifli a 
"sclf'tausht philosopher, astronomer, and mathematidan,*' 
as Sir Waiter Scott called him, of great local fame — James 
Yeitch of Indiboany. Veitch was paiticnlarly skafnl in 
T ffftl-fng telescopes, and may thns have had some influence 
in determining the precise direction of bis young com- 
panion’s futnte researdies. Though he duly finished his 
theolo^cel course and was license to preach, Brewster's 
natui^ preference for other pnrsnits, combined witti a con- 
stitutional nervousness, prevented him from engagh>g tn 
the active duties of ^ profession. In 1799 he was 
induced by his fellow-student, Brougham, to study the 
inflection of light, repeating Kewton’s experiments ; and 
from this date he carried on, almost without interruption, 
the course of original discovery in the sdence of phyrical 
optics which constitutes one of his chief daims to distinc- 
tion. The results of his invest^ations were communicated 
from time to time in papers to the PhUosephieal Tratuac- 
tions of London and other sdentific jonmals, and were 
admirably and fmpartiaRy summarized ly Professor James 
D.^ Forbes in his preliir^iy dissertation to the wgbtl, 
edition of this Encyclopedia. The fact that other ph^o- 
phers, notebly Malus and Fresnd, were pursuing the 
investigations contemporaneously in France does not 
invalidate Brewster's daim to independent discovery, even 
1*^ o®® ur two cases the priority must he assigned 

The most important subjects of his inmriries are 
ranmerated by Forbes under the following five heads -^1 
laws of polarization by tefiection and refraction, and 
rtber qumtitative laws of phenomena ; 2. The discoverr 
rf ttie polarizing structure induced by heat and pressure ; 
3. TJw discovery of cryatds with two axes of double 
and many of the laws of their phenomena 
mdudmgth^nnectionof optical structure and ciystaaine 
terms j 4. pe laws of metalUc reflection j sTiSxperi- 

S In this line of 

^tjon the prune importance belongs to the discoTeiy 0) 
^ connection between the refractive index a^ the 
polarizing angle, (2) of biaxal crystals, and (Z) of the 

Rumterd medal of the S«SSr - 
^titute BT.arded him of ft. 

thousand francs for the two ^ ^ 

pkjiieil tcimco mg^ L aisWTOries in 

EjTtad more eficctuallv * 1 . puhhe his fame was 

ter fome time the supply could nft ™ 

nicnt of Licher intcr^i- instru- 

much later date (1849-50) thou^ ci 

ebc to popularize his name, wm anything 


its principle and applied it as early as 1838 to the con-, 
struction of a cmnbrons but effective ^tmment, in which 
the binocular pictures were made to combine 1^ means of 
miirois. To Brewster is due the merit of suggesting the 
use of lenses for the purpose of imiting the dissiwninT 
pictures; and, accordingly, the lenticular stereoscope, now 
in exidnsive us^ may fairly be said to be his invention. 
A mndi more valuable practical result of Brewsterh 
optical researches may be traced in the vast improvement 
of li^thouse i^stem during the last half century. It 
is true that the dioptric apparatns -was perfected indepen- 
dentiy by Fresnd, who had also the satisfaction of heingthe 
first to put it into operation, tiie F^nch Government bring 
in this, as in many other cases, quicker than the English 
to perceive the value of new scienfific discoveries. But A 
is indisputable that Brewster .was earlier in the Arid ^n 
Fresnri; that be described the dioptric apparatns in 
1812 ; tiiat he pressed its adoption on those in authority 
at leart as early as 1820, two years before Eresnd suggested 
it; and that it was finaRy introduced into British li^t- 
houses mainly by his persistent efforts. The tribute paid 
to his memory by his successor at the head of the Univerrity ' 
of Edinburgh was therefore as just as it was graceful >— 
Every hothouse that bums round the shores of the 
British empire is a shining witness to the usefulness of 
Brewster’s Kfe.” 

Brewster's own discoveries, important though they wer^ 
w^ not his only, perhaps not even his chief, service to 
s(^nce. The extent and variety of his contributions to 
sdentific literature were little ^ort of marvdlous. Be 
commenced literary work in 1799 as a regular contributor 
to the JSdinhurgh Magazine^ of whidi he acted as editor at 
the age of twenty, jbi 1807 he entered on a mne^ laiger 
undertaking, which< cost him long continued labour, and, 
especially t^ards its dose, great vexation and anxiety. 
The diance suggestion of a friend, who knew bis varid 
powers led to the projection, under his editorship, of the 
Edinburgh Eneydopoedia, of whit^ the first part appeared 
in 1808, and the l^t not until 1830. The work was, as 
might have been rapected, strongest in the sdentific 
diriment, and many of ite most valuable articles were 
from the pen of its editor. At a later period he was one 
of the lading sdentific contributors to the Enegelopadia 
EHfanniea (seventh and dghtii editions), the artides 

Hectridty, Hydrodynamic5,Magneti6m,hficroscope, Optics, 

Steraoscop^ Yoltaic Electrid^, A&, being from his pen. 
^ Brewster undertook further editorial work by 
^teblidung, in conjunction with Jameson, the Edinburgh 
EhtluegAical Journal, which took tiie place of the Edin~ 
owgh bJagazbu. After a time the title was agam 
digged to the Edinburgh Journal Science, sixteen 
mlumes d which appeared under Brewster's sole edilor- 
™p» With very mai^ artides from his own pen. *1^ 
t various learned -sodeties he contri- 

oted from first to last between three and four hundred 
^pets, Md few of his contemporaries wrote so much for 
™ ■»wons reviews. In the EorthErHish Beview, alone 
seventy-five artides of his appeared. A list of his laiget 


sqoiate worts will be found below. Spedel meniioBi 
owevw, must be made of the most important of them all 
~ais biography of Newton. In 1831 he published a short 
ffir ^ philosopher's life in Mumy's 

aW t • Iratitwas not until 1855 that he was 



of rtrj - 1 ” twenty years' patient investigation 

pSt 8“^ aE other available sources. 

- idations as editor brought him into frequent 
he eminent scientific men,- and 

uatnrally among the first to recognize the benefit 
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rhnt 'Rx)iild accrae from regular intercourse among labourers 
in the field of science. In an article in the Quarterly 
Bevieiv he threvr out a suggestion for “an association of 
our nobility, clergy, gentry, and philosophers,” \rhich was 
taken up by others and found speedy realization in the 
British Association for the Advancement of Science. Its first 
meeting was held a!t York in 1831 ; and Brewster, along 
with Babbage and Herschd, had the chief part in shaping 
its constitution. It was this service mainly that was 
referred to when it was said of him after his death that 
“the improved position of men of science in our times is 
chiefly due to Sir David Brewster.” In the same year in 
which the British Association held its first meeting Brewster 
received the honour of knighthood and the decoration 
of the Guelphic order of Hanover. In 1838 he was 
appointed principal of the united colleges of St Salvator 
and St Leonard, St Andrews. Two of &e highest honours 
of the scientific world were conferred upon him in 1849, 
when he filled the ofiice of president of the British Asso- 
ciation and was elected one of the eight foreign associates 
of the Institute of France in succession to Berzelius. In 
1859 he accepted the office of principal of the TTniversity 
of EdinbutglC the duties of whi^ he continued to discharge 
vigorously until within a few months of his death, which 
took place at Allerly, Mdrose^ on the 10th February 1868. 

In estimating Brewster's place among scientific dis- 
coverers the chief thing to be borne in mind is that the 
bent of his genius was not characteristically mathematical 
(Bs method was empirical; he was a painstaking and 
accurate observer and classifier of facts rather than a 
theoiizer; and the laws which he established, some of 
them, as has been pointed out, of prime' importance, were 
generally the result of repeated experiment. To the ulti- 
mate ex p lana tion of the phenomena with which he dealt he 
contributed nothing, and it is noteworthy in this connection, 
that if he did not maintain to the end of his life the 
corpuscular theory he never explicitly adopted the undula- 
toty theory of light These limitations, however, are to be 
ta^n as (^racteiizing his genius rather than as detracting 
from it. Few will be inclmed to dispute the verdict of 
Forbes : — His sdentific glory is different in kind from that 
of Young and Fresnel ; but the discoverer of the law of 
polarization, of biaxal crystals, of optical mineralogy, and 
of double refraction by compression, will always occupy a 
foremost rank in the intdlectnal history of the age.” In 
addition to the vaiions works of Brewster already noticed 
the following maybe mentioned : — Notes and Introduction 
to Carlyle’s translation of Legendre’s Elements of Gecmtiry 
(1824); Treatiu on Optics (1831;; Letters on Natural 
UTagi^ addresed to Sir Walter Scott (1831); TheMartyrs 
of Science, or ike Lives of Galileo, Ty^ BnUte, and Kepler 
(1841) ; More Worlds than One ^1854). (See The Some 
Life of Sir David Brewtter, by his daughter Mrs GordoiL) 
BBIANQON, a very strongly fortified town of France, 
the capital of an arrondissement in the d^artment of 
Hantes-Alpes, situated on a hill about 4300 feet above the 
level of the sea, near the source of the Durance, in lat, 
44” 53* N. and 6” 47' E. long: It conunands the road 
across Mount Gen&vre between France and Italy, and is 
well defended by its natural position; while the surrounding 
eminences are crowned with strong fortifications communi- 
cating with each other and the town by subterranean 
passages. The town itself is one of the highest in Europe, 
and the neighbouring village of St Yerau has the loftiest 
situation of any in France. The principal buildings in 
Btian^n are a church in the Itafian style, the departmental 
prison, and a communal college. A single^rch bridge, 
127 feet in span and 180 feet high, crosses' the valley of 
the Clarde, affording access from the town to the principal 
units of the fortifications. There is an extensive silk-factoiy 
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in the old convent of St Catherine, which mann&ctures floss 
silk, stockings, hats, and other sOk goods ; and the other 
industrial articles in the town comprise small iron wares, 
leather, and lavender water. A considerable traffic is carried 
on in (hal^ and in tnrpentine and other forest productions. 
The chalk, though known as Brian$on ehitllr, is obtained at 
Fenestrelles in Kedmont ; the Briangon manna is a kind 
of resin. Briancon is identified with BriganHvm, a cnly of 
great antiquity and dubious origin, which became an 
important military post under the Bomans. For a long 
time after the fall of the Boman empire it maintained 
itself as an independent republic, and was not united to 
France till 1349. Made over by the peace of Byswich to 
the dnke of Savoy, it was restored to France in 1713. In 
1815 the town made a noble defence. Pcmnlation in 
1872, 3579. 

BBTANSK, a town of Bussia, in the government of 
Orloff, 98 miles E.N.E. of the ci^ of that nam^ in 53” 
15' N. lat., and 22” 50' K long., on both banks of the ' 
Desna, opposite the mouth of the Biver Sne^eta. It is 
divided into four parts by several smaller streams. The 
town is mentioned in 1146, and then bore the names of 
Briansk and Debriansk. It afterwards formed a separate 
principality, which came to an end in 1356 with the death 
of Fiuce Basil Alexandrovitch. After the Mongolian 
invasion Briansk and the whole Siever cpnntiy fell under 
the power of the Lithuanians ; but frrom time to time it 
was united with Bussia, and ^ally became incorporated 
with the empire in the beginning of the 17th century in 
the reign of Michad Theodorovitch. Under the first 
Demetrius Briansk was taken by the rebds, but successfully 
resisted the attacks of the second impostor. Under the 
Empress Anna, according to the plan of Paul I., there was 
constructed a dock for the building of ships, but it was closed 
in 1739. In 1778 the town was made the capital of a 
department in Orloff, and in 1783 an arsenal, which still 
exists, was established for the manufacture of artillery. 
Briansk has thirteen churches, of which the cathedral was 
built in 1526, and restored in the end of the 17th century. 

In the sacristy is preserved a manuscript copy of the 
gospels in the writing of Michael Theodorovitch which 
dates from 1637. In the convent of Peter and Paul is 
buried Oleg Bomanovitch, prince of Chemigoff and Briansk, 
who lived in the 13th century. There are two high schools 
in the town, a hospital, and a dispensary; and the 
industrial establishments include rope-walks, tobacco- 
fectories, brick-works, tallow-boiling works, flour-mills, and 
a brewery. A considerable trade is carried cm, e^ecially in 
wood, pitch, linseed-oil, and cattle^ which are ei^orted to 
Moscow and St Petersburg. There are markets twice a 
week, and one annual fair. In 1860 the population was- 
12,8i6, all of the Gredr Church except 268 Catholics and 
35 Jews. In 1867 it amounted to 13,881. 

BBIABEUS, or Mamos, one of the three hundred-armed 
{^ehaiaacheirei) sons of Uranus and Ghua, — ^his brothers 
being named Cottns and Gyges. The legends regarding 
them are vaticras and somewlmt contradictory. According 
to the most widely-spread myth, Briareus and his brothers 
were called by Zens to his assistance when the Titans were 
mitTriiig war upon Olympus. The gigantic ^enemies were 
defeated and consign^ to Tartarus, at the gates of which 
the three brothers were placed. Other accounts make 
Briareus one of the assailauts of Olympus, who, after his 
defeat, was buried under Mount ABtna. Homer mentions 
Tiim as assisting Jupiter when the other Olympian deities 
were plotting against the king of gods and men. It would 
be difficult to determine exactly what natural phenomena 
are symbolized by the Hekatoncheires. They may represent 
the gigantic forces of nature whicdi appear in earthquakes 
and other convulsions, or the multitndinons motion of the 
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sea xtraves. The latter inteipietation is rendered more 
probable by tho fact that Biiareus is £ce(]tiently called a 
marine drily, and is sometimes said to have been a son of 
Pontns and Gaia. 

BRIBERY, as a public offence, may be defined as the 
administration of a bribe or reward, that it maybe amotive 
in the performance of functions for which the proper motive 
ought to be a consrientious sense of duty. When this is 
superseded by the sordid impulses creat^ by the bribe, a 
person is said to be corrupted, and thus corruption is a 
term sometimes held equipment to bribery. offence 
maybe divided into two great classes, — ^the onecharacteristic 
of de^tisms, where a person invested with power is 
induced by payment to use it uigustly ; the other, which 
is an unfortunate chaiacteristie of constitational govern- 
ments, where power is obtained by purcharing theswtages 
of those who can impart it. The former offence is in every 
sense the more odions and formidable, and indeed it may 
be said, that until a country has outgrown it, there is no 
room for the existence of elective bribery, since the nations 
among which jwtice is ^bitnally sold appear to be far 
below the capacity of possessing'constitational rigTit s. 

T^en Samuel in his old age challenges a rigid semtiny 
of his conduct, he says, “ Whose oxhave I taken, or whose 
ass have I taken! or whom have I defrauded! whom 
have I oppressed ! or of whose hands have X received any 
bribe to^ blind mine eyes therewith." And Amos, when 


says, "They afflict the just, they take a brib^ ^d they 
turn aride the poor in the gate fram their tight” It is a 
naturm propensity, removable only by civilization or some 
’poxeewd Monteracting influence, to feel that every element 
of power is to he employed as much as possible for tho 
owner's own hdioof, and that its benefite should be con- 
lenea. not on those who best deserve fliem, bot on those 
who rnll pay most for them. Efence judicial corruption 
B an mvetmte vice of imperfect civilization. It is so 
Oriental races, that tho attempts by 
iittol^g a^onty to eradicate it have been irften futila 
It ^ been the main impediment to the employment of 

since nj^raal 
*K»»rent g-stematic rautine 
securities that the whola 
wntaminated by systematic bribery 
R ^ ^ to undSand hS 

^ * ^ribe to Z 

The organmtion of the Government wqlrej 

all who ate acquSd testimony of 

official departSeSs bnt^^ ®^sran socrety, not only the 
by 8yBteiS\>rib(^. of lavam stfllinflnenced 

on whirir tbe for^^ ^ P®^ops, no other crime 
“■d m«il^ oTLw i P*lfe qirton 

person rmmeffiately iujured Sa«. J s generafly some 
md in the detection of the oct. who can give his 

of the offence of bribery all perpetration 
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^ The purification of the S . 

been gUlual in most of the ?v, ^odicial bribery has 

h r^tury from the 
England judirial 


I^nce it received an impulse in countries. In 

high-minded chancellor L’HfinifaS^ j^tniy from the 
corruption acquired a patnfrd hnx -fi. ^”ghmd judirial 
«»nwa, from the fate of the o wholesome 

“con. In Scotland 


for some years after the Revolution the bench was not 
without a suspicion of interested partiality ; but during the 
present century, at least, there has been in all pails of 
the empire a pe^ct reHance on its purify. The same may 
be said of the higher class of ministerial officers. Th»e m 
no donbttiiat in the period from the Revolution to the end 
of Queen Annris reign, when a speaker of the House of 
Commons was exp^ed for bribery, and the great hlaii- 
borough could not clear his character from pecuniary dis- 
honesfy, there was much corruption in the hi gbaaf . nffimpi 
quarters. The levd of the offence of official bribery has 
gradually descended, until it has become an extremdy rare 
thing for tbe humbler officers connected with the tevenue 
to be d^rged with it. It has had a more lingpring 
ence with those who, because their power is more of a 
constitutional than an official draracter, have been 
less responsible to tho publia During Walpole’s admiiris- 
tration there is no doubt that members of I^rHament were 
paid in cade for Tcdcs} and ttre memtoaide s^ vr»g^ tirSk 
ev^ nmn has his pri^, has been preserved as a riiatac- 
texistic indication of>his method of government. 

One of tbe forms in whirii administrative corruption ia 
most diffieffit of eradirmtion is the appointment to office 
It m sometimes maintained tiiat the purify which riiarao- 
terizes the administration of justice is here unatfainablei 
because m giving a judgment there is but one form in which 
It can be justly given, but when an office has to be filled 
many people may be equally fitted for it, and personal 
motives must influence a choice; It very randy happens^ 
however, that direct bribery is supposed to influence such 
appomtments. 

It does n^ appear that bribery was conspicuous in 
Ec^and untS^ in the early part of the- 18 th century, 
constituencies had thrown off the feudal dependence which 
Jngeredmongthemj and, indeed, it is often said, that 
onb^ IS es^titially the defect of a free people, since 
ft IS the sale of that which is taken from others without 
^yn^t It IS aUuded to by Holding and SmoUetb and 
tod bec^e conspicuous in the days of Hogarth, who 
tep^ente It in its double shape of demoralization; one 
p cture shows a reckless expenditure of money among pro- 
Oigate expectants, whose demoralization is a systematic 
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Sectoral bribery has been the subject of much 
^^tion, which culminated in the Corrupt Practi^ 

bribers ay.A persoDS shall be deemed gnilfy of 

sdf or ^J®***^« directly or indirectly, by him- 
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intent that it should he spent in bribery, or who shall pay 
money in repayment of any money wholly or in part, 
expended in bribety. - 

Feisons so offending are guflly of a misdemeanour (in 
Scotland, of an offence punishable by fine and imprison- 
ment), and shall be liable to forfeit the sum of £100 to 
any person who will sue for the same, together with costs. 
Sect 3 extends the offence (1) to persons who before or 
during an election shall receive or contract for any money, 
&C., for voting, or refraining, or agreeing to vote or to 
refrain ^m voting; and (2) to persons who, after the 
dection^ receive money, Ssc., on account of any person 
having voted or re&ained, &c. Such persons sh^ be 
gnilly of a misdemeanour and forfeit j£10. 

Treating is defined in Sect 4. Every candidate who 
g^ves, procnres, orpaysfor any expenses incurred for meat, 
drinl^ or entertainment, or provision to or for any person in 
order to be elected, or for being elected, or for the purpose 
of corruptly influencing sudi person to give or refrain ^m 
giving Ms vote at an election, Jsc., shall be deemed guilty 
of trrating, and forfeit J£50 to any person who shall sue 
for the same ; and every person corruptly accepting such 
meat, drink, isc., shall be incapable of voting at such 
election. Persons found guilty of bribery, die., or from 
whom penalties as above mentioned have been recovered, 
shall be struck off the list of voters by the reviting 
barrister. Froseentions and actions under the Act must be 
begun within one year. Other sections of the Act 
prohibit giving cot^des to voters at dections, or supply- 
ing them with refredunents on account of their having 
polled or being about to poll Any candidate for a county, 
city, or borough fotuid gnilty ly an dection committee of 
bribery, treating, or undue influence by himsdf or his 
agents shall be incapable of being dected or sitting in 
Parliament for such county, dty, or borongh, during the 
Parliament then in existence. Up to 1868 disputed 
elections were dealt with by committees of the House of 
Commons, but the Parliamentary Elections Act (31 and 
32 Yict a 123), has transferred the jurisdiction to Her 
^jesty’s jndgra (see Ei£cxi 02 ra). The report of the 
judge is to have the same effect as the report of an dection 
committee under the old law; and if he reports that 
corrupt practices have extensively prevailed, a commission 
of inquiry may be issued under IS and 16 Yict. a 37. 
Candidates reputed by the judge to be gnilty of bribery 
shall be incapable of being dect^ to the House of Com- 
mons for seven years, and during the same period may not 
(1) be registered as voters ; or ^) hold office rmder 5 and 
6 WilL lY. c. 76, or 3 and 4 Yict. c. 108, or any mnnidpal 
office; or (3) hold any jndicid office, or act as justice of the 
peaca Other persons found guilty of bribery after having 
had an opportunity of being heard suffer the same disquali- 
fications. Similar provisions against bribery, &a,at mnnici' 
pal dections are contained in the Act 35 and 36 Yict. c. 60. 

If the dection commissioners, appointed under 15 
and 16 Yict c. 57, report the extensive prevalence of 
corrupt practices, bills may be brought hi for the dis- 
franchisement of the constitnen<y. Bridgewater, Bever- 
ley, Sligo, and Cashel were so dis&anchised in 1870. 
Four boroughs — Totnes, Beigate, Great Yarmouth, and 
Lancaster — ^were disfranchised by the Bepresentation of 
the People Act, 1867, for corrupt practices. In the case of 
a vacancy in a constitneniy where corrupt practices have 
prevailed at last dection, the House may ^franchise it 
indefinitdy, dther by a resolution to that effect or by 
negativing the motion for a new writ 
^e judges manifested great repugnance to the new 
jurisdiction confdred on them by the Elections Act, and 
vigorously remonstrated against it during the passage of 
the measure throng Farli^ent It was feared that the 
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purity of the bench mi^t be sullied by being brongut into 
dose connection with pditical contests. Ihblic opinion, 
however, had distinctly condemned the House of Commons 
Election Committees, wMch where necessarily anytMng 
but judicial in character, and were, besides, tainted with 
the suspicion of being frequently actuated by political 
motives. Many petitions have now been tried by the 
judges, and in a manner wMch has given great satisfaction 
to &e country. One consequence of &e new tystem 
which mi^t have been anticipated is the introduction of 
more precise definitions into the phraseology of dection 
law. “Agency,” for examplei, and “valuable considera' 
tion," have been treated by &e judges according to the 
ordinary meaning of the words in courts of law, and 
candidates have been unseated for the acts of persons, 
tecdinically their “agents,” but personally unknown to 
them, and for gifts, generdly reputed laudable, but legally 
falling within the definition of bribes. Bribery flom^es 
most vigorondy m the English borough constituencies ; and 
the secret voting introduced by the Ballot Act seems to 
have had very little effect on the jnactice, on account of 
the fidelity with wMcdi the corrupt voters keep their 
promises. In a recent dection inquiry before commis- 
sioners, witnesses declared their belief that a quarter, or 
even more, of the constituency was permanently corrupt, 
and hdd the bdance between the two political parties. 
Extensive bribery under the guise of charitable distribu- 
tions of coal, provisions, &c., seems to prevail in many 
constituencies, and a still more indirect form is the payment 
of large subscriptions to public purposes. Becently, it 
has been observ^, constituencies have shown a marked 
preference for wedthy candidates with some locd conneir- 
tion. 

BBICE, a kind of artificial stone made of baked day. 
The usual form of a brick is a pamlldopipedon, about 9 
inches long, 4|- inches, broad, and 3 inches tMck. The art 
of bricknuking dates from very early times. We read 
that burnt bri(^ was used in buBding the tower of BabeL 
The walls and various other buildings of ancient Babylon 
were made of bnmt brick ; several varieties of brick figure 
in Assyrian art, and most of the Astyiian literature was in 
the fonfi of minute characters in baked clay (see Babylok, 
Babylonia.). Brickmaking formed the cMef occupa- 
tion of the Israelites during their degrading bondage in 
Egypt. The bricks 
were made of clay 
mixed with chop- 
ped straw, and 
were probably sun 
driecL We read 
(2 Sam. xiL 31) 
tiiat David made 
rim children of Am- 
mon pass through 
thebrick Min; and 
while the 1-— SfeypSan BriefemakOT. 

of the statement is doubtful, it is thought that the in- 
struments mentioned in the context may have been used 
in preparation of the day. Pliny informs us of three 
different kinds of bricks made by the Greeks. Li Italy 
we have abundant evidence that the Bomans used bricM 
latgdy; and it was they, probably, who introduced 
brickmaking into England By the time of Henry 
YUL the art had reaped great perfection; and many 
fine brick buildings (e.g., the older part of Hampton 
Court) are extant from that period. Previous to the ^reat 
fire of 1666, many of the London houses consisted cmefiy 
of timber fmmework, filled in with lath and plaster ; but 
after the fire, Inick was used almost exdusivdy in building. 
Much of the brickwork remaining from that time is finely 



<- 

IB 


Ick- 

king. 


carved with the chisel. From the latter part of last wntniy 
(1784) till 1850, bricks in this country were subject to 
taxation. In Holland, where stone is scaroe, bncks have 
been in use from a very early period, both for domestic and 

^°Se m^S^f bricks depends primarily on’the Aoice of 
an earth. There are three jjrincipal classes of bnct 
earths:-— (1.) Pure days, consisting chiefly of alumina and 
silica, in various proportions, md with a small percentage 
of other salts, iron, lime, magnesia, 4c. j ^2.) Loams or sandy 
days ; (3.) Marls, or earths with a considerable proportion 
of A paste of pure day alone (made with water), 
while it may be easily moulded, will shrink and crack in 
drying and firing; in proportion to the excess of alumina 
over silica; but this can be remedied by mixture with a 
milder earth or with sand. Loams, a^n, are often so 
loose that they require the addition of lime as a flux. 
The London bridonakers add lime and ashes, or breeze, to 
their loams and marl^ both as a flux and to prevent 
shrinking; such admrrtures also, as will bo seen, affect 
colour. Bride-earths are very various in composition. The 
proportion of ingredients in a good earth will be something 
like the following : — siUca, three-fifths.; alumina, one-fifth ; 
iron, lime, magnesia, manganese, soda, and pota^ forming 
the other one-fifth. The days of which fire-bricks for 
furnaces are made are almost entirdy free from lime, 
magnesia, and like substances, which act as fiuxes; they 
are found throughout the coal measures, immediately 
beneath the coal. The bes^ that of Stourbridge, will bear 
the most intense heat that can be produced, wi&out fusion. 
The Welsh fire-bricks, and those of Windsor, Newcastle, 
and Glasgow, are other well-known varieties. The Dinas 
fire-brick consists almost entirely of silica ; to this is added 
about one per cent, of lime, and the mixture after moulding, 
is iutensdy heated. In Austria, a very refractory siliceous 
brick is manufactured by M. Ehern, the Aief ingredient 
bdng quartz of the highest possible degree of purity. 

The colour of bricte is determined by the proportion of 
hydrated oxide of iron and other ingredients they nnnfaiit] 
also Iqr the degree of heat in burning. Where iron is 
present without lime or sneh substances, a moderate red 
heat m^es the bricks red, the intensity varying with the 
propom<m of iron ; with more intense heat, the brinW if 
dightly f^bl^ may be vitrified externally, and become 
^nish blue the blue bricks of Staffordshire). The 
presence of ^e changes the red colour produced by iron 
to a ^m brown , magnesia also arrests the devdopment 
of red. burmng a pale red wiUbum ydlowif ^ed 
with a fusible wlute sand, such as is often f^nd on heaths. 
Some clays, as th^ of Devonshire and Dorsetshire, bum 
London malms give a rich brimstone 
Ilf oT’lpt?® ornamental polychrome brick-work 
hM of late ywrs been much developed, especially by the 
^an^tecta. The principal mrietiSs of^cion 
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is made by mixing chalk and clay, previously reduced to 
pulp, and allowing the mixture to consolidate by evapora- 
tion. Bricks of &e best quality are made with this alone ; 
but for the commoner sorts some of the malm is add^^ 
to the day or loam, sufiicient to 'make it fit for htick- 
making. 

The earth is dug up in autumn, and placed on a level Msimim 
floor, banked round in order to retain the malm in Ihe 
process of maiming. Exposed during the winter, it is 
more or less broken up and pulverized by the frosi^ 4c. 

The madiinery for maiming consists of two washing-mills, 
viz., the chalk and clay mills, w'hich are placed together, 
not for from the brick-earth. The chalk-mill is a drcular 
trough in which chalk is ground in water, by two heavy 
wheels with spiked tires, drawn round by horses. The 
pulp thus made passes by a shoot into the day-mill, another 
and a larger circular trough, where it gets mixed with clay 
that is bdng cut and stirred in water by knives and barrou-s, 
also put in motion by horses. The creamy liquid malm ■ 
passes through a grating into shoots which convey it to the 
brick-earth, over which it is distributed ns equally as pos- 
sible. It is now left to settle for a month or more, the 
water being drained off at interval^ till the mass is .firm 
enough to bear a man walking over it. A thin layer of 
ashes, about 3 inches for every spit of earth, is spread over 
the surface (this process being technically called toiling), 
and the whole is now ready for tho moulding season, whuh 
commences generally in ApriL 

The moss of earth, malm, and ashes is first imptrti, 
or thoroughly tamed over and mixed with the qiade, while 
water is added to give it tho proper consistence. The 
tempered day is tiien conveyed to the pug-mill , — a conied 
tab, in which revolves (driven by horses) n vertical shaft 
with horizontal knives so inclined that tho day is slowly • 
forced down to tho turrow end by their motion. Several 
of &eso knife-arms are furnished with cross knives, which 
assist in tho cutting and kneading process. Tho day comes 
out laterally at the bottom as a uniform mass, and is ready 
for moulding. 

TTie moulder stands at a. table or stool, on whidi ore UooUag - 
placed some of the tompered day in front of him, c little 
dry sand to the right and lef^ a small tub of water with 
the strike in it, a bride-mould, and a stock-board. Ba^- 
words from tho stool extends tho page, a pair of iron rails, 
on wood, on which the raw bricks are pushed away 1^ the 
moulder. The brichmmld is a rectangular case of dicet- 
iron, without top or bottom, having the two longer sides 
streng&ened with wood. The stodohoard, supported on 
four pins in tho moulder’s stool, fits easily into the mould; 
it has often a solid devation in the middle, for producing 
a hollow in tho brick. The moulder receives from the dot- 
moulder (usually a woman), standing on his right, a piece 
of day somewhat larger than a brick. Having sprinkled 
sand on the stock-board, and' dashed the mould, after mois- 
tening it, in the left sand heap, he places tho mould on the 
stodc-board, and dashes the day into it with force, tiien 
ptossing it with his fingers so ns to fill the an^es. With 
the ttrijee (a shor^ smooth piece of wood) he strikes off the 
surplus day ; then he turns the, brick out of the mould on 
a thin board or pallet, rather larger than the brick, and 
shdre it along tiro page to the taking-off boy, who stands 
ready to put the bricks on a barrow of spedal construction ; 

OT mis, after sprinkling with sand, they are convoyed to 
ne hack ground. The bricks aro each carefully removed 
irem the barrow between two pallets, and built up in hai^, 
about wght bricks high, and two in width (placed edgewis^ 
ana in an an^ar direction, — ^the backs being about 
eet apart, from centre to centre. They are covered with 
straw or reeds at night or in bad weather. When hdf 

y me bncks are separated somewhat (scintled), to allow 



B K I 0 K 


free access of the air. The time taken in drying TBiies 
from three to six ireeks. 

niiiiS- In tilie vicinity of London btic^ are commonly .burnt in 
clamps; the pecnliaiity of which process is that^ as each 
bri(^ contains in itself the fuel necessary for its vitrifica- 
tion, the hreeze merdy serves to ignite the lower tiers, and 
the heat gradually spreads over the whol& ?3ie general 
stmcture of a clamp is as follows : — A number of walls, or 
nedx, three bricks thick, about sixty long, and twenty-four 
to thirty high, are bmlt slantingly against a central upright 
wall, whidi narrows upwards, l^e sides and top are cased 
with burnt bricks, (^dets (or hreen) are distributed in 
layers between the courses of brick, tiie thickest strata 
being at the bottom. A single dam^ will contain ^m 
200,000 to 500,000 bricks. For firing the dampa, live 
hales or fines (9 inches by 7) are left in the centre of the 
upright, and at every seventh neck or so, extending 
throughout the thickness of the damp. These are filled 
with feggots, and fired by a cod fire at the end of each 
vent ; and the fire ignites the adjacent breeze. Once the 
damp is fairly l^ted, the mon&s of the live holes are 
stopped with bricks and plastered over with day, and the 
damp bums till all the breeze is consumed, usually from 
three to six weeks. After cooling, the bricks ate removed, 
sorted, perhaps, and stacked. (For a fuller account of the 
most approved methods of bnil^g clamps, the reader is 
referred to hir Dobson’s excdlent little treatise on brick- 
making, to which we are indebted for many of the 
given in this paper.) 

ittlng* In the Nottingham district a very hard marl is often 

m Tised in brickmaking; and as ordinary weathering a nd 
tempering would not make it snffidently plastic, it is sub- 
jected to grinding between rollers, the hard lumps and 
peces of limestone bdng thus crushed to powder, all pebbles 
and hard stones having been previously picked out by the 
hand. The wash-mill is only used in mnlring arch-bricks, 
and the pug-mill is dispens^ with, the tempering of the 
day, after grinding, being done treading and spade 
labour. Sometimes the day is kept in damp cellars for a 
year or more to ripeiL Brass moulds (technically called 
copper moulds) are used, and the moulder, after filling the 
mould, works over the day, first on one side then on the 
other, with a fiat implement called the plane, A boy tiikes 
the mould with its contents to the floor, where he turns 
out the bric^ and then puts back the mould on the stool, 
the moulder meanwhile filling another mould. The bricks 
are sprinkled with sand on the floors, and turned twice at 
a few honr^ interval, and are then taken by boys to the 
hovel or dipnng-died, when they are built in They 

are bnmt in kilns, whidi are made with four uptight ‘mills 
and a sun^u floor. On the two sides of the kiln there are 
diallow pits with lean-to roofs to protect the fuel and 
fir em a n . The doorways are narrow openings at the 
a step above the ground, and the fire-holes are arched 
openings opposite each other in the side of the Viln, KtipiT 
wifli fire-brides. Narrow openings or fines are left between 
the brickB, connecting the opposite fire-holes. Tgnnti brick 
has some free space round it for passage of heat. 13ie 
fad employed is coaL 

tafford- In the Staffordshire Potteries it is a common practice to 

dn. pass the marl through several pairs of rollers, and then mix 
some three or four marls together, -with water, by spade 
labour. For ordinary btirhs the ground marT is mi-rpH 
with n^l that has been tempered but not ground. The 
png-min is employed for tfles and dust bricks, — ^the latter 
so calledfrom coal dust being -used when th^ are "lo ul d p d 
The bruhs are moulded by the slop-jnouldu^ process, the 
mould bdng dipped in -water oidy before using ; the brick 
m emptied ^m the monld on the floor. (The other process 
is distinguished as that of sand^toeX; mosldit^.) The oven 
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' used in burning is of circular form, -with ^hetical top, and 
will contain about 8000 bricks. blue, and drab hrif»Tr» 

! are produced in the district, besides the dust brick just 
referred to, which is used for the paving of footways.. 

In HoUwd, the chief material used for bricks is theHidlBw 
slime deposited in rivers and arms of the sea. It is 
collected in boats 1 ^ men -with long poles, ha-ving a cutting 
cirde of iron at' the end, and a bag net with which thqr 
lug up the dime. Hard bridks are made of a mixture of 
this slime with sand from the banks of the Biver Arnna . 

The ingredients arewdl kneaded toother, and the mixture 
is deposited in heaps. The mode of moulding and drying 
is similar to that nsed dsewhere. The Irilna are square 
and will sometimes hold as many as 1 , 200,000 bricks. 

Peat turf is nsed in firing. 

For an account of brickmaking in Twdia the reader is 
referred to a paper by Major Falcormef^ RE., in the Pn>- 
fessioned Papers on Indian Engineering, May 18T4. 

Thus far only brickmaking %- hand has been spoken of, twov. 
but of recent years there has been no little activi^ iumdd^ 
the invention of biickmaking machines, -with a -view to*’'^*^' 
economy, certainty, and rapidity of production, and 
improvement in the qnality and appearance of the bricks. 

It is only in brickmaking on a considerable scalei, of course, 
that molding by machinery can present much ad-vantage 
over hand monl^g since the cost of moulding bears so 
small a proportion to the total cost. The various maifiiines 
that have been offered to the public may be arranged in 
two classes, — ^those which operate on the day (with moderate 
pressure) in a moist and plastic state, and ftose in whiidr 
the material nsed is pulverized and d^, or nearly so. A 
denser brick, and one less liable to shnnlfing, is produced 
in the latter case ; but much care is needed in preparation 
of the day, and .a much stronger compression is required, 
to ensure the proper tenadiy. The different arrangements 
of roUers and png-mills for preparation of the day, whether 
plastic or dry, we need not here describe at any length. 

Bdlers and pug-mill are sometimes combined, forming a 
composite mad^e. Two or more pairs of rollers are 
sometimes arranged one set imder another, the closest at 
-the bottom ; and oppodng rollers are driven at difierent 
speeds so as to produce a rub as well as a squeeze thus 
promoting disint^iration. As to that class of brickrnaking 
machines proper in whidi plastic day is used, we find, in 
some examples, a continuous length of day forced ont from 
a -vertical or hmizontal pug-mill through a suitable mouth- 
piece, and the column divided into bricks ly wires or 
otherwise. Of mouthpieces, some are simple dies, or dies 
fitted with cores to inake hollow brii^ ; in others the 
monld is lubricated by a constant stream of water; in 
others, again, the mouthpiece is made -with two or four 
rollers covered with thick doth, whidi are perforated -with 
small h61e% and filled witii oil to lubricate the faces of the 
bricks. In cutting, a &ame of paralld wires may be moved 
across, either while the day is at rest, or whfie it is in 
motion, ly the wires being moved obliqudy at an ang^e to 
compensate for the qieed at which the clay travels. Or 
fte day may be cut ly radial -wires of a wheel, or again 
by metallic discs. Another -variety of treatment of plmtic 
day is that in which the day is pressed from the pug-mill 
into moulds of the form of brii^ required. In one such 
machine a mould-block^ -with two moulds, moves backwards 
and forwards under the pug-mill, one monld receiving a 
charge while the other is having the brick pressed ont of 
it by a piston. In another, the moulds are arranged 
radi^y round the border of a dicnlar table, which revolves 
under the png-milL There are piston rods in the mould 
which ascend an inclined spiral plane, and thus gradually lift 
the bricks ont of the moidds, whence they are taken by a 
boy and placed on an endless band, which conveys them 

17. — 36 
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avray. In another machine^ also inth revolving table^ 
two moulds receive the charge of clay at once. 'While these 
are being filled the two that had just been filled are being 
sulgected to considerable pressure, and the two bricks that 
had been pressed immediately Wore are in process of 
ddivery out of the moulds, and on to a fiat .hdt which 
takes ^em away. (This machine is also suitable for dry 
day.) In yet another, a cylinder revolving under the 


pug-mill presents to it successively four brick-moulds, ‘ead:.. 
of whi(^, on reaching the lowest point, is made to deposit 
its brick on an endless band. The annexed drawing 
represents one of Messrs H. Olaj'ton, Son, & Hewlett’s wH g l fl 
d^very machines for biickmaking with plastic day. 
After what has been said little description will be neces- 
sary. Aistbe pair of rollers, B tbe pug-mill, C the stream 
of issuing clay, which a little further on is cut across ly 



Fra. 2.— firiokniflklag 

me^ of the tae D. The bricks ate then removed 
to toe barrow E. These machines are often constmeted 
tor doable ddiveiy. 

Aa aa mmple of toe second class of machines,— those for 
wor^g dry, or half-dry, and non-plastac materiel,— we 

constructed by Messrs oSyton. 
ft ^or^ a ^od practical solution of the probl^ of 
mking bneks from coal shale, bind, fireclay, or tbe lilrfl 
The arrangement is diown in figs. 3 and 4. In fig. 3 A 


Machino for PImUc Clay. 

brick m the mould. The lower pistons are attached to a 
oFMs bar which slides in vertical guides in toe standards, 
rollers C on the lower extremities, in con- 
1 , rrv™*^ ■'fork two pressing cams D on toe main 
snaft. upper pistons E are attached as shown ton 
^^he^ above, which is moved up and down in its 
gui es by connecting rods and two cranks on the main 
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ifLtk wi«11 1 • « 


. A'on-pjaanc JUftterfsJ. 

band with buckets convey^it totlS whence a 

«ng and pressing machined 

'lew. Here the moulds are iontdS?®* u S^^es another 
between the standards There ate tw 
one above and toe other bdow ihl ^ pistons, 

they simultaneously press toe top wd S bSS^m of S 



shaft ^ ^adiine shown in section in fig. 3.' 

to prevent toe heated by s 

Jnaterial is suonlieiiT*^^ “dbering to them. Tbe prep 
ehdes to and ^ hy a feed-box w 

er the feeding hopper of toe mad 
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and thus passes alternately under it and over the monlds, 
conveying sufficient each time to fill the latter. The 
bricks are delivered from the moulds by the lower pistons, 
which are forced upwards by the complete revolution of 
the cams, and the newly-made bricks are forthwith moved 
forward by the approach of the feed-box with a fresh 
charge of the materiaL In another diy-day machine con- 
stmcted by Messrs Bradley and Craven of Wakefield, two or 
three distinct pressures can be given to a brick, and by this 
means the air is gradnally forced ont from the interstices, 
and the brick consolidated to a greater extent than can be 
effected by a single pressure. 

The varieties of brickmaking machinery are too numer- 
ous to be separately noticed, however bri^y, but the fore- 
going may suffice to illustrate the general principles involved 
in their constmction. With suitable modifications, perfor- 
ated or hollow bricks are frequently produced, on which 
there is a saving in cost of carriage, and also in mortar and 
labour. 

Tnlnirnt Among the objects at the International Exhibition of 
rielo. 1874 there were several varieties of brick prepared with- 
out burning, according to a process devised by Messrs 
Bodmer. They are made by intimately miTin g certain 
materials of the nature of cements or mortar^ and 
squeezing the mixture into the desired shape by hy^ulic 
pressure in a specially-constmcted machine. Sand and 
selenitic lime are the constituents of one kind of brick ; 
these substances, together with Portland cement, of 
another ; and a very serviceable kind of brick is prepared 
from blast-furnace slag, which, consisting cldefly of 
silicates decomposable by lime, is just as suitable for the 
purpose, as the volcanic products, trass and pozzuolano, 
which ^VB long been employed. The btv^ give good 
results on application of the usual tests, 
linfa'iig The old invention of floating hriek* (known to Pliny) was 

iriek*. completely lost till M. Fabroni discovered they could be 
made from the earth known as fossil meal, whidi is 
abundant in Tuscany, and is fonnd near Castd del Piano 
in the territories of Siena. 

ioffinann’s For the drying and burning of bricks, the construction 
ilna. of kilns acceding to Hoffmann’s method is a remarkable 
improvement of late years. These kilns are formed by a 
series of arched chambers connected by passages to one 
main chinmey fine, each passage or fine having suitable 
dampers to regulate the heat at any desired point. Small 
coal, slack, or peat fuel may be used, which is fed in from 
the top of the kilns through small openings. The waste 
gases from the burning and cooling chambers are mnila to 
pass successively into other c h ambers and give ont their 
heat before escaping to the chimney, thus completing the 
drying, and effecting a partial bnmingy of newly-made 
bricks before the actual firing of the chambers in which 
these latter are newly set. Such kilns are no ^ubt 
beyond the means of most btickmakers, but it is perhaps 
a question for consideration whether bric^ must necessarily 
be burnt in immediate proamity to the spot where the 
clay is obtained. 

In an instructive report on the manufacture of bricks, 
drawn up a few years ago by a committee of the Manchester 
Sotieiy of Architects, the following points were specified as 
requiring attention, in order to improve the character of 
the common brick : — (a) Greater care in cleaning the day 
and in thoroughly tempering it ; (6) variation in the size 
of moulds, so as to produce uniform sized bricks from 
various clays; (c) moulding the brick with muteriftl of 
sudi consistency’ that it may not become misshapen by the 
effects of its own gravity ; (d) greater regularity of si^ace 
of the drying-ground ; (e) protection from extreme 'variations 
of temperature and rain in drying ; (f) less frequent and 
more careful handling in the process of, drying, so as to 
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preserve the edges; (g) a means of burning whereby the 
amount of firing shall be under control In experiments 
on the absorption and retention of moisture, it was fonnd 
that the brides which parted most readily with their mois- 
ture at first were the longest in drying, and vice versa. 

Tiles, being a thinner ware than bricks, have to be made tiw 
of purer and stronger day, and require more care in treat- 
meni) but the process of manufacture is not essentially 
different. The numerous varieties of tiles may be roughly 
arranged in three dasses, viz., paring tiles, roofljig tiles 
(indnding the fiat plain tiles, &e curved pantiles, hip, 
ridge, and 'valley tile^, and drain tiles. In weathering, 
the clay is spread, in layers of about 2 inches thickness 
during winter, and each layer is allowed the benefit of at 
least one night’s frost before the succeeding lajrer is put 
upon it Sometimes the weathering is effected by sunshine. 

The comminuted day is next placed in pits and allowed to 
mellow or ripen under water. Then it is passed through 
the pug-mill, and the tempered product^ if necessary, slm^ 

(that is, cut in thin slices with a piece of wire fiiced to two 
handles, in order to detect any stone^, and then passed 
through the png-mill again, after whuffi it is generally 
ready for mouldmg. To take the case of pantiles (hand- 
moulded), the moulder turns the tile out of the fiat mould 
on to the vmshing-off frame, on the curved surfwe of which, 
with very wet Imnds, he washes it into a curved shape. 

Then he strikes it witii a semi-qylindrical implement called 
the splayer, and conveys it on this to the flat block where he 
deposits il^ with the convex side uppermost, and, removing 
the splayer, leaves the tile to dry. The tile is afterwards 
beaten on the ihvmMng-frame, to correct any warping that 
may have occurred, and trimmed with the thwadang-knife. 

In the kiln, whidi is constructed -with arched furnaces at 
the base of a conical erection called the dome, the tiles are 
closdy stacked in upright position, on a bottom of 'vitrified 
bricks. The fuel used is coal, and the burning continues 
usually about six days. In making pipe drain tiles, the 
day is first moulded to the proper length, width, and 
thickness, then wrapped round a drum; tiie edgffl are 
closed together, and the tile is carefully shaped by the 
operator's hand, sometimes assisted by a wooden tool. 

IMes as well as bricks can be made by machinery; with 
suitable dies, almost any form of tile may be thus had, 
which is producible by the advance of a given section of 
clay paralld to itsdf. In other machines pressure is 
exerted on the day in a mould. 

The manufacture of tesserae and encat^ic tiles has bean Eneaust 
brou^t to great perfection in recent times, through the tUes. 
enterprise especially of Mr MintotL It is a zeviv^ and 
extens ion of a very old art, which originated, probably, 
with the Greeks. The tesselated pavements of the Bomans, 
of which many specimens are still extant, were formed of 
umitll pieces of stone or marble of various colours, bedded 
one by one in a layer of cement. The prindple on wMch 
tesserae are now mad^ is that dry and findy-powdered day, 
compressed between sted dies, is changed into a very com- 
pact and hard solid body, a fact first observed by Mr 
Prosser in 1840. The solid pieces, which are thus pro- 
duced in a screw-press, are endosed in earthenware cases 
or pans, call saggers, and fired in a potter’s Mb, after which 
they are ready for use, unless they are required to be glazed, 
in whidi case they are dipped in a glaring composition 
and again fired. The mode -of setting the pieces differs 
essent^y from the Homan method. In manufacture of 
the tiles called enoavudie, m which various designs are pro- 
duced by addition of days of different colour from that of 
the ground, the clays first undergo sundry washings and 
purifications. A portion of the kbd which is to form the 
ground first reedves an impression, m the p^tic stat^ 
from a plaster m rdiefr The bulk of the tile is made up 
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with coatser day added in a irame, and tliis is solidified in 
a sciew'press. Then comes the filling in of the design, 
which the maker does by spreading the coloured day in a 
creamy or dip state on the indented sorface. After a 
few i&ys’ evaporatioD, the surface is scraped or planed, 
and the tile passes successiTdy to the diy^g house and 
the oven. The cdonrs desired in encaustic tiles are some- 
times diose given by the day in ordinary treatment some- 
times they are obtained hy staining with manganese, cobalt, 
Ac. The products of this btancih of manu&ctuxe axe much 
admired. 

The fine ornamental bricks of various diape and cdoui 
known as terra cotta bare of late been much used, espedaliy 
in the facing of public building;^ and with the happiest 
efiects. (, 1 . B. j 

BBIDAINE, JaoQUE^ a odebrated TVench preach and 
home-mmstonaty, ttbs bora in 3701 at Chr^n in the 
department of ^rd. Though * rigid Cathdicin prindpl^ 
he gained the good-will of the Protestants of France by the 
boldness with which he advocated (heir cause on many 
occasions, and the personal kindness which he displayed 
to^ds many of their number during the persecutions to 
which they were exposed nnder the Eegent Orleans and 
L(^ He accomplished no fewer than 260 evange- 
hang jouTM^ through various parts of France, in the 
coarse of wkch he made himself universally popular, brine 
p(^s^ of a powerful tbou^ nigged eloquencu He was 
«ie authm of a collectiou of Ctmtigues Spiritvels, which 
has been frequently nprinted, and of five vohW of ser- 

mo^ printed at Avignon in 1826. In the nrinhbourhood 
of this town be died m 1767. ««gnDOuraoo<l 




.of a. 

® crossed by a handsome 
rtone bndge of six arches, separates the mper jSm ft! 

lower s The former is iSat on fte SiSanJ 

rock »Mok otaupa, 


the height of 180 feet, and gives the town a very pictaresque 
appearance. The railway passes under a long tunnd. 
On the summit is the tower of the 
old castle, leaning about 17 degrees 
from the peipenScular; two parish 
ebnrehea, one of which, St Leonaid’si, 
was reb^t in 1862; and a large 
public reservoir. TSiete are in the 
town a mechanics’ institute, a public 
libtBty-— founded by the Eev. Jdr 
Stackhouse, an inmmaiy, a jail, a 
theatre (1824), a market hall (1865), 

Md a considerable number of schools and It 

has manufMt^ of carpets, worsted, and tobacco-pipes, 
and some trade m agnonltural produce. It letums Q 
member to parliament. The population of the natKar 


— vwa, nuw ttk iBSE oommea possessioa. 

seaport town in the county of Bur- 
field, ^nn^cut, pmted States, is sitnated on an arm of 
^ng I^d S^d, 68 niOes N.R of Hew Totfc, in 41“ 

manufactuTM fire-arms, metallic cartridges, 
harness, locks, blinds Ac. Ee 
fehe^ are both extensive. The 
^ at. the m^th of the harbour, which is formed by the 

W X to ^em of railways, and ftram- 

township was 

£ W70 1^^ aicoipoiated in 1836. >opulatioJ 
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so opening, the primarv push^from a bridge as 
that of a large drain 

smaU bridgvMd £ bridtten ^ ^ s 
many spans might be callS a 

treat only The pwsent article 

bndge consists of foM^tions e 

end supports of the bridge I®®™- The 

intemediato supports are caflS 
ments rest on foundations in th£ ^ 
one span has no piera. The ^ ^ 

consists of the roadway and ® ^'<^86 

to «riy the itradway from 8uppo^“;^ ^ 
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*'U tne trafiSc to 


BEIDGES 


I 

Wdge is sabject. The engineer ii 
perform the reonirwi^**^® ch^pest structure which wil 
to tOTTinf ^pr tiierefbr^ in each casi 

is to bcprnfrf^!^^ ®“® ^ other form of super 
^ determine the toflhsto be accommodated 

the snpSSJtor! S ^ ^ ^hich 

be the duty of the d«^ ^ ““V cases it will also 

^th ntQity endeavour to combine beauty 

W. .1 ■‘icauty does not teonim HVManCIA 
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pensions* minimni 

(An over hridm is snd imder bndges of railw^ 
an tiffidcr hn^ ""hich the i^d goes over th 
nnder the railway.) o„£Vf^r® 'riiich the road goe 
^ fwt; other pui^c 

13 feet Hpan private road 

^uge) genen^: 

“t,. ^"der ® inches above oute 

Pahhe cairiage rrod^^f * road, 35 feet; othc 

Jw«n:tumiS^^2f/g; private road, i2fcet W 
feet throughout a breadft J ^^S«ig of arch, and K 

Of 12 feet in the middle; foi 
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public road, 12 feel^ 15 feet, and 10 feet in the same places; 
private load, 14 feet for 9 feet in the middle ; for ex^p- 
tions the Acts must be consulted. lii designing a bridge 
to cross a stream care must be taken to insure that &e 
openings are suitable for the maxininm floods. 

The load which the snperstructuie of a bridge has to 
carry in addition to its own mass may be estimated as 
follows : — 

1. For a pvblic road; one hundredweight per square 
foot will represent the weight of a very dense crowd. This 
is greater than any load which ordinary carts or wans will 
bring on the bridge, but of late years traction engines and 
road rollers hare been introduce^ and a weight of perhaps 
10 tons on each wheel on one line across the bridge ought 
in future designs to be provided for. The bridge must 
be strong enough to bear tbia mg-n'mnTn wei^t applied at 
any point, and also to bear all possible distributions of 
the crowd A bridge might be fit to cany the crowd 
uniformly distributed over its surface, and yet fail when 
the crowd covered one-half of its length or widtL 

2. For a railway; the maximnni passing load on eachline 
of rails may be takra as the wei^t of a train composed 
exclusively of locomotives. The bridge must be fit to bear 
this load distributed in all possible ways along the line. 
For spans above 60 feet on the usual 4 feet 8^ inches 
gauge this load may generally be taken as equivalent to 1 
ton for each foot in length of each line of way, or in 
engineering language, one ton per foot mn.” T^ere a 
very heavy class of locomotives is in use 14 tons per foot 
run must be provided for. For small spans de distribution 
of the load as a locomotive passes is such that the above 
allowance is bardy sufficient. For very small spans of 8 or 
10 feet the nnyriniTiTn passing load is a little more than the 
wdght on the driving ade of the locomotive, or say 14 
tons. 

§ 2. Clamfieation . — Bridges axe classed, according to the 
design of their superstructure, girders, arches, and mspen- 
sionhridges. A beam of wood crosring a stream, a brick arch, 
and a platform hnng to a flexible wire rope are common 
examples of the three types. The essential distinction be- 
tween the three types maybe said to be, that in all forms of 
the suspension bridge the supporting structure (i.e., the wire 
rope in the above example) is esdended by the stress dne to 
the load; in all forms of the arch the supporting structure 
{Le., the ring of bricks in the above example) is compressed 
by the stress dne to the load; and in all forms of the 
beam or girder the material is partly extended imd partly 
compress^ ly’ the flexure whiiffi it undergoes as it ben^ 
under the load, — ^thus when a beam of wood carrying a 
load bends, the upper side of the beam is thereby 
shortened and the fibres compressed, while the lower side 
of tiie beam is lengthened and the fibres extended. 

Beams or Girders maybe of various materials, — ^wrought 
iron, cast-iron, and wood being chiefly employed 

Arches may be of masonry, or they may be of wronght 
or cast iron or sted, in whi^ case the compressed sector 
of a ring is usually a continuous aud stiff structure. 

Svspensim "bridges are made of wire ropes or of separate 
links of wronght iron or steel pinned together so as to 
form a chain. The metal beam, arch, or suspension bridge 
may be a continnons structure or an open frame; we diall 
also find that in some designs the several simple types are 
combined so as almost to defy dassification. 

Whatever design be adopted, the strength or effidency 
to carry a ^ven load depends on similar considerations. 
The designer selects that form of superstructure which 
the prindples of statics show to be most desirable; he 
calottes the mnTimnm stress which the load can produce 
on each part, and then so distributes his material ^t the 
maximum intensify of stress on every part shall be a definite 
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fraction of the nltimate strength of the material. In metal 
structures, where the above prindple can be very perfectly 
carried out, this fraction varies from onedxth to one' 
third, according to the certainty with which the stresses 
and strength of the materials are known. In stone stmo- 
tnres the engineer has greater difficulty in calculating the 
stresses on each part, and rdies more on empirical rules 
based on long esperience. 

L SiBEKGTH AKD OTHEB FbOPEBUES OF MaIEBIAXS 
EMPLOYED JX BeiDGES. 

§ 3. Classes of Stress . — ^There are three kinds of stress, 
dne to tension, compression, and shearing. Tension tends 
to cause failure ly the extension or lengthening of the part 
strained ; compression tends to canse failure by the cry- 
ing of the part strained; andsheariiig stress tends to cause 
faflnre by Ae sliding of one part of tire piece across the 
other from which it is shorn off 

§ 4. Temadty, or Strength to resist Tension . — ^When tension 
isappliedtoarodor link of any material so as to be resisted 
eqn^y by each dement of any imaginary section in a 
pkne normal to the direction of &e prill, this section, which 
is called a cron section, is said to be subject to a stress of 
vnifarm intensity. Tli^ intensify p is eqnal to the quotient 
of the whole pnll F divided by the area S of the crass section, 
or 



The ultimate strength of a rod subject to uniform stress is 
proportional to the section S, and the ultimate strength of 
the material is measnred by the maximum intensify of stress 
which it can bear, or in other words, ly tire stress which 
the unit area of cross section can. bear ; for example, if the 
unit of force employed be the wd^t of a ton, and the 
unit of area the square inch, the strmigth of materials will 
be measnred in tons per square inch, or ly the number of 
tons which will just tear asunder a rod one indi square, 
great care being taken that the load is so hnng on the rad 
as to bear eqniffiy on all parts of tire cross section. 

The following table gives in tons or lbs. per square inch 
the ultimate strength /, of some of tiie materials used in 
bridges: — 

Table L — Tensile Strength cf Materials » /, . 

Kune of Msteiiil Xbnepersq.lndL 

Wronght Iron Plates 20 to 26 

„ „ Bars and Bolts 25 to 80 

„ „ linie 80 to 45 

Steel Plates 80 to 40 

StedBivets 41 to 48 

Bteel Wire. 50 to 100 

Cast-iron 6 to 8 

Bed Pine 6-1 to 6-8 

Laidi 4 to 5*5 

Oak 4-6 to 8-6 

Teak. 6 to 8 

Ub. per iq. inch. 

Bnck (qvecimens oi) 250 to 300 


Rnnrliefone 
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0(>xnxnnn 

10 fn Sfl 

Hydraniio Jtorbtr.. 

85 to 140 

Bomsn Cement^ 12 months did. 

PorOand Cement^ 7 days old 

,, ,, 12 months did 

270 

850 to 470 


The ultimate strength Fj of a bar with the cross section S 
to resist a stress uniformly distributed over that section 
is given in terms of/, ly the expression — 

2 p,=s/.: 

Table I. gives some idea of the tensfle strength of &e 
materialB, but for a full comprehension of the subject qiecial 
treatises, or the article on the Stbekgih of Mat ebtate , 
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must be consulted. l?^o two ^edmens of &nj material ever 
give exactly similar results. The various brands of iron 
differ much; different specimens of steel differ still more 
the strength is greater when the stress is applied along than 
when it is appUed across the fibres. Iron or steel forged 
or diarvn down to a small cross section is stronger than vrlun 
in large masses ; the material in small castings is stronger 
than in large castings run from the same batch of metal; the 
skin is stronger than the rest of a casting. The variations 
to be expected in timber are still greater than those in 
metals, and the values for stones or bricks must in eadi 
cue be specially determined by experiment on the spedal 
kind .to be used. These warnings are applicable to the 
subsequent tables, which give the strength of materials to 
resist other kinds of stress. 

§5. Stren^h to resist Crushing . — ^The law ^vcn for 
tension applies to the compression of blocks, so that the 
strength of a material to resist crushing may aIba ije 
measured in tons per square inch. Thus the ultimate 
strength Pj of a block of the cross section S, subject to a 
urnform stress, is given in terms of /, the strength of the 
matenal per unit of section by the expresdon— 

1. . • • • . . Pi=S/.. 

• ^ fP^tion is not applicable to blocks or struts of iron 
m which the ratio of the shortest side of the cross section to 

^ 1 to 5, nor to struts of timber 

in which this ratio is less than about 1 to 10. When this 

■lift'’ diminishes it on the outside; but 

^ eross section 

IS subject to a crushing stress of greater intendty than 

Tame JL— Ultimate Strength to resist Grushina = f . 

KamoolMateilia. ^ 

Wroneht IiAn ... Tww per *q. inch. 

Oast.&n M to 18 ' 

Sted Plates 3? to 65 

Bed Pine 80 

Latch 

Oak.. 2-5 

iHk... to 4-s 

Bricks — 8*4 

Portland Cement^ 3 months old 

Gault Briijks" * 3750 

Best Whites. 710 to 930 

490 
930 

1260 

Portland Stone ^ bed) 

Granite... . ” <“8dn8tbed) 

Scoti^ Tfami} ;* 6600 to 11,000 

Greenstone... 1 8300 

Sm^tones (oi^'a^V 77,200 

G^...„ 3800to4000 

B4ton 380 to 600 

420 to 580 


therefore cut slightly, but for true shearing the lower face 
ought to be square, and tho tool should come down dose 



Pig. 1: 


face of the tool slides 

tno outer face of tho support 
Fig 2. ^ 


on 


If 


. Jg -i. represents two iron links joined by an iron mn. 
the links are pulled asunder tho pin will be shorn 



Best Beds. 


; Fire Brides 

Best Blue, 




a strong tool B, iy ©f shorm in fig 1, and let 

of the arrow, with the direction 



' the part D from 

piano or tno face of Q This toATTf ‘^®*^opa«ai8inthe 

«na a. r«hto.c. ,hich 

called Its strength to resist shearina^,.*? » 

■Ma to *e«r OK m* mit. 


Pig. 2. 


four |hc£l7, ^ 



Pig. S. 


is of a piece of any material to resist dicaring 

cross ongineera to be proportional to the 

con8eonpnfl»v.**^^-ft*? through, and each matei&l may 
souare ^ oaxdto have a certain shearing strength per 
of the mnf ’ words, the ultimate shearing strength 

it asnnripr intensity of stress required to shear 

tthar of ultimate strength of 

if / bp * 1 , ^ S to resist shearing in n'places, and 

the ^ression^^^^*^** strength of tho material, we hove 

The* ' 

®ot which this equation is founded is 

does not mdeed, the actual shearing described 

and the form homogeneous stress, 

®8o PAnBidrmM,, • scction ;^orn through must cxe^ 
«®ist shS? on the strength of the piece to 

of shearing n^‘, m ° ^ ^nnd pin the maximum intensity 
w ^ of the mean intensity^ and in a rcct- 
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nngnlftr pin § of the mean intensify. ^ See Stb^gih of 

AriTPiRTtr^. 

pins which join the links of sospensioh bridges, and 
the rirets which join the wronght iron plates of girder' 
bridges, are sabject to shearing stress, and the area to be 
shorn throngh must be made sufficient to bear the total 
shearing stress on that part of the stroctnre. Wood is 
strong to resist tendon, and would be much employed for 
ties bat for the difficnlfy of taking hold of the ends of the 
tie in such a way that these ends shall not fail by being shorn. 

Fig i diows the end of a balk of wood with a strap 
bolted to it. This strap would be tom off by the shearing 




ng.4. 


that the extension or compression of a given piece of the 
material of uniform cross section, under a uniformly distri' 
bated stress constant throughout its length, is proportional 
to the length of the piece and to the intensify of the stress. 

Let p be the intensify of the stress in tons per square 
indi, let I be the length of a qiecimen of a ^ven material 
in any unil^ and let e be extension or compression 

— TlZ 

observed in the same unit Then the expression ^ is, 

on the above assumption, a constant quantify, and this 
ratio is experimental^ found for many materials to be 
sensibly constant for stresses which do not approach the 
ultimate strength. This constant ratio E has recdved the 
name of mo dulus of elasticify, and is generally expressed 
in tons^er square inch, this being the unit in which p 
is measured. Thomson and Tait QslemaUs of Nat. PMl.) 
call E the “measure of longitn^al ri^dify,” a better 
name than the modulus of elasticify. The act^ extension 
or compression e of any piece of a structure is given by 
the expression — 

^ * B’ 


where p is in tons per square inch; e will be given in terms 
of the unit in whidi I is e 2 q>ressed. 


of the wood alottg the dotted lines ab and cef, -with a stress 
which would be mudr less than tiiat required to overcome 
the tenacify of the wood ; for if the dimensions of the balk 
of pine are 6 in. by 2 irL with an inch hole, its tensile 
strength will be 10 x S or 50 tons, while if the bolt 
be 1 inch diameter, and be placed 4 indies Anm one end, 
it could be tom out by shearing 16 inches of the wood; 
now each indi will only resist a (^earing stress of 
say 600 S>, so that the bolt would be tom out with only 
4'3 tons. Thus at least eleven sudi bolts, each 4 indies 
&om its neighbour, and occupying 3 feet 8 inches in length 
of this balk, with an iron strap of corresponding length, 
would be required to render the full strength of the baUc 
as a tie available. A similar difficulty is met with when 
timber is joined, as in fig. 5, where imearing would take 
place along the dotted lines AB or CD. 



Fig.fi. 


Table IIL — Ultimate Strength to retist Shearing^/, 


Nunc of MateriiiL 

Cast-iron 

Wronglit lion. 
Sted Bivets.... 

Bi^ Pine 

Larch 


^nspertq. Inch. 
■ 14-6 

22 

• SO to 88 
.. *22 to -85 

- -43 to -re 
1 


the] 


The strengOis riven here for wood are those obtained by testing 
le redstonee to uiearing fdong the gnun. ' ° 


The strength of wronght iron to resist shearing may be 
taken as practically equal to its strength to resist tension— 
an assumption which facilitates the design of rivetted and 
other joints. 

The strength of steel to resist shearing is less its 
strength to resist tearing in the ratio of three to four 
approximatefy. J^vetsempfoyed to joint steel plates require 
therefore, to be larger or more numerous than those em- 
ployed for iron plates of equal dimenrinna , 

§ 7. .ffkutiRfy.— When a piece of any material is under 
tension or compression, it is lengthen^ or sh o rten ed by 
the stress, and tiie amount of extension or compression for 
the same length and stress varies with different matemls. 
Approximately correct results are obtained by assuming 


Table IV . — Modulus of Mastieity=Ii. 


Xame of Batctlal Tbot per «i. inch. 
Wrought Iron.. 10, 000 to 13,000 

Iron Wire 11,S00 

Wire Bopes 6700 

Steel Bars 18,000 to 10,000 

Oost-iion 5250 to 10,000 


Xome of SlateriaL 

Slate. 

Bed Fine 

Larch 

Oak 

Teak. 


Toaster B^lndL 

6800 to 7100 
650 to 850 
400 to 600 
585 to 780 
1070 


The modnlus of elasticify is very generally assumed as 
equal for extension and compression, which is nearly tme 
for wronght iron and steel under any stress to whidr these 
materials can be safely subjected. The principle of con- 
tinnify shows that there can be no difference in the value 
of E for positive and negative stresses so long as these ate 
small The law according to which E varies as p changes 
is not accurately known for any material When the stress 
is small the value of £ appears to be more nearly constant 
in wrought iron than in cast-iron, but the change in the 
value of E corresponding to a change from a small stress 
to the nltimate stress is greater in wrought iron than in 
cast-iron. The values in the table cannot be depended upon 
to give very exact results, as the elasticify of different speci- 
mens of the same material varies considerably ; the theory 
is whoUy inapplicable when the breaking strain is ap- 
proaidied ; the engineer, however, seldom requires to calcu- 
late the mctensions or compressions when the stress is even 
so great as one-third of the ultimate strength. For the 
same reason the engineer need seldom take account of the 
permanent set caused by stresses exceeding those within 
which the material may be considered perfectly elastic. 
B. D. Stoney, in bis work on the theory of sbains on 
girders, gives an excdlent summaiy of what is known 
e:qierimentally concerning eet and the modulus of dasticify. 

§ 8. Strengthto resist Tension or Crushing when the Stress 
is not Axial . — ^When the resultant of a stress passes throngh 
tite centre of surface of the cross section of the piece of a 
structure, and is normal to the cross section, the stress is 
called asnal, and it is usually assumed that this stress will 
be borne miiformly by all the elements into which the 
surface of the cross section may be conceived as divided. 
This is not necessarily trae, but it is approximately true for 
the forms usually employed by engiueets. When the stress 
is not axial it cannot be considered, even approximately, p 
unifonuly distributed ; the greatest intensify of stress will 
occur towards that ed^ of the- cross section which is nearest 
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to the point where the resultant meets the plane of llm cross 
section, lie fi^owing considerations allow the maximiun 
intensity of stress to be approximately calculated in most 
of the cases which are practically met with. 1. Let the 
cross section (fig. 6) 
have an axis of spa- 
metry XXj, and let 
YTj be an axis pass- 
ing through the centre 
of gravity of the sur- 
face at r^t angles 
to XX. ; the axis 
YYj will be called the 
n&itral amt. 2. Let 
the resultant stress 
pass through some 
point A in the axis 
at a distance Ze 
from the axis IT]. 

3. Let the materim 
be snch that its 
modulus of dasticity is constant under all the intertsities of 
stress which result ^m the given total stress ; then nftTling 
the whole force F, the area of the cross section S, the mean 
intensity of stress pg, the maximnm intensity of stress p^, 
the maximnm distance of any point of the cross pactio n 
from the axis a^, and representing by I the moment of inertia 
(vkfg § 9) of the surface of the cross section round the p-gig 
YY], we observe— firstj that 

P 

and secondly, that the non-asdal force may be to 

prodnee a uniformly varying stress, the 
of which will occur at the distance «] from the neutral axis 
on the same side asa\| is taken. This nniformly varying 
stress is equivalent to a nniformly distributed stress of the 
mtensity and a couple of the moment ol, where «,isthe 
constant rate of increase of the stress, "We also know by 
the principles of medianics that the fon» P applied at a 
distanre Zg from the ^tre might be rej^ced by an equal 
force P at the centre and a couple of the Tnomp]]t r pjp 
Hence we have — 



Kg, A 


1 P«o*=<ol, or o«a^. 

But the m a xim u m intensity of stress due to the couple will 

heajja, t.e., and the maximum stress p^ maybe con- 

side^ as consisting of two parts,— first, the mean intensitv 
of stress pu, and se^dly, the maximnm stress due to the 
conpla Hence we have — 


2 . 


This equation shows that the maTiwn^T n intensiti 
rtr^ inches very rapidly as increases, and itn 
M borne in mmd that the ultimate strength of any mem 
of a stractnre is determined, not by the mean stress 

most stotned yields the structure is weakened therebv 
tlus failure must continue to extend nntil the whola 
§2. A’bjc on the Value o/I, /Ae Monunt o/JmSof 
CiWiSerttoii.— Suppose the cross section divided into ax 
laigo nnmbCT of rertangte, so small that the dzst^M - 
the centre of each from the neutral axis may be tekel 
sensibly expressing the distance of every 
rMtangle ; then I is the sum of the prodwte S the 
of all the elementary rectangles each multiplied intiT 
square of Its distance from the neutral axisTor 
area of the elementary rectangle A rA y,- 


The Bubjoined table gives ^ values of I for some simple 
geometiical forms ; the axis in all cases passes tiiron^ 
centre of gravity of the surface. 


TABun Y. — Moment of Inertia = I. 


Smface 

KeutnlAsls. 

I. 

Cirele, radius r 
^UBxe, dde it 

Square side d 

Rectaimle with sides d and b 
Iriongw, base b, height d 

Diameter 

Fatalld to one dde 
Diagonal 

Fanlleltob 
Faialleltob ' 

l*r* 

Ad* 

Ad* 

AfcP 

A«d* 


'Whenevera cross section can be conceived as obtained by 
the addition or subtraction of one surface to or from 
both smfoces having a common neutaral axis, the value if 
I for that cross section is got by adding or subtracting the 
value of I for one surface to or from that for the other; 
thus for a ring sntface, vrith external and internal taas ^ 
and T], the value of I is — 

The valne I] of the moment of inertia of any jdane snvfpw, 
S round an axis in its own plane parallel to the uBnfaul 
axis, and at a distance A], from that aids, is ^ven hy the 
equation — 

Ii«I+SaroS, 

where I is the moment of inertia of tiie surface round a 
neutral axi^ tL&, ronnd a parallel passing tiixongh 
the centre of gravity of the section. "We can thus obtain 
the value of me moment of inertia X of complicated cross 
sections whenever we can divide these into rectan^es,, 
eitcles, or triangles j for then, calling Sj, Sj, tg, the sm^' 
faces of eaidi dementary part, Wj, the distances of 
the centre of each part from tile neutral axis of the whtie 
cross section, and tiie moments of inertm of 

each element calcnlated round its own neutral axi^we 
have tiie moment of inertia of the wholB round its neutral 
axis— 

S Io«SI+5«eS. 

§ 10. Specifii Gravity of Materials . — In order to edeu 
iafe^^ load due to thesuperstractare of a bridge, and the 
^bili^ due to the weight of the abutments and andioiages 
of u^es and suspension bridges, it is necessary to knowthe 
Bpeamc gravity of the materials employed— specific gravi^ 
bemg for the purposes of the present article defined as tho 
weight of the material in lbs. per cubic foot The follow* 
mg ate the most useful numbers >— 


Tabib VL — Wieiffhf per Cubic Foot of D^erent MateriaU 


XaneofXtateiial, 

(pwe) at 89*'4. Pahr. 

Wdelitofciilde 
notiiiUnt ' 

Brick 

M^ork(oidiiiMr) 

Char. 

112 

117 to 174 

Unuuto 

ijinesterie aod l^Ue. 

Juasoiiiy,.., 

Hortar... 

169 to 175 

116 to Ui 

an tn 119 

Mud 

Sandstone 

102 

ISO tit 167 

Sand (damp) 

118 

US'S 

Asphalt 

(w^iay) 

166 

110 

cement 

Skte 

187 

Aa lltl ' 

Trap... . 

^rron (arem^) 

170 

444 

J^^tl«m(amage>. 

Larch.,.. 

Oak (Europe^V.' 

480 

80 to 44 

81 to 85 

43 to 62 
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ininerfect manner. To make the frame into a ^e beam, 
thatendency of the loaded frame to sKp through betw^n 
the others must be counteracted by tongues, 1, J-i, Ag# 



m^e so that it does not abut against the bottom of the 
groove, and is thus incapable of resisting any horizontal 

force a must neither prevent .the whole beam nor any 

part of it from being extended or compressed longitudi- 

nally. , * ••• 

The structure will now be found capable ot carrying 
wd^ts as a beam. It deflects or bends as in 11 



may 


Fig. 11, 

under the action of a load on Ajj all the pieces of 
india-rubber above tiie centre of the beam are then com- 
pressed ; all those bdowthe centre are then extended; and 
at the sections between the frames the horizontal internal 
forces are wholly met by the elastic reaction due to these 
horizontal extensions and compressionB. 

At anyone section, say at a distance from tiie support 
Q, the pieces and are just ns much compressed as the 
pieces dj^o^ate extended; the equal and opposite patoUe] 
resultants of these forces consequently constitute a couple, 
and the moment of this couple must be equal to the 
moment of the couple tending to bend the beam at this 
section, or to what is called the bending moment; now 
the bending Tnoment in this simple case is dne to the up- 
ward vertical reaction Pj at N and the equal downwtud 
force Tntii which the frame A^ bears on the tongue T,; 
for it is clear that, neglecting the weight of the frame, 
if a wd^t TT on frame Aj is borne by two forces P and P, 
at 'Ae two piers, the tongue next K must elso bear a 
vertical force Pj and the tongue next Q a vertical force P. 
The stresses borne by the india-mbber pieces are exactly 
the same as if the frame Aj were firmly held, and a 
vertical force Pj applied to pull up the tight hand part of 
the beam, while the tongue Tj acted as a hinge; the 
iMinent tmtog to turn the right hand part round in a 
left-handed di^on would be Pj (L - Wj). This moment 
18 resisted by the elastidiy of the india-rubber, which must 
an equal and oppodte moment round the same point 
< 1 . 'a. tte sectional areas of the pieces of rubber, 
and pj, yj, ^thm distances from the axis where fte section 
v" ?®“P«88ed, and the inten- 

^ “ strained, the moinent dne to 

the back 

to to ^P.rt to w to . rigktlied dtaW 

iff 

..d to «n»„t rf tte 
. . . . Pi(L-*)toa3«/*. 


From this equation when the ^ load is given we 
determine a, and hence the intensity of the stress p 
any distance y from the axis. If this intensity is less than 
the safe stress for the material, the beam is, at the section 
considered, strong enough to bear the load to far as the 
horizontal extenSngand compressing forces arc concerned. 

Thus if the dimensions of the beam be those given ahove 
and it bo snpported so that may be 6 feet and the 
distance Xi 2 feet 3 inches, the distance y of the outeimod - 
jnece of rubber from the unstrained axis 8 inches, the 
weight 50 0), and the section of the rubber in cadi rev 
2 iwftbea (two cylinders side by side, each with a section 
of 1 inch) we shall have as the numerical values in 
the above equation, neglecting the weight of the frame 
itsdf (P, being nearly « 187 x 46 in. «= a (4 x 8* 

H- 4 X 4^) from which a s> 2*64; then the force supported 
by each inch of either of the rows of rubber atd^ will 
be|)»8 X 2‘64s21‘12 lb; the stress on each of the inner 
rows will be half this amount; the same equations give the 
load which (so far os that particular section is concerned) 
can safely bo placed on the frame Aj consistently with a 
given stress per square inch on the rubber. The strength 
required in the tongue is still more easily found, the 
stress tending to shear it off is Pj, and it must have a snifi- - 
dent cross section to bear that shearing stress. Similar 
reasoning would allow us to calculate the strength of onr 
beam at dthcr of the two other sections where the indis- 
rubber pieces and tongues are placed. The general relation 
between the external and internal forces in any beam is 
similar to that illustrated by the model ; at any section the 
moment due to the elastic forces must balance the moment 
due to the external forces tending to bend the beam at 
that section. The' problem, therefore, of deternuning the 
strength of a beam at any section resolves itself, so far as 
the horizontal forces are concerned, into finding expres- 
sions for these two moments and equating thorn. The 
equation thus stated w^ give the maximum horizontal stress 
throw-n on the material of a given girder by a given load, 
or it will give the maximum load on n given girder conristent 
with a safe stress on the material, or if, as is generally fim 
case in bridges, the load and maximum safe stress on the 
material aro given, the equation will allow us to fix the 
dimensions required for the cross section of the beam so 
far as tire horizontal forces aro concerned. The provision 
to be made for resisting the sbcaiing stress for which the' 
tongues are required in the model will be explained in § 12> 
£i any solid beam the stresses do not divide themsdvM 
into'borizontal and vertical components. This division is 
made by the engineer to simplify his calculations. In the 
beam the actual stress at any point will be the resultant of 
the horizontal stress (borne by the india-rubber in ths. 
modd) and the vertical 
stress (borne by the 
tongue in the model). 

The diagram, fig. 12, 
shows the d^ection of 

the resultant stress at each point of a beaxn of lectangolar 
cross section. The curves are the lines of principri 
stress. 

Sending jMoment and foment of Elostio SofC^f^ 
Moment of &resa— The bending moment for a given sccti® 
e *1 beam under a given distribution and magnitew 
of load is the sum of the moments, taken relatively to the 
section, of all the external forces acting on one of the two 
segments mto which the section divides the beam. It ® ® 
matter of indifference which segment is considered, hut Ihe 
moment on one segment will be positive and that on tw 
othCT negative. Let « be the distance of the section from the 
* 1 .®*!*^ abutment Q of any beam of span L (fig. 1 3). 
oe tne load borne by abutment Q, and P, the load borne hy 
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abutment N. I^et the load on the beam, including the 
\rmghtof the beam, be dindedinto any number of equal or 
t maq iiftl parts. Let those loads which lie to the left of the 



Fig. 13. 

eection be called Wj, Wg, &c., and let the distances of their 
centres of gravity from the section be called Ij, Ig. Let 
those loads which are to the tight of the section be called 
Vj «s, and let their distances from the section be called 
*'v ^8 bending moment at the section be 

called IVI, then by the above definition 

1 . M‘=‘Px-Swl=Sttr-Pi(L-x). 

This bending moment is resisted at the section the 
elastic forces in the beam called into play "by compression 
at the top and estension at the bottom, or, in othn 
words, called into action by the stresses on the mateiiaL 
Limiting our consideration to those cross sections which 
have a vertical axis of symmetry, and to those materials 
whi<dL Imve a constant modulus of elasticity for tension and 
compre^on, it is easy to find a general expression for 
the moment of the elastic forces, which will hereafter be 
designated by the letter fi. _ Let the horizontal axis ZZ^ 
(fig: 14) be a line along which themateiialis onstrained, — 



all the portions above this line being compressed, and all the 
portions bdow this line being extended. Conceive the sec-, 
■tion divided into little dementary snrfaces, the area each 
beii^ equal to the product of the little dementary length 
Ay into the little dementary lengUi Az, the force exerted 
hy the elastidty of this dement will be proportional to its 
area AyAz and to its distance y ficom the nrin ZZj, for the 
longitudinal extension or compression is directly propor- 
tional to this distance ; then calling a, as before, the rate at 
which the stress increases with the inc» »aa^» of y, or in 
other words the intensity of the stress at the unit Hiafart n e 
from ZZi, we diall have for the force exerted by 
dement the ezpresdon ay&j/M. Now, as the section is 


not moved as a whole along the beam in dther direction, 
we must have 2ayAyA»=0, that is to say, the sum of 
the positive must be equal to the sum of the negative 
forces. Let the constant quantity aAyAz; be conceived 
as the weight w of a thin plate of the area AyAz;, the 
moment of this wdght xdativdy to the axis will be toy, but 
as we have the snm of the moments lS«y=2ayAyAz;=0, 
the axis ZZ^ round which these moments are taken must 
pass throngn the centre of gravity of the section. This 
axis is called the neufral axis of the beam (vide §18). The 
expression for the force exerted by each dement being 
OffAyAx, the moment of this force, or, in other words, for 
the moment due to. the stress, is given by the expression 
ay^AyAz ; then for the moment /x of all the forces round 
55^ we have — 

2. .... /it=a2y^AyAzE=aI, 


where I is the moment of inertia of the surface of the cross 
section. This expression ft is Bankine’s moment of resist- 
ance to flexure; it may also be called the moment of the 
dastic forces, or, as suggested by Professor Kennedy, the 
moment of stress. 

The greatest intensity of stress occnis at the greatest 
distance from ZZj, or at the distance if the depth of 
the beam be called d, and the axis ZZj ro equidistant £rom 
top and bottom. In this case we bave — 



ora= 



hence we may write for sections with two axes of symmetry, 
and for materials having equal strengths and constant 
moduli of dastidty luder tension and compression — 

3. fi=2^ . 

Now, the general condition of eqnOibiium between the 
external forces and the elastic forces at the section is simply 
hence when the beam does not break we have also — 



'Whenever the amount and distribution of load on a given 
girder is known the bending moment 31 is to be calcidated 
from equation 1, and then equation 4 allows ns to calculate 
p, ; or if we know the value of /, the ultimate strength of 
the material to resist tension and compression, this equa- 
tion enables us to find what moment 31^ is required to break 
the beam at that section, and therefore what load distii- 
bnted in a given way the beam can bear ; thns we have — 


5. 


M, 


d ■ 


2/1 

In a beam of uniform strength the vahie of will at 


every section be equal to the value of M^, the moment due 
to oytomal forces at that section. 

When the material is not equally strong to resist tension 
and compression, let /t and be the two strengths (pet 
nnif. of cross sectiou), but let the modulus of ela^city be 
assumed constant as before. Then, as above, the nnstrained 
ta nif irill be the axis passing through the centre of gravity 
of the section, and the intensity of stress at any distance y 
above or below that axis will be ay ; let y. be the distance 
of tile uppermost element of the cross section from the 
horizontd axis, and let y, be the distance of the lowermost 
elmnent. Then the greatest stress will occur at the top if 
y. be greater than hut at the bottom if y, be greater 
than y,} since, however, the material is not equally strong 
to resist tension and compression, it does not follow that it 
will give way where the stress is greatest, and the beams 

will yield first at that edge where the ratio ^ is greatest. 
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a beam of tHs bind ascertain 
d 


•We must, therefore, on 
whether & or f is the greater, andreplace 5 in equations 

^ nnd 4 hr the^^ue of y in the larger of the two ^les- 
® ^ ^^^gSected y and/in this manner, we have- 


sions. 


Ml* • 


S 15. Modulus of Rtipiure.—^ the abovehypotheasrf a 
constant modulus of elasticity in a given matenalundMlmtli 
descriptions of stress, and under stresses of all magmtudM, 
were accurate, we should require no fresh e^^mts to 


WISns ttwuaufcvi w _ - 1 -j _ 

determine the values of/, and/,; these would ho already 
known from direct ejqjeriments on tension or compression- 
For l»th wrought and cast iron beams of the m a ximm n 
such as will be described hereafter, eCTcnment 
gives re^ts dosely in accordance with strengths calculated 
by equation 6 ; and for wrought iron beams the hypothecs 
appears to be approximately true when testedby ecqienment 
with any form of beam. But it is usual, in calcnlatang the 
strengths of beams or bats of mmple rectangukr or circular 
cross section, to assume that y is equal to and to employ 
equation 5 instead of equation 6 . The imperfection of the 
theory is then to some extent corrected by determining/ 
from direct experiments on solid rectangulaT bars. The 
value of Mj, I, and d being known, /is calculated ^m 
equation 5 , and the number thus determined has received 
the name of modulus of rupture. 

Table VI > I . — Modulus of Buptiirs=f{Satikine). 
Kane of MatetiaL Um. per a^. Inch. 

lyion^t Iron Plate Beams. 42,000 

Cast-inn Solid Bats 03.000 to 43,000 

PogGista Steel (Kirkddy) 110,000 co 191,000 

RdPine 7100 to 9540 

Lareh 5000 to 10,000 

Oak (Brithh and Bnssian} 10,000 to 13,600 

Indian Tcih 14,?70 

Sandstone 1100 to T ~ 


D Gr E S , [““JS. 

deduce the following values for Ae bending moments in 
I jpama subject to various simple distributions of load 
Case 1. ^t a ain gla load W be placed at the centre of a 
beam * let Mg be the moment at any section taken at 
distance a from the nearest pier; let M. be the moment 
at the centre of the span, we have — 

1 M» “ J'W®, 

2 . Mg^iWl. 

M. is the moment at any section of the beam. 

2. Let a single load W be placed at the distance 
from the nearest pier ; let be the moment at the sec- 
tion where the load is applied — 

3. 

Mx is the greatest moment which the load at that place 
pro'duces at any part of the beam, and increases as the load 
rolls from the end to the centre in proportion to the product 
of the parts into which the load divides tiie 

beanu 

Case 3. Let the load be uniformly distributed along 
the beam so that each unit of length hears an equal load 


Experiments on the modulus of mpture have generally 
been made by hanging weights at the centre of a rect- 
angular bar, supported at both ends, and increasing the 
weights till the bar breaks. Then let 5 and d and I be 
the breadth, depth, and length of the bar in inches, and W 
the breaking wdght M is a maximum at the centre, and, 
neglecting the weight of the bar, is equal to ; substitut- 

ing the ^ue of 1 for arectan^e in equation 3, we get 

and equating M and /x we have— 

1 

or, if the span is m^ured in feet and called L„ while 5 
and d are measured in inches, we have — 

j ,oWL, 


when the unit of length adopted is the foo^ the 

quantity to is called the load per foot run. Let M, and 
M, he as before the moments at the centre of span, and at 
any distance x from the nearest pier, we have — 

4. . : . . . = 

5. 

'When a uniform pasting load, andi as is approrimatefy 
represented by a train of locomotives, of length at least 
equal to the span of the bridge, comes on to a bridge at 
one end and passes over to the other, gradnally covering 
the whole span, the bending moment reaches a maxii^ 
for all sections when the bridge is wholly covered. The 
bending moment at any section for a combination of loads 
is the sum of the moments at that section due to ea^ low 
taken s^rattiy. ’When xomxf different ffistributions m 
load have to be provided for engineers are in the habit of 
representing the bending moment for each load by a hre, 
the ordmates of which are the bending moments at the 
sections, and tiie ahstisste the distances of the sereral sec- 
tions ftom one point of support The lines having wen 
drawn for the several loa&, it is easy by snpei^ibo® 
to find the bending moment due to the comhinabo^ 
and thus to pick out for each section of the girder the 
mavimiiiw bending moment which any combination gives. 
Kgs. 15, 16«, 155, and 16c show diagrams giving the curve 
of bending moments for some simple distributions. 

Fig. 15 shows the line of bending moments when a ^ 


2 . 


:18 


ll(p 


Hence the modulus of rupture is stated by HanMna to be 
** eighteen times the load requited to break a bar of 1 inch 
square, supported at two ptints 1 foot apart, and loaded in 
tho points of support.” 

The use of a mttiulns of rupture determined by experi- 
mwt ou a special of beam is not based on any sW 
fneto^ pnnciple. The employment of this modulus is au 
«mrtsrfcct UMMus of correcting a defective theory. A dif- 

of difierent sizes or 
cross Ecctions are tested. Even the same harhroSin 


^ffercat ways will rive a 

umnmtimso/Load.^Trom equation 1 ,§U itfai^to 



Kg. 15. 


Iwd of 10 tons hangs at the centre of a span of 60 fe^ 
The vertical ordinates measured on the vertical scale ]pv 
the bending moments at each section. Kg. 15o shows 0 
curve of bending moments for a uniformly distributed Joau 
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of 1 ton per foot ran on a span of 50 feet. The upper 
carve in fig; -155 shoivs the carve of bending moments 



when the loads of case 1 and 2 both occur at once. This 
curve is obtained by adding the ordinates in case 1 to 
tbosff in 2. Fig. 15c shows the four separate lines of 



Fig. 1S&. 

bending moment for four separate weights, and tiie broken 
upper line is the line of bending moments for the case 
when the four loads all rest at once on the beam; it is got 
by simply adding at each point of the q)an the four 
ordinates dne to Ae four loads considered separately. The 
curve in fig. Ida and the curve ABCD iu fig; 15c are para- 
bolas. 

The bending moment at any section is reckoned as pott- 
tive when the external forces on the beam tend to tom the 
right hand side of the beanf in a left-handed direction (or in 
the direction opposite to that followed by the hands of a 
watch), in other words, when the bending moment tends 
to bend the beam downwards between the supports. We 
shall hereafter see that in beams with more than two sup- 
ports the bending moment is at places negative, tending 
to bend the beam up; the curve of bending moments is 


drawn below the datum line where the moments are nega- 
tive. Fig. 25a gives an example of a carve of bending 
moments of this class. 



Fig. 15e. 


§ 17. Moment of Elastic Forces . — On the hypothesis 
above stated, viz., -Aat for any one material the modulus 
of elastidfy may be taken as constant for all stresses, and 
assuming that our investigation is to be confined to those 
cases in which the cross section of the beam has a vertical 
axis of symmetry, and in which the centre of gravity lies at 
a pmnt equidistant from the top and bottom of the beam, 
the generd equation — 

|a=al=»2^, 

(3, § 14), allows dmple eiqiressions of the value of /t to hy 
obtained for all practical cases by substituting for the ratio 
SI 

-T its value in terms of the dimensions of the cross section. 

a 

Thus, for a rectangle of the depth d and breadth 5, 
d ^12d 6*6’ 

where S is the area of the cross section. The following 
are the values for the commonest forms of cross sections. 


TiBiK IX . — Values of far various Cross Sections. 


Foim of CMss Section. 


iln Terms of linear Ui Terms of the Area fit 
Dtamalons of the f the Cross Section CS) snd the 
Cro*s Section. | Depth. 


Square, side i 

Bectangle, hieadth b 
depthd 

Circle^ radius r 

Hollow cinde^ exter- 
jud radius r, in- 
temalri 


^•1 


Hollow rectangle, in- 
ternal depth di, 
Iweadth 


21 

a 


V 

6 

6 

4 

4r 


U 


6 

6 

Sd 

8 

Sd 

-^whenr, differs lit- 
tle finm r. 

-^wlien moment ofj 

webis neg^ected,8nd| 
S is taken as area ofj 
cross section of flan- 
ges only, and A 
difleis litfle from £ 
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SubstitTitingtlio modulus of rapffure/ (lible VliL), for 
p, in ^nation 3, § 14, ■we can from the aboTe ■mues 

of ^ calculate the ultimate strength of any given cross 

section to resist any gi'ven bending moment Thus, if we 
wish to know what breadth we must give a bar of wrought 
iron 3 inches deep, supported at points 3 feet apart, so 
that it may break with 2000 ft at ^ centre, we &d the 
TTia'riTOTim bending moment from equation 2, § 16;. and 
we find the value of fi from equation 3, § 14, by the hdp 
of table ISa Then equating M and /a, we have — 

1 JWL 

ftomwbeh ‘286 . 


'4x9x42000 

Since the strength of the beam is directly proportional to 

the values of -j, table IX. shows us how to dispose of the 

matenal in the cross section so as to obtain the maTimTiTn 
strength. Ifte expression for a rectan^e shows that the 
strength is proportional to the breadth of a beam, but to the 
square of its depth ; and therefore, as appears in the second 
column, for the same quantity of material the strength of a 
rectan^ar beam increases simply as the dept^ so that a 
deep narrow beam is preferable to a square or to abroad 
flat one. The circular cross section is weak compared even 
with the square (the ratio for the same quantity of material 
is *846 to 1). The hollow tube is stronger than the thin 
rectangolar plate of the same depth and muss aecUon, hnt 
dearly the material is much best applied when wholly used in 
the form of two thin flat plates, separated from one another 
by a web of the maximum depth d which can be practically 
allowed. Thus the hdlow rectangle is the form praferrod 
for largo girders, the material intended to resist the bending 
inoment being placed in the top and bottom members 
the girder, and kept apart by vertical webs, which add 
somewhat to the moment p, hut which are chiefly employed 
to resist sheaimg stress, as -will be presently diowm 
The I section, fig. 16, is that employed for small giidera • 
the moment of ita 
elastic forces is 
exactly the same as 
that of a hollow 
rectangle, having the 
same values for 6, <1^ 
and dj, and having 
a value for b. equal 
to 2bj in fig. 16 It 
is usual to neglect 
the strength to resist 
bonding moment 
given by the -vertical 
web, and to design 
the girder so that 
the top and bottom "■ 
plates arc alone 
Bufiicient lo meet Pja, 

obtain*^ «sisteuc?’lrJS 
to resist tension or compressi^nn*^® f employed 
depth, it must all be nlacurl in ^ ^ Swen 

extreme top and bottom of 

the sections ari of S fJt « JS is 

the stress it will bear “ 

compression), the imiximS tension and 

forces can ^ert isTS 

top and bottom membem^Wt* a ^ ‘he 

2(4/Sx Jd) or -J /Srf- OP • • **** tongue, i.e, 

Skwsi. ihi cA a ■Si 



the elastic forces round the line Tunning through the too 
row of indiarrubher pieces looked upon as a fulcrnm 
then the moment of the bottom row will be as before 
^/iSd, and will be the te/iole momeat of the elastic foicea 
Similarly, by taking the bottom row as the fulcrnm, we‘ see 
that the moment doe to the top tow will be the rntn e, 
This moment calculated in either way is the tsdofs moment 
of &e dastic forces. Ihis latter mode of 
the moment in the simple case of an X or hollow 
angle, enables us to find Ihe value rf the moment of 
dastic forces for those cases in which the 
strength may not he the same for tension and nnmpp^»B C|iun 
Thus, assume that the strength of wrought iron to resist 
tension, or /„ is 26 tons, and its strength to resist com- 
pression, or /„ is 20 ton^ then calling S, the area of the 
bottom member at the section consideidd, and S, the' 
area of the top member, we have for /it the two vdues 
26 S,d and 20 ; whidxever happens to be the smniy 

willrq)reSBntthBav8ilable value of the moment of the 
forces. Consequently we must, in order not to waste 
material, design the beam so that the ratio of the 
in the upper member to that in the lower member didl he 
6 to 4w That this ratio ought to be adopted is evident 
from the fact that the strength of the beam will be limited 
^ timb of the weah^ member. No strnctnre is perfectly 
designed unless it will when overstrained give way simnl- 
taneously in every part The foregoing theory, the sound- 
of which is borne out by experiment^ tacitly assumes 
toat, although the strength differs, the modulus of elnsticily 
IS constant for tension and compression. For example, if 
toe flanges are made with sections bearing to one another 
toe proportion of 4 to 6, the neutral axis (neglecting the 
web) will, assuming E constant, be at. a distance from the 
top or larger flange e^nal to :Jths of the depth; then the 
mtemiy of stress varying directly as the distance from the 
&6upal axis for tiie two flanges be in tiie desired ratio 
of 4 to 6. Thus we see not only that the I, or hollow 
i^^^ngle, has the advantage of being the best form for a 
girdCT, but that it allows us easily to arrange the material 
to the best ad-vantage, even when its strengths to resist 
tensron and compression are diaaiTnilftp , Yalues of the 
moduw of rupture given above ore- .therefore not to he ' 
apphed to tbm design of beam, but the values of/, and/, 
ate to be taken from Tables I. and II In toe case of ' 
^t-uon the member under tension is made with tix 
mes the cross section of the member under cbmpres- 
being toe same os that for making the ratio ■ 
toe upper and lower members of toe ■wron^t iron beam 
to 4. when a cast-iron beam is thus designed, the 
nmment wMch any section can exert will for a given depth 

lower flange. Pro- 
fessor Hodgkinson veri- 
fied this theoiy experi> 
mentally, and found 
toat the ultimate value 
of the moment due to 
elastic forces caressed 
in lbs and inches for 
8 thus designed 
^ - 16500 sa. 

The vdue of toe con- 
stant agrees ' dosdy 
with the tensilestrength 
of cast-iron. The ex- 
^iwents by Professor 
JiodgkinBon are toere- 

fore consistent with the 

a^mption, that al- ’Pis- 17. ' 

str^gth of cast-iron is very different in resist, 
e on and compression, neverthdess the modulus of 
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elasticily is equal under the two kinds of stress. I^g. 17 
shows the cross section usually adopted for cast-iron girders. 

§ 18. Neutral Ams . — The line ZZ^, fig. 14, p^endicnlar 
to the plane in which a beam is bent, and passin'g through 
the centre 'of gravity of any given cross section, is called 
the neutral axis of the beam at that point. The surface 
containiug all the neutral axes is the neutral surface. Prac- 
tical engineers sometimes apply the term neutral axis to 
the longitudinal line showing the neutral surface on a side 
elevation, but in this artid^ as in Bankine’s works, the 
words will be used as defined abov& 

IVhen the assumption is made that the modulus of 
elasticily is the same for auy given material whether under 
tension or compression, notwithstanding any difference in 
the ultimate strength to resist tension or compression, then 
it follows, as has been shown, that the nenl^ surface of 
a bent beam will separate it into two parts, one of which is 
compressed while the other is extended. The neutral aids 
in any cross section then contains the only part of the 
material which is neither extended nor compressed. 

If, however, the average value of E for stresses varying 
between zero and the maximum intensity of compression 
to whidi the beam is subjected be different from the average 
value between zero and the maTimnin intensity of tension, 
then the neutral nvis as above defined will not be the nn- 
strained axis • the neutral aTis is determined as soon as 
the cross section of the beam is known, being independent 
of the material used; the unstrained axis may differ in 
beams of the same cross section but made of different rria- 
terials ; for if the average of E be greater say for compres- 
sion tlmn for tension, this will raise the unstrained axis 
above the neutral axis. It is not improbable that the 
position of the unstrained axis may vary in the same beam 
with loads similarly distributed, but of Afferent magnitude, 
and also with different distributions of load. Until ex- 
periments shall have accurately determined the relation of 
E to the intensity of stress W'e have no means of deter- 
mining accurately the position of the unstrained axis. Even 
when E is constant the neutral axis, as above defined, will 
not always in practice correspond with the unstrained axis ; 
for instance, in a beam which was not only bent across, but 
also compressed endways, the unstrained surface would no 
longer contain the neutrd axis as above defined. The un- 
strained snr&ce mi^t be near one edge of the beam, or, 
indeed, if the general compression were large and the bend- 
ing-small, the whole beam might be under compression, so 
that no part was unstrained. By restricting the use of the 
words neutral axis to the above definition, and using the 
words unstrained axis, or unstrained snrfiice, for the second 
idea all ambiguity be avoided. 

The actual position of the unstrained axis in any beam 
of any material subject to a bending moment depends on 
the relative values of the modulus of elasticity for the 
material under all stresses positive and negative great and 
small ; but as the simple hypothesis of a constant modulus 
is borne out by experiment in the most important materials, 
it is xmnecessaiy to pursue this subject fisher. 

§ 19. Shearing Stress . — ^The theory hitherto given shows 
the relation between longitudinal stresses (sn(£ as are re- 
sisted by the india-rubber in the model) and the load on 
thegjrder; but in designing a girder we have also to provide 
for the shearing stress or transverse force tending at each 
ima^naiy cross section to make the more heavily loaded 
of the two parts into which it divides the bridge slide down 
past the other. This shearing stress was resisted by the 
tonnes of the model The total shearing stress at any 
section is the sum of all the vertical forces acting on the 
beam on one side of the section. The shearing stress at 
any section will be called positive if the sum of the external 
forces on the right hand part of the beam tends to lift that 
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portion up. Diagrams may be conveniently used to show 
shearing stresses, and, as in the case of ben^ng moments, 
the shearing stress at any section due to two or more loads 
is simply the algebraic sum of the shearing stresses due to 
eadi load. 

Example 1. Load TV at centre between supports (fig. 
18); weight of beam neglected. The shearing stress is 



E1g:18. 

equal to all along the beam, being the reaction at one 
Xiier ; the stress is positive to the right of the load, ne^ 
tive to the left 

Example 2. Uniformly distributed load w per foot run 
(fig. 18a). The shearing stress is |wL at the points of 


solans 



Fig. 18a. 


support and zero at the centre of the span ; at any section 
distant c ficom the centre of the beam it is vk. 

TC-ramplA 3. h. single load rolling from right to left of a 
beam of span L (fig. 186). When the load is at the distance 
X frx>m the right hand support the shearing stress to the right 

of the load is and tb the left it is - The 

mn-riniTini stress for each section occurs when the load 
reaches that section ; it is positive for the right half, and 
negative for the left half of the beam. 

Example 4. Uniform advancing load of te per unit of length 
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bridges 



(fig. 18c). Wlien the load covers a length » measur^ from 
the right hand pier, the bearing stress at all points bqrond 

X towards the left » “ “ greater than 



lig. m 


the above expression gives the maxunnm stress which can 
occur on that section with any distribution of the ^ven 
uniform load. Thus tiie maximum shearing stress at the 
left end occurs when the whole bridge is loaded, and is 
the maximum stress at the centre occurs when the 
bridge is half loaded, and is equal to — The maxi- 
muni shearing stresses on the other half of the beam occur 
when the load comes on from the left side, and covers more 
than half of the beamj these stresses are equal in amount 
to fte stresses in the left half, but ate positive in sign. 

The scales in figures 18, ISa, correspond to the shearing 
atrrases in examples 1 and 2 for a span of 60 feet and 
loate of 10 tons and 1 ton per foot run respectir'ely. The 
scale in fig. 186 cozzesponds to the shearing stresses in ex- 

/ ISw per Oot run 


■€3e3 



c>S. iOft 

which tho ndTaiidnc iMd shearing e 

duce at each secrion. As a tiain 

the same shearing stius^ as*Si ® 

from the opposite end the ** on to the hi 

loaded. The maximum 

load of this kind changes I»“ 

•iwn, .as appears by diai^ 18& 


In X girders with solid vertical webs the shearing stress k 
practically aU borne by the web unasmsted by the top or 
bottom members, it being clear that these would fold down 
at the aides under a small firaction of the total stress. 
Sufficient material is therefore employed in the web or 
upright plates to reduce the intensify of the stress to the 
.desired amount. The shearing stress may, however, when 
the web is a thin iron plate, cause failure by crumpling the 
web, or causing it to buckle, instead of by shearing it across. 
This tendency is prevented by stiffening the web with rnig la 
or T irons rivetted to the sides. Mathematical analysn 
has not yet been very successfully applied to the detarmin fl. 
tion of &e amount of stiffening required; e2q>erieuce has. 
given a sufficient number of examples to guide tbe practical 
designer. In cast-iron girdmu the web is generally much' in 
excess of the strength required to resist tmearing. 

I 20. Factor of Safeiff.'—Ia designing a girder the load 
whiclf it will have to carry is multiplied by a number pnl ] ^ ^ 
the ffictor of safety, varying from 3 to 6, and the ^rdet is 
so designed that it shall not yield at any point with leas 
than the load thus multiplied. If, for instance^ the girder 
is practically to cany 1 ton per foot run, it is designed so 
that at no place shall it break or yield injwiously with less 
than say 5 tons per foot run. The multiplier is called the 
fador o/ safe^. The factor of safety is required to allow 
for imperfections in the material as compared with pirjlrad 
specimens, for the wear and tear by whi(^ the etrength of a 
structure is gradually reduced, for unforeseen loads, for jars 
and vibmtions, for imperfection of theory, and for the sake 
of obtaining stiSness. This last property might be tbe 
Butgectof calculation, and in some cases must be scpaiat^^ 
mmmined. The particular factor employed depends on the 
judgment of the engineer. A larger factor of safe^is 
required for a passing or moving load than for a permanent 
loa^ there being a greater uncertainty as to the stress 
which may be caused by vibrations or impulses due to what 
is sometimes called a live load. Moreover, the mere pro* 
aeuM of a large permanent load tends by its inertia to 
diminish the dangerous effect of the impulses or stresses 
due to the passing load, so that the factor of safety should 

be chosen with reference to the ratio — , 

, max. permanent load 

bring larger as this ratio increases. Bankine recommends 

that tire factor of safety should for the moving load he 

double that employed for the pernmneut load. Somerimes 

the factor is more conveniently employed as a divisor to 

deduce the safe stress /j from the ultimate strength/ of the 

mater^ rather thau as a multiplier for the load. Thus the 

same number of square indies will be obtained in the tension 

member of a wron^tiron ^rderto bear 1 ton per footrun, 

whether we use in the calculations £5 tons as the value of 

St the ultimate strength of the material,' and a load w of 5 

tons per foot run, or if we use 6 tons as/j, the safe str^ on 

the material, and a load w of 1 ton per foot run ; in short, if 

we cau the factor of safety K, we may in equation 6, § 1^, 

use KM «= or makiug/j *= we may write 



The sme mipark applies, of course, to equation 6, § H. 
•A of Girders and Roadway . — "When two 

fftrciers are employed for each line of way on a railway, 
tne weight of the iron girders per foot run trill, trith 
me usuri proportions, probably lie between O'OOlTb 
0'0026L tons, L being the span in fed. 
it loflows from the theory given above, that for similw 
earns the quantify of material in the whole girder triU 
square of the length, and, the^ 
ore, the quantify pet foot run will be proportional’to the 
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simple length. The constants given above ate ‘derive! 
from practice. The weight of g^rdeis for a common road, 
if placed from 7 to 8 feet apart, will be nearly the same as 
for railway girders of thesamespan. Tie weight of a cast- 
fton rdlway ^rder (two girders per way) be about 
O'OOSL tons per foot rnn. The wmght of the roadway in 
a railway bridge will probably be from 0*14 to 0*22 tons 
per girder, or double this for each line. For a tnrnpike 
road with metalling the weight will much exceed this, and 
should in each case be computed. 

§ 22. Design of a Girder. — (1.) From the span and load to 
be carried the engineer will determine the materiel and | 
form to be empbj^ Cast-iron may in some districts be 
the cheapest material for girders under 30 feet span. 
'Wrought iron X girders are very generally employed for 
spans of from 30 feet to 100 feet; beyond that span 
lattice or framed girders are more nsei^y employed. For 
extreme spans exceeding, say, 300 feet, a hoUow rectangle 
or tubular bridge may 1 m used, carrying the road on its top 
or inside the tube. The depth of the cross section is 
limited by the consideration ^e web must be suffi- 
ciently st^ not to buckle; but for this consideration the 
deeper a girder could be made the better. In practice | 
the depth is made from ^th to ^^th of the span. The 
engineer will also determine whether he will keep the 
depth of the girder constant thron^out or diminish the , 
depth at the ends. It is impossible to graduate the | 
material so as to ^ve absolutely uniform strength at aU 
sections, but by duninishing the depth towards the ends, 
some material may be sav^ without attenuating the top , 
and bottom members to such au extent as to be incon- 
venient. When the general character of the design has 
thus been settied, the engineer will compute the probable 
weight of the ghdets a^ roadway or total permanent 
load ;' he will next determine the passing load for which 
he intends to provide. 

(2.) The value of Jll, the bending moment, must next be 
computed for a snffitient number of cross sections of the 
beam, aud for various distributions of load. For a small cast- 
iron girder of uniform cross section a single value of M will 
be sufficient, computed for the section at the centre when 
the girder is wholly covered with the greatest uniform load 
aud also supports the greatest single load at the centre of 
the span, tl^ea, as in larger girden, the design is intended 
to give a strncture of approximately equal strength through- 
out, the maximum valne of hi should be found for eight or 
ten sections ; this maximum value will be that obtained 
when the bridge is wholly loaded with its marimum uni- 
form load and has the maximum single load resting just 
' over the section in question. 

(3.) The maximum shearing stress must next be calculated 
for eadi of the above sections. The designer will bear in 
mind that the majdmnm stress occurs at the points of 
support, and that at the centre it is greatest when the 
bri(^e is half covered with the passing load. 

(4,) The engineer can now compute the number of square 
inches S,aad S, required at each section in the upper and 
lower members consistently with the factor of sidety^ he 
(diooses to employ ; this he obtains from the eipresaions — 


1 , 





M 


It is here assumed that the best and strongest form of 
girder is employed, but if a mere square or circular beam 
is to be used, the cross section will be obtained ly equating 
the values of hi and p, using a safe modulus of rupture 
(5.) The web trill next be designed hy giving it such a 
thickness as will, with the depth already &ed, supply the 


number of square inches required to reduce the stress per 
square inch to the safe or proof shearing stress, say 4 or 5 
tons on wronght iron. When the web is a thin wrought 
iron plate it must be stiffened with JL or angle irons. In 
a cast-iron girder the web must have at least the number 
of square inches required l^ the shearing stress, but the 
exigencies of the foundry generally require a 
resulting in a great excess of strength in this part of the 
beam, except in beams which are tapered toward the ends, 
as in fig. 19. With these beams cate most be taken *h«t 



Fig. 19. 


the taper is not carried to excess so as to leave insnfficient 
metal to resist the shearing stress at M and N. 

§ 23. Praetieal Details . — The designer must be prac- 
tically acquainted with the forms in which his materials 
can be best procnred. He mnst know the sizes in which 
iron or sted plates can be produced, and the forms 
best adapted for castings. Thns, in cast-iron beams the 
thickness of the web is at the bottom made equal to the 
thii^ess of the lower flange, and at the top to the thickness 
of the upper flange, in order to avoid permanent internal 
strains, which wodd result from unequal rates of cooling 
after being cast, if sudden changes of thickness in the metal 
were allowed. The engineer mnst also be familiar with 
the methods adopted of jdningthe several parts, as with the 
rivetting of wronght iron, the bolting together of large 
castings, the jointing of wood-work. He should also be 
acquainted with the various methods in which roadways are 
constructed and supported on existing bridges, and the 
manner in which the girders ace braced one to another, so 
as to prevent vibration and lateral deflection due to the 
pressure of the wind. The examples of bridges described 
hereafter will give some information on these points. In 
long girders provision must be made by^ rollers, sliding 
plates, or suspension links for the expansion and contrao- 
tion due to changes of temperature The range in Great 
Britain may be taken as abont 45° CL If the ends of the 
^tder could be firmly secured at a constant distance apart 
this change of temperature would produce a stress of about 
6 tons per square inch in wronght iron, and 3 tons per 
square inch in cust-iroiL The result in practice would be 
that any attempted fastening of stone or iron work would 
be tom loose. 

^ 24. D^edion . — ^When a bridge has been erected its 
deflection at the centre under a known passing load is 
generally observed with the object of ascertaining whether 
the work has been properly ^ne, for it is assumed that 
any defective material ta bad jointing would increase the 
deflection beyond that cMlculated on the assumption of 
sound Tfifttgrinl and perfect workmanship. Sometimes the 
practical test applied is a rough one, a certain fractioa of 
an inch being allowed per foot of span as a safe deflection. 
If an inspector of bridges, having authority, chooses to 
limit the deflection to a constant fraction of ^e span, the 
ratio of the depth to the span mnst be made sufficiently 
great to give the desired stress and maintained constant 
for all spans ; equation 5 bdow shows that when is 
kept constant and cZ is a given fraction of L, the deflectiou 
V vrill be proportional to &e span. For the proof or maxi- 
mum possible load, Bankine gives as the result of practice a 
value for the deflection of from n^L to ; but one 
foot deflection in a span of 200 feet would certainly be exeee- 
‘ 17.-38 
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sive. A depth equal to or greater than -Ath of the s^n 
attain to^va sufficient etiflfness, and the usual meAod 
is to assumf the dqrth and then 
experimeut gives a deflection agrei^g wrth ^t found by 
S^tion. The calculation is made by fin^g the radius 
of curvature of the beam at a series of seefaoM, and toen 
detemfafag the curve assumed by the whole l»am eitoM 
by integration or by an approximate graphic methoA 
^Vhen the curve is I^wn the deflection or veisM sme is 
found either from the equations of the curve, or by actau 
measurement on the diagram to bo presently dfflcnbed. 
Let B be the radius of curvature of the neu^ surraiM of a 
at a given section, under a load piodneing a marimnm 
stress Pi at the enter elements of the section at a distance 
y. from the neutral surface. Consider a short length x of 
the besm fig. 20. Before deflection the length of the 


Fig. 20. 


outer dement is eqmd to x, but after deflection (if we con- 
nder the upper member) the length of the outer dement 
^ be shortened to x^ while the length of the dement in 
the neutral surface remains equal to x. "By 

triangles wehave# : *i=R ; B or but *-»i 

is the e^nt to which the most compressed element is 
shortened, and by the definition of the modulus of dastidty 

we have ~ ^ hence 


venient, is obtained by remembering that M, «= 2^ , 

2. . . . T> El 

..... 

K ft ? “'^^equal 1to/“thT2oS* Pi- 

the material, equation 1 or 2 ^ ® 

Rubtis of coiTBttue. pvea tae inimTTvmn safe 


We will first consider tiie ^edal case in wMch the 
beam under consideration is of e^l d^idt oRdmiform 
straigOi at all cross sectim^ and whic^'we call a 
TiAftm of dass 1 ; these conditions con only be fulfilled by 
any one beam for a given constant distribution of load; 
tile beam of anifoxm strengtii for a load at the.centr^ for 
fnBtftncH, will clearly not be the beam of uniform streagth 
for a n^oimly di^bnted load. In beams of class 1 
for a given load, both ft and ft are constant, and -there- 
fore B, by equation 1, will also be constant throughout 
tile whole length of the beam, or, in other words, the 
beam bend into a circular arc. The approximate 
expresmon for the veised sine of an arc having a chord L 
and ladins B will therefore give the deflection, and we 
have 

® * " 8B» 

and employing for B the value given by equation 1, we 
hare 

4. u “ ^ 

SEft 

and if ft=<|d, we have 

' 

If for ft we anhstitute /j, the maximam safe stress lot 
the given materials, equation 4 or 5 will give the maxi* 
mnm safe deflection, whidi may be called t\; we observe^ 
then, that the safe deflection for a beam of this dass will 
be proportional to the square of the span, and inversdy 
proportional to the depth of the beam. 

Li beams of dass 1, the deflections whidi different loads 
produce will be simply pn^ortional'to the values of ft pro- 
duced by those loadls ; thm, for a given distribution of load, 
the deflection will be simply proportional to the load ; if ws 
change the distribution of the load, keeping the totd lend 
cons^t, the same rule will give the solntion;‘for in- 
stance, since a load uniformly distributed produces only 
half the stress ft which would be produced by the same 
load at the centre of a beam of the same span and cross 
section, we see that tire uniformly distribnted load will 
prodnee only half the deflection that would be produced 
by the same load at tire centre of a beam of the same qian 
' and same section at the centre (both beams belon^ng to 
class 1). It wonld not be correct to say that a load uni- 
formly distributed would produce lialf the deflection pro- 
dneed by the same load at the centre of the same heam, 
because the same beam cannot be uniformly strong throu^- 
ont its length for two different distributions of load. 

We may compare tiie deflections produced by tiie same 
load on Tarzons beams of niTnilnr cross section as foUowB : 
— By 'equation 4, § 14, we see that for a given moment 

M, ft is proportional to j j jnoreover, for equal load^ the 

moment M at any cross section similarly placed will be 
proportional to L j hence we may write 


Li 

PjOC Y 


* W- 


Substitating this expression for pj in equation 6, we have 
R _ li* 


an eqnation which expresses the fact tlmt, for beams dass 

1, the deflection produced by a given total load similarly 
applied will be proportional to the cube of the length, and 
inversely proportional to the breadth and to the cube of 
the depth. (Jn ^ girders the expression breadth must be 
'“~®*®tood as proportional to S, the section of the flange.) , 
Basting from oeams of class 1 to beams in generti, the 
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fondamental difference to be obserred will be that the | 
cnrre assumed by the nential sniface will not be that of a 
circnlar an^ so ^t equation 1 is no longer true. WherCj 
however, the law according to whidi B varies can be stated 
algebraicdlj, integration will give the valne of v. 

Combining equations 2 and 3 for class 1, we have 

*** 

proportional equation can be shown to hold good for beams 
of unif orm cross section and uniform depth, which may be 
called beams of class 2, also for beams of uniform cross 
section and uniform breadth, which may be called beams of 
class 3, hence for the three classes of beams we may write 

.. W 

' 

where » will have different values in the three classes 
and for each distribution of load. 

Similarly it can be proved, that where beams are so 
designed ^t the loads produce the same tnaximnni value 
p, of the stress on the outer elements, we have the deflec- 

tion proportional to — equation 4 being one case of the 

genetd law j 'we may tlberefore write 

*■ '■"'C' 

where is a constant differing for eacih class of beam and 
each distribution of load. 

Table X gives the values of n and n, for the three classes 
of beam, and for two distributions of* load. The valne of 
Pi in the case of a beam of uniform cross section applies 
to the stress at the centre ; the stresses dsewhere in that 
beam will be less. 

Table X — Vidua ofn and n^. 


DeseilpUon of BeauL 


drawn equal to 10 inches ; then if the true radius at 
the centre were 10,000 feet^ this radius, if the curve 




TTnifonn stiengQi and depth.. 
Uhifonn strength and hr^th 
TTnifoiin cross secticm 


'In any actual bridge girder the deflection- should lie 
between the value calculated for the beam of uniform 
strength and that calculated for the beam of uniform cross 
section. 

§ 23. Oraphie MeHhod of finding D^eetim . — Divide the 
span into any convenient number n of equal parts of length I, 
so that at => L ; compute the radii of curvatme IL, B, 

for the several sections. Let. measurements along the 
beam be represented according to any convenient scde^ so 
tiiat cdling Lj and ^ the lengths to be dram on paper, 
we have L = oL, ; now let r-u r. be a series of radii 
K B • 

such thatrjs rj® dra, where 3 is any convenient 

constant chosen of such magnitude as will allow arcs with the 
radiirjjr,, &&, to be drawn with the means at the draughts- 
man’s disposal Draw a curve as shown in flg: 21 with 
arcs of the length Ip If, dbc., and witii the radii rp dec. 
(note, for a length ^ at each end the radius will be 
and the curve must end with a straight lina tangent to the 
last arc), then let v be the measured deflection of this curve 


fig. 21. 

were undistorted, wonld be on paper 1000 indies, but 
mnlfing 3 i= 50 we can draw the curve with a radius of 
20 ini^es. If we now measure the versed sine of an are 
drawn with a length 10 inches and a radius 20 inches, 
we nball approximatdy find it equal to 0*64 inches, hence 

Y _ ^ — - =» 1*64 inches. The vertical distortion of 

oO 

the curve must not be so great tiiat there is any very sensible 
difference between the length of the arc and its chord. TIw 
can be regulated by altering the valne of 3. Ih fig. 21 dis- 
tortion is carried much too far ; this figure is merdy used 
as an illnstration, and is not to be taken as an example. 

§ 26. 'l^en a girder has more than two supports it is 
called a mnimuous girder. The distribution of the stresses 
in a continuous ^rder differs very materially from that in 
a simple ^rder, as will be at once apparent by the inspec- 
tion of fig: 22, which shows the way in whidi a continuous 



we haveY » y, approximatdy. This method distorts the 

curve, so that vertied ordinates of the curve are drawn to 
a sede 3 times greater than that of the horizontd ordi^tes. 
Thus if the horizontd scale be one-tenth of an inch to the 
foo^ a =* 120, and a beam 100 feet in length wonld be 


ng:22. 

girder of twD spans and two simple girders bend when 
employed to carry eqnd weights across eqnd openings. 
The continuous girder when both q>ans are loaded is bent 
upwards at C over the centre pier ; in other words, the 
bending moment at thfa and neighbouring points is negative. 
The diction of the flexure changes at certain sections, as 
at A. and A^, ue., the bending moment is positive on one 
side of these sections, negative on the other side; and at 
the section where the direction of flexure changes the 
bending moment is nU. Again, when only one of two 
simple girders is loaded, the girder over the second qian is 
not bent in either direction, but with continuous girder 
there maybe a negative bending moment produced thron^- 
out the whole unloaded span as shown in fig- 23. Con- 
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tinuous girdera require less material for the same dej^ 
span, aud permaneut load than simple girders j hut tlie 
Terence is hardly worth consideration, except in large 







Ilg. 23. 

spans where the wmght of the stmctnre is great as compared 
with the weight of the passing load. The necessily of al- 
lowing the g^er to expand and contract freely with conges 
of temperature limits the general use of large continuous 
girders to two spana 

Consider a continuous girder having an indefinite num- 
ber of supports equally spaced; let the girder be of 
constant depth, uniformly 
loaded, and so proportioned 
as to beof uniformstrength 
at all sections. The me- 
thod of designing such a 
girder has not yet been 
shown, but it may be ad- 
mitted that the design is ^ ^ C 

possible. Then, as we have ^ 
already seen (§ 24), the 
curvature assumed % the 
girder will everywhere be 
constant, i.e,, Ae curves 
will be circular arcs of 
constant radius. The 
points of reversion of 
flexure A and B (fig. 24) 
must therefore in this case 
be at a Stance from 0 and equal to one quarter of 
i Bod C bisects A A 

At B and Bj there is no moment of flexure. The girder 
might here be cut through, and if the ends B and 
Bi were pinned on to the rest of the girder by nins 
capable of bearing ^ 

the shearing stress, 
nothing would be 
changed in the cur- 
vature of the girder 
nor in the distri- 
bution of stress. 

Quite similarly, we 
may suppose the 
ends B and Bj 
of the portion 
6ACA]^B, to rest 
directly on sup- 
ports or piers in- 
troduced for the 
purpose, the rest of 
the imaginary 
girder being wholly 




ng. 26. 


removed. "VVe shaU then have ffii» 9 K\ ♦i. 


third of the span. The top and bottom members at A and 
Aj might vanish (if only one distribution of load were to be 
carried), for at tlm point there is oi^y a shearing stress and 
no ben ^gg moment. The ^rder is, as it were, made np 
of three girders : BA and A^B^ hang on to AA^, whichis 
supported in the middle; half the weight of AB is borne 
by the pier B ; half the weight of A^B^ is borne by the 
pier Bj ; the rest of the weight between B and Bj is borne 
by the middle pier. Thus let L be the length of one s pin 
in feet, to the load per foot run, F the load borne by earii 
of the end pier^ and F, the load borne hy the centre per, 
then we have — 

1 P=^wL, 

2 F,=|^aiL. 

The carve of bending moments can now be calculated for 
each girder precisely as for a simple girder ; the momeut 
at any section is equal to the sum of the moments of all 
the external forces on one side of the section ; the beam 
betweem A and B will be sulgect to bending moments 
eqnal to those produced by a uniform load on a simple 
girder if the span BA be similarly loaded. Between A 
and Aj the moments will be negative, i.e., the left-handed 
moment produced by the downward action of all the 
wei^ts to the left will exceed the right-handed moment 
produced by the npwaid. reaction of the pier at B (or of 
the two piers B and C if the section considered lies to the 
right of C). The full black line in fig. 25a shows a 
curve of bending moments for this casa 



uiuiiauiu momeDb is negiinYS ana occurs uvea wv 
centre pier; let it be called M,. The maximum positive 
moment occurs at a distance firom B eqnal to one-third of 
the span ; let this moment be hid. Then we have — 


3. 

4. 


. . . . M,= -^wL®, 

• ■ . Md ** 

The shearing stresses Fj, Fd, F„ F« at the points B 
D, A, and C, ate 

® F»=F,=»^wL, 

2- Fd»0, 

' I’.=f«L. 

Pig. 26 gives a diagram of the «bpari n g stresses for two 



Fig. 26. 

leeti with a uniform load of 1 ton per foot run. 
jjnen the beam is of uniform depth and uniform crow 
Bwtion, the curves in which it deflects are no longer 
mtcular; the defect of strength over the centre pier has 
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the effect of incteasing the cnrTatnie over it, and shorten- 
ing the distance AAj ; analyds shovrs that in this case the 
point of invension of flexure trill he at a di^nce from the 
centre pier eqnal to '2683L ; then the length of the part 
of the beam subject to a positive bending moment trill be 
'7317L, instead of '66L as tvhen the beam tras of nnifoim 
strength; the load on each of the end piers trill be 
'36585urL; the load on the centre pier l'2685wL; and 
tve have — 


8. . . . . M.= -1341»I^, 

9 3Ji=s‘0669wIr , 

10. ... . F»='Fa’=-'36585wL, 

11 . .... , 

12. . . . '. F.= *6341..L 


In anj actual bridge nniformly loaded the values of the 
moments and shearing stresses trid be intermediate bettveen 
those given for a beam of uniform strength and those for 
a beam of uniform cross section. It must be observed that 
.the above theory assumes that the ^rder is unstrained 
tvhen being built as a whole ; if, as is often the case, the 
separate spans are separately built and lifted into porition, 
and then joined on the piers, special provision must be 
made to b^g the desired bending moment over the piers 
into existence; it is obvious that merely jmning the two 
independent beams in the upper part tff flg. 22 will not 
make these into a continuous girder, sncdi as is shown in 
the lower flgnre, — ^to do this, besides joining the upper and 
lower &nges, we mnst pull the tcqp flanges toge&er over 
the piers and put the lower flanges under com pressio n. 
This may be done practically by Sting one end, or both 
ends, before the junction at the centre is made, and after- 
wards allowing the ends to sink until the carve assumed 
by the girder shows that the required distribution of stress 
has been attained. The complete analysis of the problem 
of continuous girders of any number of spans equal w 
unequal with any number of loads has been by Mr 
Heppel (Froc. R. &, 187(^71). 

§ 27. Attotoaneefor VTaght of Beam. Limiting Span . — 
'When the weight of the beam is a considerable and un- 
certain part of the whole load, it can be allowed for as 
follows. Design a beam of the desired depth and span, 
fit to cany a total load eqnal to the extenml or passing 
load ; calculate the weight of this beam and call it ; 
the beam so designed will really be fit to carry an grtcrnnl 
load W]^-B» Let be the area of any cross section of 
this bem; let h be the area of cross section required at 
the same point for the beam of weigdit B actually necessary 
to carry a total load 'W. Then since the strength of 
the properly proportioned girder of constant depth and 
span is sim^dy proportional to the quantity of metal em- 
fdcyed, and ^erefore to the area of cross section, we have 
the proportion h : 6i=Wj:‘Wi-By or 




- 

The wdght B is given the expresrion- 


B 


W,-B,- 


The whole load W is given by the expression — 




For any given design of beam there is a limitin g lengtli 
wUch cannot be exceeded (the beams of different spans 
bring assumed to be similar in the geometrical sense). 
Let L, be the limiting length of a beam of a given design 
whidi for the span L weighs B, and' carries a gross load 
W, then the ratio of B to W^ can be shown to increase in 
direct proportion to the length of the span until this ratio 
reaches unity. Hence — 


or when 

4. ■ • . 
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IIL SUSFEXSI02< Bbidgeb. 

§ 28. Varieties of Suspension Bridges . — A very simple 
form of suspension bridge has long been used in Fern and 
Thibet. Two ropes are hung side by side across the gorge 
to be passed, a rude platform is laid on the ropes, and the 
dip of these is sufficiently small to allow the bridge to be 
crossed ly men or beasts passing down horn the one side 
to the centre and up to the opposite banl^ The modem 
suspension bridge consists of Wo or more chains, from 
whirii a level platform is hung 1y suspension rods. The 
chains may in some cases be secured directly to the sides of 
the chasm to be crossed, but the configuration of the ground 
sridom allows this to be done. The chains, therefore, usually 
pass over pisrs, as in fig. 2, Plate XIX., and are led down 
on either side to an ancharcge at a considerable distance 
from the piers. The ftbains between the piers and the 
anchorage are generally used to support part of the platform. 
The chains where they pass over the piers rest on saddles^ 
whidi are made of two different ^rpes. One constmction, 
riiown in fig. 27, allows the diain to dip backwards and 



Fig: 27. 

forwards over it with comparatively little friction, so 'hat 
the stress on the rope may be taken as eqnal on both 
of the saddle. In the second iype^ as shown in fig. 28, 



Fig: 28. 

the chain is secured to the saddle, which, however, is free 
to move horizontally on the top of the pier. 'With the first 
form of saddle the resultant pressure on tiie pier will not 
be vertical unless the chain leaves the pier with an equal 
inclination on each side^ and even when the bridge is de- 
signed with an equal slope of diain on both sides of the pier, 
a dian^ in the distribution of weight dne to any passing 
load will cause some departure from the equal slope of the 
chains, and therefore ^m the tmly vertical pressure on 
the piers. This departure is easily allowed for in the 
design of the jner. Hie friction on the saddle renders the 
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the second type the use of rollers under the solid saddle leaves the two rpaces contitining the letters O^uid A m m 
themotionof the saddle very free; the resultant pressure a m fig. 81, sunilaiiy » 

on the pier is always sensibly vertical, and the oliaitig may 


leave the pier at any angl^ equal or unequal. The chain 
must in no case be rigidly attached to the pier unless the 
support itself is free to rock on its has^ as in fig: 29, where 




Fig. 31. 

tte ^0 parallel to OB in fig. SO is represented by the link between 
the teo qwcM lettered 0 and B in fig. 31, and » forth ^ 
line in fig. 31 lying between 0 and Q parallel to 00 in fifr an* 
ra^sentstte direction of the force on the point ofsnpp^p' 

tension oaffiist 


Kg. 29. 

S “ wdd.g 

tke ^ load ^ a .V ^ to emy 

to iha diaadnm^ of aS* 
bity or deformation under a Tin.«T.» j ™ 

^MAia yay.ari. 0 . J 

1 ^ IS a large proportion of the whole loaibiJ 

of less importance whem tbo i j x a”* which is 

the load may he treated m iSSg 

weight of one suhdi^n^ of the 

division of thephtfirSSd «?? ™b- 

the vertical tie-rods be npcmmrii 9. j.e *1*® position of 
pomts of suspension so that thp 1® to the 

act at knoTO diSSSi ^o“tbe joiS^ 

of “PPorli . ■'C 

(or undis- 

^bed) under these loads, a:V 
S“ ^ found W , 

^f^»tog gngddc Z 


^ J?®** similarlv each cotnpone^ 
b^glc of fig. 80 repre^ts tlie equilibrated forces at on^mt of 
■ S- This tbeoreii is one example KSeid 



•% ^ 




Fig. 32. 


>SuftheSlti8^^.fe“ttt 


&C., WthepSt JCnortatn ^Sbts «•„ ir.' 

Lomontal tendon iwresmt^ ^®****® 

(J!l- \ * ’ * * • Byx suai, 

' fi ^1 ““ bo found. 

between the of the chain 

gaently the Iwgth of “ su^end^X and consc. 




, j ®f^oad is difficult for™ 

loai relatirely to theniern i“®b picr and the position of each 
^ problem may be relrcd^i!^^°*i *”™ ®f ®bain vniies. 

. The convene TOblem of but it is seldom attempted, 

in equilibrium when which will keqpa oiafii 

fecUy easy. “ *“® ^nieaaions oud curve ore giv«i is per- 

given liuLf^At of lines parallel to the 

wtting the liuM ^noe. OP, draw a vertical line 

* 0 . fhe vertit^ *b® Points Q, A. B.-(i D, 

“» proportioiial to arimgSSoA ° “ eqnflibiinm 

tie Qvrvt Brndintii ITomenttaud 

ordinates at the /* -Zoatf^ Chain . — ^The vertical 
a horizontal ^ equilibrated chain, measured 
support (these bein^ P^ng ^ugh the two points of 
the bending momfntf same level), are proportional to ' 
girder similarly loaded ®“uilatly chosen sections of a 


C ' 

Let the vertical line QW 
SO) represent the \Ade loJ ♦ ■» ■ 
^ camei and tl,. M.VJ9- • . w*r 




pin)., Let QP STalTOT 
weights carried w eaA 
equal if A. pier,— 


eqifi Tf thrMfc^ ^ SO. 

oe allowed on the 
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hand pier, and H the horizontal comment "f7e knon- that 
the TTOcu component is eqmd to the mole reaction at the pier 



fig. 83. 

nrhen tiie same load is carried hy a girder ; then, taking momenta 
ahont the joint in question, ire lure — 

1 

but the second member of the equation is the bending moment ffij 
for the section at a distance mao. the per in a giiaer of nimiUr 
and similarly loaded, thoefoie, whatever may be the value of 
U, the valuesof &c., are pioportionBlto the bending mo- 

ments. If, then, a curve of bending moments wi& the orduiatea 
tn^ «k, fflj, &C., be drawn for a given distribution of load, we can, 
with a pair of .piopoitional compasses constract any number of 
eqnilibmted curves bymakingfheviilnesofyin these curves simply 
proportional to the values of ta in the cnrve of bending moment^ 
ana by sdection among these a curve of any required length may 
be found. If H be nmtv, the ordinates Vu y„ y^, tee., ate equal to 
the bending moments. 

§ 81. Chain Loaded vnifinniyalany a HarKoalatJXni . — ^ffthe 
lengths of the links be assnmed indefinitdy shorty the chain under 
given simple distributions of load will take the form of compara- 
tivdy simple mathematieal curves known as catenaries. The true 
catenary is that assnmed by a eWn of uniform weight per unit of 
leiigth, but the form generuly adopted for snspensiaiibriages is that 
assnmed by a chain under a wdght uniformly chstzibnted TUatively 
to a horizontal line. This curve is a parabola. 

Tzom equation 1, § 80, rememberiiig that 3ud in tiiis case will 
wV 

be equal to -y-,, m see that the horizoatal tension H at the Tertex 

for a ipan L (the pmnts of support bang at equal heights) is ^en 
by the ezpressian — 

^ 8y ’ ■ 

or, calling x fire distance from the vertex to the print of support 

2y ■ 

The value of H is equal to the Tna-riTiinTn taiwimi on tire bottom 
flaiw, or coniprmsioa on the t«m dang^ of a girder of equal span, 
eqmdly and similarly loaded, a^ hsntig a d^tii equal to the dip 
of the snspenaon bridge. 



Fig. 84. 

Consider any other pewt F of tire enrv^ £g. 84, at a distance x 
from the vertex, &e horizontal component of the reshltan^tangent 
-to the cnrve) will be unaltered ; the vertical co^onent T be 

simply tire sum of the loads between 0 and or vat. In the 
trian^ FDO, let FD be tangent to the curve, FC vertical, and 
DC horizontal ; tiiese three Ses will necessarily be proportional 
respectively to the resultant tension aloirg the chain at F, the 


vertical force T passiiig throiigh tire point D, and the bmivimt al 
tension at 0 ; hence 


H : V = D0 


10=^ 


«w = | : y. 


hence DC is the half of OC, proving the cnrve to be a r««ihn1a . 

devalue ofB, the tenrion at any print at a distance a; from tire 
vertex^ is obtained &om the equation — 


E* = H* + V» = S+«W, 


or. 


2 ..... R = «os\/l+-i 

4y» 

Let i be fire ar^e between the tangent at any point bavii^ the 
co-ordinates x ana y measured from the vertex, then 

A.. 

8 


tant = fl'. 

. X 

Let tire length of half the parabolic chain be called s, then 

2y* 

Sx* 


s = x + : 


The following is the approximate expression for tire rriation be- 
tween n change Os in the lei^h of tire half chain and the corre- 
sponding rirange Ay in tire dip : — 

, + As = a + ^ I y» + 2yAy + (Ay)* j » x +^+^+^’ 


or, ne^cting the last term, 

6 

and 


6. 


S X 
Sx 

^y=lyAs. 


stress 


Kom these equations tire deflection produced by any 
on the ftTiainn or by a change of tempemture can be cu 
n the points of support are not at equal heigjht (^. 8fl) call the 


hri^ts above tiie vertex y and yj, and the horizontm distances of 



Xlg. 85. 

the vertex from tire points of support x and a^ ; let y and y^ be 
given, and a^ Xi unknowiL 

The horizontsl stress at tire vertex will be the same as if the 
bridge were composed of two qrmnietrioal halves each having a 
qmn 2x and a dip y, or of two qrmmetrical halves with a ipan^ 
a dip yj ; in other words — 

fW!* wa:,* 

““ 2y “ 2yi ' 

hence 

a? xi* 

y ~ Vi’ 

Off , _ 

X ; Xi = V^; 

thu^ to find the horizontal positira of &e verier^ we have only to 
subdivide the span in the mtio Vy : Vk ; we may tlien calculate 
the sbains on one side of the verto as ior half a bridge with the 
span 2x and the dip y, and on the other side of the vertex as for 
half a bridge with me £pan2a^ and the dip yj. fl^e device of jners 
of different heists may be nsed with advantage when it is desired 
to throw a larger portion of the weight of the Mdge on one pier 
tbMi 'Ae Other, b^nse of a diflerence in the soimdness of the 
foundations, or for other reasons. The stiesses on the loaded and im- 
loaded porthm of the chains between the piers and the anchorage 
are easily determined bf methods similar to those which have been 
given for the stresses on each part of the main span. The same 
methods also give the direction of each successive iinl^ and of tire 
finitT IfnTns Tpamng to the anchorage. - 

§ 32. Fraelieal Details. — The duins of suspension 
Imdges are either long wire ropes or true chains made of 
linVa jnnned together. Wire rt^es allow the stron^t 
known material to be adopted, namely, steel wire, which 


304 : 

can be boa^t in la^e quantities of a 9?“^^ 

not break ^fh less than a 8^ ot bm. 66 W 60 toM 

per square indi of sectionj 

Ssed^ bear 40 tons per square incb; 

wire for the purpose ere from 0-16 to 

No 9 or 10 Birmin^wm mre gang& Three or tour 

&Jusand rmesare not unfrequentiy ^ one 

it is very essential that each rrite ehaU take an eqoal part 

of the whole stress. It used to be thought 

ensure this by straining each wire se^rately wther o^ 

the actual piers, or piers 

them together when han^ng, steamed by their own weight 
with the dip proposed for the bridge. It was also thought 
that each rope should be an aggregate of parauel 
wires, uot q?nn as in a hempen rope. Experiment has 
dwwn, however, that wire ropes spun with machines which 
do . ot put a twist into each wire, but lay it bdicaHy and 
untwisted, and with no straight centisl wire, are M strong 
topfts of ecjQ&l wci^t m&de with straight xrires« 
Th(^ are, however, much mote easily mad& A. jiumbar 
of topes of this kind may, therefore, with more convenience 
and economy be bound together into one cable in the 
manner pietdonsly practised for sin^e wires. Care should 
be taken to fill every interstice of the ropes with abitnmin- 
oun compound. 

When the clmina are made of links of iron their 
ultimate strength cannot be taken os more than $0 tons per 
square indi, even if the very beat material is secured. It 
is doubtiid if this ultimate strength can at present be 
surpassed steel links, for although many stod linlm of 
greater strength omild certainly be obtained, occasionally 
a comparatively weak link will be prodneed even by tiie 
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Fig. 36. 

best manufacturen. In detigning the links care must be 
taken to provide anfScient cross section at the eye, 
AB+CD, fig 36, as well as at EE. me diameter 
of the pin BO must be sadi as will allow it to resist 
the shearing stress on it, and the surface of the pin 
and eye from B to 0 most be sufficient to bear the 
crushing stress, - Otherwise, althon^ the pin may not be 
shorn it may be squeezed flat, and the head of the link 
zMy bulge ont and be much distorted under the stress. To 
obtain the necessary surface, wit^nt unduly increasing the 
diameter of the pin, the link may be rolled with a head 



Kff.37. 

or more nnrttiiai d»u‘na AM „..*j**** shearmg. When two 


several chains. Fig. 37 shows a -plan of securing this. 

of unequal dip ahonld not be used to support one 
platform, for the strain cannot be equally divided between 
t bA fp , jp twmnch as they must deflect unequally with any' 
jigging load, or with any increase of temperatore. 

§ 33. ifertte and D^eett oj Swpemm Bridget.— ^Sbs 
great merit of a suspension bridge hr its cheapness, 'aruing 
from the comparatively small quantity of material required 
to catty a given passing load across a given span. Ibis 
merit may be easily seen by considering an dementaiy 
AntTuplft. A man might cross a chasm of 100 feet hanging 
to a steel wire 0*21 inches in diameter, dipping 10 feet; 
the weight of the wire woidd be 12*76 A wrought 
iron beam of rectangular section, tiiiiee times es deep as it is 
broad, would have to be about 27 indies deep aud 9 indtes 
broad to cany bim and tie own weight It would wei^ 
87,500 ih. iron X of best constraction, 10 
feet deep, would wdgh about 120 9>, without allowing 
anything for the stiffening of the centre web which would 
in practice be requited. In each case four feet in length 
have been allowi^ for bcttriogs at the ends of the span, 
me eaonaoas difference would not exist if the beam and 
wire had only to cany the man, although even then there 
would be a great difference in favour of the wire; the 
main difference arises from the fact that the bridge has 
to cany tVt om tceight. I2ie chief merit of the suspension 
bridge does not, therefore, come into play until the wei^t 
of the rope or beam is conmdctablo when compared witii 
the jflatform and rolling load ; for although the chain wffi 
lor any given load be lighter than a beam, the saving in 
this respect will for smell spans be more than compensated 
by the expense of the anchorages. In large spans the 
advantage of the suspension bridge is so great that wefiad 
bridges on this principle of 800 or 900 feet span con- 
stmeted at mucm less cost per foot run than ^rder 
bridges of half the span, me disadvantages of the 
suspension bridge are, bowover, veiy greet A ebaage in 
the distribution of the load caused a very sensible defor- 
mation of the structure ; for the chain of the suspenriou 
bridge must adapt its form to the new position of the load, 
whereas in the beam tiie deformation is hardly sensible, 
equilibrium being attained by a new distribntion <d the 
stresses through the material This flexibility of the sus- 
prasion bridge renders it unsuitable for the passage of a 
railway train at any considerable speed. The platform 
rises up os a ware in front of any rapidly advandng load, 
and tite masses in motion produce stresses much greater 
than those which could result from tiie same weights when 
at rest; moreover, the kinetic effect of the osdllations 
prodneed by bodies of men marching, or even by impiilBcs 
due to wind, may give rise to strains which cannot be 
foreseen, and whidi have acteially caused the failure of 
some suspension bridges. On the 16th of April I860 a 
suqieDmoa bridge at Angers gave wray when 487 soldiers 
) wm pasting, and of these 226 were killed by the acd- 
tmafc Another danger peculiar to suspension bridges ^is 
that the platform may be lifted by the wind, when ite 
oscillation will prodnee most dangerous strains. This 
accident may be prevented by tying the platform down 
to tim piers or abutments. Lateral oscillation produc^ 
by tiie wind is also dangerons, and oven gathered ice 
ana snow may be a serious increment to -the load on 
tnesB bridges, forming a much more considenible fi^ 
tion of the whole wei^t than where the supporting 
stauctoro is itself massive. Suspension bridges must be 
weu cross-braced to resist the action of the wind. They 
can be muih stiffened latemlly by placing the chains m 
converging downwards to the platform* 

^ ^ jStmjjfc SutpeMM/n 

aiany efforts have been made to design a bridge which 
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bTioH rnnihina the lightness of the true snspensioa bri^ 
vith the sti&ess of the ^idef. Dredges design with 
doping rods ffig: 38) gives a somewhat -stiffer stmetnte 



than the bridge with vertical suspension rods ; the inclined ' 
tods throw a strain on tiie platform, which most be resisted 
either by ties along the central portion, or by stmts abut- ' 
ting against the piers. The stresses on eadi part will be 
shown under the Wding " Compound Stmctnres ” (§ 62). 

The design fig. 39 h^ been proposed by many, but is 



Fig. 39. 

worthless. The object of the proposers is to support each 
part of the platform rods whi^ are qnite independent 
of other parts of the stractnre, and which, being originally 
straight) do not alter their form under stress. l£e un- 
equal stretching of the long and short rods under a stress, 
or with a rise of temperature, is a radical defect hir 
Ordish has proposed a plan in which the road is supported by 
sloping tie rods, arranged like the stmts in fig. 87, inverted, 
flexible chains, like that of an ordinary suspension bridge, 
cany the wdght of these tie rods ly verti^ rods, which 
keep the sloping rods straight The chain in this form 
is not subjected to unequal loading. Yarious forms of 
bridge have been propo^, in which, as in figs. 76 and 
78, two chains are braced together, lliese may be made 
thoroughly stiff bridges, with a moderate increase in the 
amount of metal required for the flexible bridge. ' They 
will be described under the head of “Frames.” Stiffness 
has also been obtained in some stractures 
auxiliary girder to stiffen the platform. T^ is best 
effected ly the use for each chain of two girders, ea<di half 
the length of the platform. .These Orders are placed as 
in fig. 40, being hinged togetW by a strong pin at B, and 



hdd down by pins at A and A^, which should, however, be 
left free to move horizontally. These girders are not 
sensibly strained by the rise and fall of tlu nhaiim due to 
a fiill or rise of temperature ; they can also deflect freely 
as a whole when the ch^ is deflected under strain; 
neverthdess, they serve to distribute the weight of a 
passmg load over the chain, so that it cannot be sensibly 
distorted. Bankine has given the following rule for 
desiguing these stiffening ^cders. Let be tiie greatest 
rolling load per foot run; letssbe the half span of the chain; 
let hf be the greatest bending moment which tire auxiliary 
girders will have to resist (tLa, at the centre of each) ; let 
F be the greatest shearing force (at the end and central 
pins),, then 


1 . ..... . 

and 

2 


auxiliary half girder is in fact to be designed as a 
beam of half spap of the bridge and capable of carry- 
ing half the pasting load per foot run (bnt not its own 
weight). This plan of stiffening is quite effective bnt 
ad& contidetably to the weight and cost of the whole 
structure; for not only have we to provide these, extra 
girders, bnt extra mate^in the diaina to cany this extra 
dead load. 

§'35. Maximum Span . — If we assume that wire can be 
obtained which will s^elybear 15 tons per square indi,a rope 
(or tingle wire) witii a ^p of ^th of the span wonld safdy 
bear its own weight o^ a span of about one mile, and would 
not break till the span exceeded 4 miles. With a dip of th 
of the q>an a steel wire rope of tiie best quality would not 
break until the span exceeded 7 miles. These lengths are 
not given as indimting practical spans for bridges, but to 
tiiow the limits which with our present matemils caimot 
be exceeds)^ however light the passing load may be. 


lY. The Ahcb. 


§ 36. General DetcriptvnC — ^Au arch may be of stone, 
brick, wood, or metal The oldest arches are of stone or 
brick. They differ from metal or wooden arches, inasmuch 
as the compressed arc of materials called the ring (fig. 41, 
London Bridge), is built of a number of separate pieces 



having little or no cohesion. Each separate stone used in 
building the ring has received the name of vouwoir, or 
anhstone. The lower surface of the ring is called the 
sojpt of the arch. The joinU, or bed-joints, are the sur- 
&ces separating the vonssoirs, and are normal to the soffit. 
A brick arch is usually built in numerous rings, so that it 
cannot be conceived as built of voussoirs with plane joints 
passing straight titrongh the ring. The bed-joints of a 
brick arch may be considered as stqiped and inters 
locked. This interlocking will affect the stabflity of 
the arch only in those cases where one vonssoir tends 
to slip along its neighbour. The ring springs from a 
course of stones, in the abutments, called guoint. The 
plane of demarcation between the ting and the abutment 
is called the springing of the anh. Tie crown of the 
arch is the summit of the ring. The voussoirs at the 
crown are called TheAnuflc^erof thearch are the 

parts midway between the springing and the crown. The 
upper surfoce of the ring is sometimes improperly called 
the extrados, and the lower surface is more properly called 
the intrados. These terms, when properly employ^, have 
reference to a mathemati^ theory of the ar^ little used 
by engineers. The walls whidi rest upon the ring along 
the arch, and rise either to the parapet or roadway, axe 
called spandrih. There are necessarily two outer spandrils 
forming the faces of the bridge; there may be one or 
more inner spandrils. The badxng of an anh is the 
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masonry above the haunches of the ringj ft « 
back Stwecn the qandtiU to the pwr or 
If the backing is not earned up to the wad^y, m 
seld^ the eJe, the rough 

the and the roadway xs called v» Jmng. lae 

on the outer spandrils. 

meis have the same signification m in other 
The masoMV arch differs from the superatructuro of 



stress on any joint pj =• po 

aero^ when • 

angular joint, and h tho breadth j then 


[a«csr&’ 

_ ^ or that the stress will be 


Let d bo tho depth of the reeb 


id* , 
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masonry arch — * , , . 

I in the following respect : it depends for its 

stability on the presence of a permanent load spe'^^y 
arranged, and so considerable in amonnt that the ctonges 
produced in the direction and magnitnde of the stresses 
by the passing load are insignificant The thaotM of 
the masoaiy arch often neglect the passing load merely, 
and simply teach the student how to distribute tlw per- 
manent load, so that the voussoiis may be in eqi^ibnu^ 
The permanent load consists of the ring, the baomng, tae 
filling, the spaudtils, and the roadway. Inasmuch as tho 
ring is ttot part of the sirui^te which by its special 
strength and arrangement carries tho supersteucture in 
the same 'sense as a beam or chain carries it, the aireh 
in this article will be treated simply as a ring of vox^oirs 
springing from two abutments and loaded with weights, 
some permanent and some passing. "Where the backing 
strengthsns the atcb, it becomes 'rirtnally part of the 
ring. 

§ 37. Eq^uUUrnvm, of a Single roiMsotr. — A block, such 
as a Toussoir, A13CD, fig. 43, resting on one of its surfaces, 
sudi as the jmnt AB 
separating ft from the nest 
voussoir, is in equilibrium 
when the resultant of all 
the forces acting upon it 
(includiag its own wright) 
falls within the supporting 
aoriace, while the dirao- 
tion of this resnltant makes 
an angle ift with the nor- 
mal to the snrface less 
than the angle of repose; 42 , 

(the tai^nt of the angle 

of repose is tiie coefficient of friction). If the resnltent, 
as B,, falls without the sarface, the block will heel over, 
pivoting on the edge A. If the resultant, as B,„ although 
faffing mthin the sarface of which AB is the trace,' 
is yet much inclined to the normal, the block ABOD 
wili slide np on the joint AB without heeling over. 
The block, if used os the voussoir of a bridge, most not 
only be in equilibrium under the forces applied to ft, but 
most also be of snfficient strength to resist these forces. 
The intensity of crashing stress due to the external forces 
must nowhere exceed the safe crushing strength of the 
luaterioL This latter condition would in most arches be 
fulfilled by an extramely thin ring of stones or brick if 
tbe resultant passed throngh the geometrical centre of tiie 
joint AB in a direction normal to it. In that case the 
stress on the joint would be a uniformly distribated stress'; 
if, however, we x^ultant stress passes near one edge, the 
intonrity of stress at that edge will be much greater than 
elsewhere, and would indeed be infinite if the resultant 
p^a^tly through the edgeat Aor B ; while, therefore, 
the condition of equilibrium is satisfied if the resultant 
passes within riflier odge.of the voussmr at no great inclina- 
tron. the condition of strength requires that this resultant 
Stott not eat fte joint very near the and the common 

on the condition that 
the pp^nte on a joint shall nowhere be native : in other 

The principles explained in § 8 show t&t the mUiLium 
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an equation expressing tho condition that the centre of 
oressure lies at the edge of the middle third ; ony greater 
*= ’ — "Wo shall see that 



in use, indeterminate 

useless to attempt to calculate tho exact maximum stress 
on any one stone. In the rest of this artido tho ring is 
to he held to mean the middle third of tho actual mason^, 
or brick ring, wherever tlio theory requires that the blocks 
ate to resist practical loads. As bridge are Subject to a 
sensibly equal load on all parts of tboir breadth liotween 
the parapets, it is usual to consider a portion of the ring 
one foot in width, each other strip being under precisely 
similar conditions. Similarly the joint may be apoken of 
for convenience ns tho lino which is its trace, and the 
edge as the point which is its trace. 

The external forces which act on any voussoir arc — ^Ist, 
the vertical force, being tho resultant of its own weight and 
the load which is directly over it ; 2d, the thrust from the 
voussoir above it ; and 3d, Ibo reaction from the vonasoit 
on which it rests (fig. 43). It is sometimes difficult to 
determine exactly what portion 
of the superincumbent load a 
voussoir may properly be said 
to carry, but n sufficient ap- 
proximation is obtained for 
practical purposes by assuming 
that the mass vertically above 
any voussoir is carried by the 
voussoir when the back of the 
voussoir is not much inclined. 

If the materials had little co- 
hesion, the direction of the 
force produced by tbe load 
would not be vertical, but 
inriined at an angle depend- 
ing on the coefficient of fric- 
tion; in practice, the dircc- 
tiou of tho force is uncertain 
and even variable with cb'hnges in the condition of tbe 
superincambent filling. If, however, the stability of the 
arto is calculated with a reasonable ma^n or coeffirient of 
safety, on the hypothesis that the force produced by the 
load is vertical, there is evoiy probability that the arch '^1 
be stable under any actual stress which may arise in practice 
I 38. EquUibrium of any three Vbussoirs; Equilibrated 
Polygon . — Tho simplest arch would bo an orch of three 
voussoiis resting on two abutments, and any actual arch 
consisting of many votmsoits may to coumdered os com- 
posed of successive triplets, the voussoirs on each side of 
which act as abutments. If, therefore, we can show the 
conditions of equilibrium for three voussoirs we shall have 
determined the conditions for the whole ring.- 

.«), 
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Tousseira) borne by each voossoir. 
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fones t and Wj an known, them detennine tlie ni^itnde and 
dinction of fhe cqnilibratine force t., which must not at A to balance 
them. Lot the dinction All and tlie magnitndc of the ibno bo 



fonM by the ordinoty pamllclo^m of foreea, as in fig. 44a, and 
let B be the point of inurscction of tlie dinction of tliia force with 
the line 2 ; then the direction and the magnitude of the equilibrating 
force /(Can be found as for ti ; similarly the direction oT tliis fone 
gives the point 0 by its intersection witli tiie line S, and finally wo 
obtain, by the resolution of fones, the dinction, mamitude, and posi- 
tion of the force tg, by means of which the nocaon of the second 
abutment will keep the system in equilibrium. When the position 
and m^itude of i am known, tlie position and magnitudo of all 
ue other forces an determinate ; the conditions of equilibrium nm 
that lines KA, AB, BO, and CQ, iriull not cat the joints above 
or below the edges a or fi, for in that ease the blocks would heel 
oyer m the edge beyond which tlie resultant passed j also, the 
ilinetion of fhe lines NA, AB, Ac., must be such os not to exceed 
the angle of nposc with the normsl to the joJnb^ otbonriso one 
^ne will slip on flie oflier. The abutment producing by its rcoe- 
non fhe fone i, must not yield mth a leas force than tj, and must 
not be pushed forward so os to produce a greater force than L. The 
line NABCQ, if inverted, is in form identical with that which a 
cord would assume, loaded at the points. A, B, and C, with the loads 
h pt ond 8, and having the direcnon of NA determined. This line 
will, in the rest of this article, bo called an equUitffniedpelytim. 

when the joints an supnosed indefinitely near, or the voussoirs 
thin sheets, the cquilibrafca polygon becomes a curve called a liwar 
arch. 

The reasoning applied to three blocks is dearly applicable 
to any number, and we may therefore say that any series 
of loaded voussoirs will be in equilibrium when a reaction 
of known ma^tude and direction is applied at one 
abutment^ provided the equilibrated polygon required by 
this reaction and the ^ven loads can bo £awn so that its 
sides cut all the joints within the ting (or within the 



middle third, where strength is an dement of the question; 
at an an^e greater than die complement of the angle of 
repose for the material used. An equilibrated poly^n, 

ABC Q, for a complete ardi is shown in fig. 45 Fig. 

45a is the diagram giving the slopes KJ, Jl^ Ac., as for the 
loaded chain fig. 30 and 31. 


I § 39. It will bo shown in next paragraph that the arch 
will bo in equilibrium if with any value of die horizontal 
thrust h an equilibrated polygon can be drawn fulfilling 
die conditions required. In most arches equilibrated 
polygons fulfilling these conditions can bo drawn with 
valu^ of A varying between two limits differing by a 
considerable amount In that case the smallest value of 
4 will be the true value, and give the true stresses ; for the 
abutments being inert will not give back a greater thrust 
than is just required to balance the structure. This would 
render the thrust 4 determinate if the equilibrated polygon 
might actually approach the true edge of the ring, but as 
this would require infinitely strong materials, we arc still 
left in uncertainty os to the true value of 4, but may fed 
sure that it will be the smallest value consistent with a 
safe stress on the material. If wo provide abutments 
capable of reacting with a force 4 suffident to keep the 
equilibrated polygon (where it outs the joints) within the 
middle third, our abutment will certainly bo amply strong 
enough, and this is the value of 4 to bo adopted in 
practical calculations of the stability of an ardi. 

In the example with the throe voussoirs it is clear that 
equilibrium would bo obtained with very widely dificront 
reactions t at the one abutment. And this fact is also 
true for a bridge of many voussoirs. The vertical com- 
ponent (which may bo called v) of this total thrust t is 
indeed determinate if wo suppose the point where i cuts 
the joint to bo known, being the same as tho vortical reac- 
tion from abeam carrying tho same weights and supported 
at tho points whore t and v cut tho abutments ; but tho 
horizontal component or horizontal thrust, which has boon 
called 4, cannot bo .determined by any considerations 
hitherto mentioned. 

§ 40. J^zpermaUal Demonstration tJutl the JSquilibrmtn 
ofastrieaof Voussoirs is Oabls if emy JBquilibra^ Polygon 
can he drawn fidfiUing (he conditions stated above. — ^Lct us 
suppose an ardi, fig. 48, to bo constructed, tho bod-joints 
of which are not plane but curved, so that oadi stone touches 
its neighbour only along a horizontal lino, tho trace of 
which in a drawing may bo called tho point of eoniaet. 
Such on arch will differ from an ordinary arch in tliis 
respect, that the centre of pressaro at joints will bo shown 
by tho points of contact while tlie stones will bo able by 
rolling to alter the points of contact if not in equilibrium, 
Li such an arch die voussoirs in tho first place may bo put 
together so as to touch at any desired scries of points, 
but tho forces called into play when external support is 
withdrawn will rearrange tho voussoirs so os to bring them 
into equilibrium, if any equilibrated arch consistent with 
tho loads can be drawn so that tho lines forming it cut tho 
joints inside tho ring, and a model will show the points of 
contact^ or, in other words, tho places whore these lines cut 
tlie joints. (It is assumed that tho obliquity of tlie sides of 
the polygon to tho joints wiiich they cut is insuflicient to 
produce slipping.) 


An ootnal model bIiowb tlio notion veiy protUh’, but the follow- 
ing conmdemtions will carily nllow.tlio student to sm how it is that 
llio voussoirs always arrange themselves so as to huild a true nrdi. 

Suppose, first, tliat tlie atcli consisted merely of three stonei^ fig. 
46, and that tlie weight on the centre one was so great Uiat tlie 
linear ardi, or equilibrated mlygon, became sensibly two indincd 
stmigiit lines like mftere. As soon os tho vonssoirs are left to them- 
selves, tho pressure at the surface a. i,, and the reaction at Oie 
suriacb a, will lie in one stmiglit line, which, meeting a mnuiar 

r — -t — It .-qj gjyg gjiff cquilibnitcd 

s ; but it die horizontal 
plied by the abuUnents, 
die two" forces at joints T and 2 will,* ns shown by the small 
straight arrows, 'constitute a couple tending to tiini the atone A 
round, so that the point of contact at joint J mil be lower, niia 
^0 point of contact in joint 2 will be higher ^ ® 

same action will occur in stone 0, and die result will i» that uie 
wei^t may be balanced with a smaller honzontnl forer. At the 
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BBfoe time tbe lotatlon of the stones A end C, cowled Tritii the 
descent of B, tends to pudi hack the abutments N and Q, and 
therefore to increase their horizontal reaction supposing them to Iw 
stable. If the abutments If, Q continue to yield, the stones A 



fig. 4Sb ; if the model be distorted by the hand it oscillates up 
and dovn on each nde of the position of equilibrium, as a string 
amilnrly loaded would do. Figures 48, 48a, and 48b are token from 
photogmphs of a model. (It should be rcm'arkcd ^at the nbnt- 



Flg. 48. 


and B vill continue to turn until the points of contact tca(di a, 
and or and The horizontal tlimt whidi the abutments 
require to meet will therefore ^minish os the stones turn, and 
the little structure will only fail to support the weight in cose the 
abntmmto N and Q are insufficiently strong or stable to supply 
the minimum thrust consistent with an equilibrated polygon 



eutting the joints inside the ring (or in cose the 
cut the jerats at such an angle that the stones dip), Ilf in 

as to press in upok A at 
0 with a greato hoi^ntid force tium is consistent wita two lin 
of pras^ throi^ the actual points of contact, then, ns i 
^ wuples OT &e stones A and B would 1 

rerm^ and they will roll round so as to bring the nennta i 

required to mTOtm^Smi' 
“™® timothe changed position of ti 
^es. by nUowlng N and Q to come forward, wilftenUto relieve i 
ffimunnh the original excessive horizontal thrust, where this is ,1i 
to the^cily of the stones N and Q. orS WdK 

^abutmento ThestrncturewiUnotfaaunlessttSpototeofS 

St. 

amtal force supplied by the reaction of fh. ‘^®' **‘® 

amaU or too gSj^SieCi^SSSrS iSS atones be t< 

toe centre of pressure and the actual horizontal ®® *® 

The equilibrium produced is stable tbnt ;■ ^*5?* ^ oim mothc 
ritteinSl force the orraS^mt ^ *«» 

when the force "KsMy disturb® 

^ action explained to^e case broutifully seei 


es or contact If th?extre1Sni'J5r ^P!«t*»»’ 
TO rise% butthe points or Ui'.g orw^!* i.!!ij?*® 


ments were screwed to the supporting board ; it is obvious that 
otherwise they would not have been in equilibrium.) The general 
character of the curve passing through tlic points of contact may 
be cosily conceived by thinking of a string similarly loaded and 



■ «ws»s 


inverted. 


^c cquilibintcdareh will bo one of those forms which 

IlClit TARe iriif»n aimi1fi«»Ye* V.nA .ai jg 

arch, 

any giren cliain. Tlie curve pass- 




IMeVUS 

>pposite) 

^is cc 

ritfe 5 8 : ah *>■«>**•- «i a pressure wnicn is non 

tances from the cutting the jointe at varioni 

actual forces presentto^a therrfore as correct an indication o 
model with cSved practical arch with flat joints as i 
joints are flat th« remember that wher 

the line of the eoi^Sw!^ ’“ckpaBy distributed whe 

equilibrated p(flygon does not cut the centre c 
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joinL Greater or less dastio xesistenee in the stone coire^onds to 
greater or less corratare in the sniface of tiie jc^t. A smdl dis- 
tortion of &e arch Trill restore eqmlibiinm when the cnrratnre is 
gtea^ or when Ihe stone has a Iwh mcdnlns of dastidly. Ihe 
ring with ^ane hed-joints is in stahle eq^biinm, and adapts itself 
to new disbibntions of load for mdsuy the same reasons as the 
modd with cured joints but in the one case the con^ called into 
play to more the ronssdr is actually cancdled by the new posi- 
tion which the points oiT contact assome ; in the other case it is 
balanced by the equal md opposite co^e resnltii^ fiom the 
resisfance to motion due to thehaidness ofthe stone. 

The preceding paragraph showed how to determine 
whether an arch was in eqi^biium when a known reaction 
was applied at one abntment; the er^eiiment and reasoning 
now ^ren show that the incipient yidding of an arch under 
loads will produce a reaction at the abutments suited to 
keq> the whole ring in egnilibrium, provided only an egni- 
librated polygon can be drawn, cutting the joints within 
the ring at snitable an^es. 

§ 41. Practical Investigation of the Stdbilitg cf a given 
Arek under a given Load-^oint of Rupture . — This investi- 
gation resolves ifself into finding that equilibrated polygon 
or linear arch which can be ^wu within the (middle 
third of the) ring from the crowii to the lowed poss3)le 
joint of the ring (or to the' springing if this be possible). 
This lowest posable joint must in any case be treated as 
the springing of the and if the linear arch goes out of 
the (middle third of the) ring above the actual springing 
as be the case in all semidrcular or elliptic rings, 
masonry must be provided in the backing capable of taking 
the actual thrust into the abutment and constituting the 
real arch, whidi often difilers widely from the form indi- 
cated 1^ the ring of stones in the face. The linear arch 
in a drcnlar or segmental bridge loaded simply by its own 
weight generally has a smaller radius of curvature than the 
ting at the crown, and a much larger radius towards the 
harmches. Consequently, the longest linear arch which can 
be drawn within the ring will approach the upper surface 
of the litig at the crown and the soffit towards the haunches. 

A. 



Fig. 49 dunra a series of linear arches^ all drawn for the same 
load, and all tangent to the upper suface of the cro w n of tho arch, 
differing only in being tire resnlt of different horirontal thrnste. 
The cure drawn wiffi a thick black Ime, tangent to the soffit, is 
clearly the longest linear andi whicdi be drawn within the ring. 
Any smaller valne of the horizontal thrnst A woold give a linpur 
uxm like cure ^ and any largervalne of % would girealinear arch 
like carrel, and both these vunes of hare incompatible wiGi equili- 
brium for the whole arch down to jdnt C ; merefore, flie arch 
fails by the yidding of the abutment^ or of the lower portion of 
the ling, the failure will first be apparent at &e joints A and B, 
where tUs black line is tangent to the riiu, and at joint where 
the linear arch cats the back of the ring. Smaller rdnes of A w31 
keep the stones in t^oOibiiun above and bdow jdnt B, bat ui^ 
the arch bdow the joint B, as wdl as the abutment, can resist the 
tendency of tire aiw to spre^ or, in other words, sapply at least 
the horizontal reaction A reqnirra for this linear arch, tlie joint B 
will open at the top, the centre joint A will (q)en at the bottom, 
the joint C will open at the bad^ and the crown fall in as diown 
in &. 49a. Tho joint B, where tiie longest linear ardi is tangent 
to the soffit is called the./oiRt tf rupture. The valne of A lequred 
to make a linear arch taiigent to the back of the ring at fbs crown 
pass through the edge of toe joint of ruptnie at the soffit, is larger 


than toe value of A reqnired to give a linear arch pasdng through 
toe edge of any other joint at toe soffit ; at toe same time^ it is toe 
smallest valne of A consistently with which the arch can remain in 



Ilg. 49a. 

^nilibriun down to B and from B to C. In drcnlar arches toe 
jomt of rapture generally makes an angle td abont 80* with toe hori- 
zonMplrae; in dliptical arches toe angle is usually abont 45*. Its 
Msiticm is easily found as ftffiows : — ^Let yj, y„ &c. (fig. 50), be 
the heights of the npper surface of toe crown A above ar^ points 



■Was =» Ay ; 

taking toe snccesdre vdnes of A for a series of joints B, we droll 
find toat one joint gives a marrimum valne. This valne corresponds 
wito toat of toe unear ardi tangent to toe soffit (of toe middle 
third) at toe joint of rapture; for this arch has toe maximum thrust 
of any passug through toe pi^ts B„ B^ Ac., as appears by simple 
infection of fig. 49. The joint of rapture can thus be tentativdy 
found, and toe value of A, or the tonirt which toe abutment must 
resist is obtained at the same time. If the badring is carried well 
up above C, a larger valne of A than toat obtained ^ this method 
would be consistent with toe stabOiiy of toe anm, and mi^t 
actnslly occu ; but we need not provide for this larger valne, since 
toe yidding of toe abntment under it would JiminigTi the thrust 
till it fdl to toe vdne as above determineiL If toe abutments 
could resist this thrust, toe bridge would then remain in eqnili- 
brinm. If the ardi is fiat there may be no joint (ff rwtnre, and 
in that case the valne of A is to be taken as toat given %a linear 
ardi passing throngh the bottom of toe (middle thud of the) spring- 
ing and tangrat to toe crown ef toe ardi, i.e., to toe snn^t of 
the middle toird toe ring. 

■Wken ihe apparent qiringing lies mndi bdow the joint of 
raptor^ we toat toe linear arch leaves toe ring on 
toe npper snitoce at a joint (C) lower down, where faflnre 
must result 1^ the opening of toe joint at toe lower sur- 
face, unless toe pressure is taken by masonry outside toe 
ring. It is for this purpose that toe dading is required. 
Obviously the best mode of supplying backing is to thicken 
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tin ring Bidf, fcopng ttn mMoniy jrintn ®“ 

poraon «f Bn aich bdow Bn jotel of raptato B in rfton 
considered os part of the abutment. 

If the load at the crown of an arch were Teiy ugbt, ana 
the load at the haunches comparatively very 
scries of tentative carves drawn with various values of h 
would assume the diaracter diown in fig. 51. The lon^ 
curve which can now be fitted into the ring (drawn with a 
♦TitA black line in the figure) will probably approach the 
soffit at the crown and be tan^nt to the upper ratface of 
the ling at the haunch. In fig. 51 the longest linear a^ 
is shown as tangent to the soffit at C. !E1ub condition 
could seldom be secured ; with most loads the linear arch 
fuTigAnt to the back of the ting at B will ettt the soffit at 
C. Nevertheless, the value oi A to be provided for will 
be that given the linear arch tangent to the soffit. If 
this aioh leaves tite middle third at B, the ring must be 
thickened or efficient backing provided at this point. If 
the abutment yield an anh thus loaded wonld fsi^ as in 
6g. 51a, bat the case very seldom arises in practira. If 
the arch were not pointed at A, but curved so as to con* 
tain the linear arch near the crown, the piece BAB vronld 
be lifted up as a whole without breaking at A, 





Tig. 51. 


joints of rapture can be found for unsymmetrical 
l^ds os wdl as for symmetrical loads, bnt these joints will 
then not he at equal distances from crown. 



Xlg. Slo. 


rapture, and to the upper surface of the ring at the crown, 
will probably lie within the ring at intermediate joints, and 
will cut them at an angle not difieting much from a right 
angle} but tiie linear ateb. must ^ carried on below the 
joint of ruptnre, through the backing and the abutments^ 
to see that it is nowhete too much inclined to the bedding 
joints, and never comes too near the edge of the eSedsve 
inasoniy. The horizontal thrnst determined by finding 
the joint of raptnre on the hypothesis that the middle 
third of the zing is the only effective part will he a 
safe value; bnt tire actaal value may be considerably 
lesi!^ sauce the actual lin^ arch called into play may 
lie 'outside tiie nuddle third. Since we do not know 
the actual position of the resnltant pressures. on each 
voussoir, any refinement in calculating the maximum in* 
tensily of stress due to tiiese resultants would be usriess. 
If the actual horizon^ thrnst were known, it would be easy 
to determine the cou^e acting on each joint and due to the 
distance between the resnltant pressure and tile centra of 
resistance of the joints; tiien knowing this couple and the 
total thrnst it would be equally easy by the principles in 
§ 8 to determine the maximum intensify of BtE^. Practi- 
cally the thickness of the arch ring is ^termined by rules 
derived from experience, and the chief use of the above 
theory is to determine the dimenmons of the abntmrats; 
if, however, with a given load the joint of rapture were 
found much nearer the crown than Qie positions indicate 
above, it wonld be well to rearrange the pehnenent loads 
or to alter the form of the ring. 

§ 42. Professor George Puller of Belfast has communi* 
ca^ the following novd and very neat method of finding 
the linear arch of rnttrimiim rise (and therefore of minimmn 
thrnst) which can be drawn vrithin tire middle third of a 
given ling. 

Tn fig. 52 let the dotted corves 61 and HE honad the middle 
third of the ring. Let the span be divided into any convenient 


H 










load : 
Let 


w ^ msu. lOT xhb myea joaas. jjzaw me 

AB at aw convenient indinanoUf cutting the horizontal law DB 
at a. Eaiw the verticals 0 l, ^ c3, * . T &c., from the pointe 1, 
A ^ «Ce iWiere these cut the curve DA dmw horizontal lincj, 
ratting AB at 3', y, S', . . . &c. Since the ordinates of all posnM* 
arches are tummIv «Mvvl^>siao «n)wHnY#v*«iAa f'lie eiirve Oi 



B R I D a E S 


-maxiniiim rise' and minimnin thrust trhi(di can be dravm trithin the 
raven middle third «ith Uie given Irads. The line BC detennines 
aepmnt C, and tlie otdinatm of BC give the ordinates of the curve 


6 indie^ and at the springing S feet 8 inches. The loads per foot of 


arch 129 cwt = 


1315 ft. cwt 


10-2 ft. 

§ 43. Empirical Expremm forihe Thidaussofihe Eing . — 
The ling when not of equal thickness is always made 
of least depth at the crown. The depth of the key 
stone is Ihei^ore the thickness of the ring at its smallest 
part. 

Let D be tins d^th in feet^ and r the ladins of the arch in feet 
at the cro g n . Thm ire may take (Trantwine) — 

1 D = C V r". 

According to Bankine, C may-be taken as *348 for a ainffle ardh, 
and *413 for one of a series of arches. The reason for nuiking one 
' of a series thicker than a single ardi is, that the former b^ when 
not loaded itsdf, to bear of the thrust from its neighbours 
when riiese are loaded; this thrust tends to throw the linear arch 
in the unloaded cpan low down in the keystone. The following is 
another series of values of 0 in pmctical use : — 

For first class stonework = *38 

„ second class stonework Cs *4 

„ bri(d: and rubble. C = ‘45 

Perronet gives the following rule : — ^Let L be the span in feet — 


D — 1 +. JO • 


Hartl^s centre for the bridge over the Dee at Chester 

(totalspan 200 feet) ; 2. Inclined stmts in pairs as shown 

in fig. 54, being a dia- . ■ , . . 

gram of llie centre used A MA - 

in the erection of Water- - A\\ /A y /7>v 

loo Bridge ; 3. Trussed W 

wooden ^rde^ of which 'T 

an example is afforded I / K 

by thejTuss used in _ __ /-H lA 

the erection of London ^ '• 

Bridge, fig. 55. Fig. 53. 

E^nre 55 shows the striking ^tes and wedges by 
which the centre is lowered after the completion of tbe 
arch. The upper and lower plates A and B are strong 



Fig. 64. 

beams suitably notched, and are separated by the com* 
pound wedge C ; this wedge is kept in its place by cross 
wedges riiown in section in ibe ^gure. When the centre 


Bankine, Oiinl Engineering, n. 427, shows that Tcantwine’s rule is 
rationaL PerranePa can omy m so when the usual pr oportion of 
rise to span is adopted. 

Brickwork arches of 24 feet span and less are made 1 foot 8 
inches deep at the crown'; 30 feet span, 1 foot lOi inches ; 40 feet 
span, 2 feet 3 inches. The usual fiat ardi of these dimensions has 
its 1^ increased by two lings of brickB towards the hanndies. 
These do not show on the face being concealed by tiie spandrils. 
Bubble arches are made a little tiiicker. 

§ 44. Pradtcal EetaiU . — The strongest and simplest form 
of arch is a fiat drcnlar arc, having a rise of about one 
quarter of the span. In these arches the springing is above 
the place where the joint of mptnre would occur if Ibe 
ring were prolonged. Those parts of- an -ellipfical or 
semdrcolar arch which lie below the joint C, fig. 49, are 
of use chiefly to improve the appearance of the arcL 
They are virtually part of the abutment which is some- 
times even conridered as extending to the joint B. In 
a very fiat arch ibe linear atcb may be brought to coincide 
more truly with the axis of the ring by lightening the 
haunch, with which olgect the roadway is sometimes 
carried on small fiat arches turned at rigbt angles to the 
main arch, and having the spandrils of tha rnain arch as 
abutments. 

The joints-between the voussoics should be very evenly 
worked, so that the pressure may be evenly distributed. 
In brick joints the layers of mortar should be thin. Great 
care shodd be taken to provide for the drainage of the 
roadway above the arcL With this object the masonry 
should be covered with a sheet of asphalt sloping down to 
the piers or abutments, and suitable drains must be pro- 
vided to collect the water and discharge it through the pier 
or abutment. 

Seew Abches have tdready been treated of under the 
general head Axch (voL iL p. 330). - 

Considerable attention must be given to the con-, 
stmction of the centres or wooden frames on whicb the 
vonssoirs rest whQe the ring is in process of being built. 
Extrome ri^dily is necessary, and this rigidity is best 
attained ly adopting one of the Ibree following plans 
(Bankine) : — 1. Direct supports as in fig 53, illustrating 



Fig. 56. 

ia to be lowered fbese cross wedges are knocked OTt, and 
'the main wedge C driven back. Owing to defective cen- 
tering some large I^uch arches sank much during con- 
struction, and owing partly to this cause, and pmtiy, as it 
would appear, to defective mason-work, the total deforma- 
tion after the centres had been struck was most extraor- 
dinary. In Perronetfs bridge at Neuilly (vide Table XVIL, 


amoup tod to 13 inches, and after the centre was struck a 
further sinking took place of indies. The crown of 
the centering had a radius of 150 feet, but the sinking of 
the anb was such that for 60 feet it assumed the form of 
an arc of a drde with a radius of 244 feet. It is remark- 
able that the bridge, built in 1774, of very bold design 
and so imperfectly executed, still stands. "When the 
centres of Waterloo Bridge were removed no arch sank 
more than 1 J inches. Centres have occasionally been sup 
ported on stoong sacks full of sand. To lower the cen^ 
the sand was allowed to escape through apertures m the 
sack. It is bdieved that this method first employed 
by a French engineer, M. Beaudemoulin. The canvas 
has been advantageously replaced by wrought iron 


312 


JB E I D a B S 


boxes or tnragbs; tiie Hock snpporting tbe cen^ acis as 
a lid resting on tbe sand inside ; wben &e sand is eUonred 
to escape tbe block sinks slowly down inside tbe box. 

I 45. Companion <ff Metal tnth Masonty Arches . — ^Metnl 
mnbed ribs may be used instead of rings of masonry to 
support a platform and roadway. These arched ribs con* 
stitute true arches whenever, as is ^nerally the case, all 
parts of the rib are compressed. Tbe prindplas by wMcb 
tbe stress on each part maybe computed do not differ from 
those already explained for arches' of masonry, but it is 

•!_!_ -.^1 .al.^ fAl t- A 


for continuous metal ribs than for voussoirs. \^th voussoiis 
we have seen that the resultant thmst at the s pring ing is 
indeteiuiinate both in magnitude and position, but we shall 
fiee hereafter that the resmtant fhmst, which will be called 
if at the springing of a metal arch is easily rendered deters 
minate. Supposing f and ty the thmsts due to a given load 
56), to be known, then if the form of rib be maria to 


<% 


1 

s < 
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t: 




Fi{r- 58. 

emrespond rrfth any linear arch for the given disfcribntion 

“if* T f ^ ^ asiH Md 

TOiformly dutnbnted; tbe arch will then be strained as a 

SfribntfM same 

tofnbation of loads, extension being substitated for com- 

gMsion and dip for nsa Fig. 56 shows a rib of this kind 
pol^n ^rThi'^SS 

»kei.im)ai.Ma «„ le „,SjbTS ^ Tk'' 

JTO>S la imtoht to ^ 


the stress may be resist bSfte of 

« an arcb to resist flexure u a strength 

fte metal rib than in tbe masonS^SS^ff “ 
ft^Ue to say that the ring ’^“uld be 

flexure, for we hav^ on thrCt,^ ‘o 

eontrary seen that the 


Ukchis 

moment of the elastic forces at any section of a stone rina 
does resist any distorting action produced by the load • bat in 
masonry this moment should never exceed the comparatirelf 
small valne consistent vritb the absence of tensi^ on anv 
part of any jwnt. The metal rib may with salefy he eai 
jected to considerable tension in parts, and its strength to 
resist flexure can be easily increased and can be 
with cer^ty. Moreover, by bipging the rib at one or 
both springings, as can be done with meta^ the preblem of 
determining the horixontal thmst (or total thmst) is am- 
plified, the position of the thmst being thereby rendered 
certainly axial at this pwnt^ and then by takaiginto aocoimt 
the actnal deformation of each jmrt of the rib a 
solution of tbe problem of its strength can be nhfBf npit 
I 46. Mommtal ThruH of a MOal Arch or Hib Ungti 
at the Alnitmenis.-—F>y supporting a rib on pins or in 
^lind^ bearings {vide flg. 62) at the abutments rre 
determine two points traversed by tbe thmst. The effect 
of allowing free rotation is necessarily to render the bending 
moment ntX round tbe centre of reflation. Hence the 
resultant thmst must traverse the centre of the pin, or tiie 
cento of curvature of the bearing Knowing the point of 
appitotion of the thrnst we have now to determine its 
magaitnd& The vertical component v is tbe same as the 
load on the pier of a girder of the same span equally and 
amflarlf loaded, so that the problem reduces itself to the 
determination of A the horizontal component. 



^5T. 


»eiifl^ar xib (fig 67), bearing a load 
(ucglertM bpmontal ^atform of the bridge 

rib), jae Vr arch 



pMh ^ etoeticity, imd tending eiflier to 

b^g ^ngiogs; in other worda tije iib» 

^ rile application of the wrigbt^ 

to 05- ta^SjpAP^W toj^ton^- 


tre ARva 

centre or nentialM*^”???”^ acting at any given section, to 
boriwntai ibe «tabetebt«(% 58) above to 

^dered to apnngingB ; let this moment be con- 
jleag let 2, len^h ALof the lib messnred axiaBy 

by whi(ajft»Vn<ny.iSl «-ri‘Lri>ort Stance messnred ioriwntsUj 
moment M acHac thnnigbont the length aL wnSSl 
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increase or diminisTi fiie span of the rib at the springing the rest 
of rile rib being assnined fiee fitnn strain, ^en caning I the 
moment of inertia of the cross section of the rib^ and £ the modnlns 
of elasticity, 'ire riiaU • 


1 


jU^.aL 
As- , 


as appears fiom the following considerations: — 

In ng. 58, let Oo=Aa=Bo=AL; conceive the surface at AB as 
fixed, and let the action of the con^e 31 be such as to extend the 



also m have (§ 24} — 



end therefore — 

2IaL i 

«»l=- £I gf- 


join o and Q and draa* the line oQj, mah^the angle QoQ^ equal to 
oooi; at Q draiv perpen^cular to oQT Then the effect of the 
couple 31 on the lengu aL of the rib, the rest being unstrained, 
\riU to move tiie -point Q to Q„ and by similar triangles 
have — 

andriterefine — 

^ 3LaL -- 

QQi— • oQ • 

Then resolving the motion Q^, into horizontal and vertical com- 
ponents As and Av, ire have ly sinular tiiangdes, As : QQxS=y : oQ, 
or, as above — 

._3Iy.AL 


As=s 


TIE"- 


Buti^ as above stated, the rib does not act as asptingin eitiier 
direction, the span \riU remain constant, and the sum of all the 
changes in span ponced by aU the succesrive lengths AL \rill ba 
fli7, at 2As=0. Hence, once £ is constant^ \re have 

Z 2 My.AL _g 


as a necessary condition for the equilibrium of a loaded rib, hinged at 
the abutments -irhen these do not jirid. This condition must be 
satisfied rrhatever be the form orlrad of the rib^ the reasoning by 
-nrluch it ires obtained bring independent of the form rither of the 
rib or Ihiear arr^ liVhen -me cross section of the rib is constant, 
ire have — 

8 33Ip.AL = 0 . . 

'We riudl now proceed to show how the linear andi satis^ing this 
condition can be found for the cose of a uniform rib. 

Let the line OCKO.^Ox, fig. 59, be the geometricd axis of 
the rib^ and let be the linear arrii required ; this arch 

wni, as shown abov^ 'rat the geometrical axis at some print, as 
at Oj. ~ 

Let OJS represent tiie Resultant pressure on the rib at any print 
C^in direction and magnitude^ fig. 60. If riiispressnre beresolved 
into its vertical and horizontal components, tiie latter will be 


e^ual to the horizontal thrust A (constant rintmgfaoiitthe arch 

since tire loads axe vertical). 


Cr 



This force ap^ed at C, will be equivalent to an equal and 
pamTlri force, 0 ^,„ applied at the poin^ O 4 in riie_ axis, added to 
a left handed con^e^ of wbidi the moment is h O 4 C 4 . This couple 



^ Kg. 60. 

is, for the point O 4 , the couple M* required fra equatiora 1 , 2 , and 
3 , tire magnitude of whiih, A being constant is proporbonal to tire 
vertical distance 00 between the curves at any pcnnt. Equanon 
3 requires that the sum of all the values of Aly riiall be equal 
to zero, and -we now see t^t this condition results when the sum 
of all the produob of OC into y is eqnai to zen^ or when — 

4. 2y.OC=0; 

when the taoss section is not constant the value of — j— 
substituted for the simple product y.OC. 

aV ^lereniHmmr f:!!!* flninal 


must be 



me a«at fidfillu« tiw condition in equation 4. We might 

proceed tentatively, drawing numerous linear ai^es, and sdectmg 
by trial that which most nearly fulfils the conditira, as propped 
IwlIrBdL Pne. I.Q.E., vol. xxxiL, but Professor Fuller of Belfast 
riiowm Pm. 1.0 Jl., voL xL, that the orduiates of the Glared 
linear can at oncehecalcnlsted from the values of the ben^jg 
moment at the several sections of a beam of equal rad sinu- 
larij loaded. Let oy.Psy* (fig. 61), be the curve of hendmg mo- 
menta which, as -was mown in § 30, is one form of linear arch cor- 
cesponding to the givra load, the lengths oo,, OjOg, &c., l^iog 
sqid ^lilrepresrafeg AL ; let y as b^re be ray ordmatc of the 
curve ooxojflfc the axia of the rib ; let ^be ray ordinate of the 
given curve of bending momratsj_let_« he ray ordinate of the 
required linear arch. Driieii, since oe=ac— y, we have for the case 
of Tinif oTm cTOSS Section rad hinged abutments the ^natron — 

5 . ... ■ 2y (» — y)=0i ” 2 y.re=^ ; 

* This couple is suffident to shift the force from Q, to O 4 , but toe 
resnltant of the force jitCi sad toe couple -would 
^Srical axis of toe rib. To alter &e direction bi Iftis 

Sann era vertical component must be added, 
ponent may belooked upon asa sbe^g force, which, being veitieai, 

tends nritoer to extend nor to dimini sh toe ^an. 

IV. — AO 
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, but the ratio m: sg is constant and may be deggnated by the letter 
*; BO tiiot ivo may write k (2y. ag)^ Sj/*, from whieli equation we 
the value of h— 


k — =2= 

2y.By ‘ 


If the cross seotion is not constant we have for k the more com- 


7 *= — =■ 5 

^ I 

but K^kjg, so that the required ordinate sc is at once obtained in 
terms of k and the known ordinate sg. 

When the actual linear arch osiCfy, &o., has been thus obtained, 
it is eoqr to calculate the horisontal tiurnst; for let s.e,bB the 
maximum ordinate, the direction of the thrust wO at thm point-of 
the cnrve^he horisontal, and therefore calling W the wmght on one 
aide of this ordinate, andasthe distance of its centre of gravity from 
the sptingmg, we have — 

8 Wa!=h.^, 

from which A can be found. < 

hand V being known give the position and direction ofthcresnlt- 
ont thrust at the spiingmg of the rib. The magnitude of the thrust 
at any other point is easily compnted graphically or by moments 



Bg. 81 . 



? f i“*. m to be compnted by firat resol^tr 

wai (if not^) to f 

magnitude of whiAS^o yg;Ji!A ^*S?^y »*»««. the 

by wSe formulm given s^cn oistanco from the axis canhe comnuted 


suro^todft th?sS^“Ml.*“ ^ rib he 

indeterminatevSito lfrnito^eSntoJ®!II?“S «mat 

ribb t of 

adopted of allowing tL rib 4?^ practice wiUbe 

«* in %. 62} the iLulSnt tWt^Sl ♦i!’®®’?®’ 
mntdy axial, and the stress approri- 

be determined with as much ^ **“ 

parts of. a girfer. When th« ^ 

metal nreh . ® spen is larce a cnst-imn 





in practice we most provide for all the possible combinatioDs 
of passing load, we need take little pains in designing the 
curvature of the rib — a 
fat arc of a drcle with 
a rise of say ^th wiU 
answer wdL The semi- 
circular or dliptical forms 
are not good, for no 
linear arch with any prac- 
tical distribution of load 
can even approadmately 
coincide wiA a form in 
which the rib springs 
vertically from the abut- 
ments. 

The general character 
of the cross section should 
be mmilar to that for a 
g^er, inasmuch as the 
rib will have to resist 
bending moments ns well 



Fig. 82. 


as direct compression. The depth need not, however, he 
nearly so great as the depth of a girder. Lot a cross 
section be chosen in which the area is assumed as approxi- 
mately say 5 per cenh more than that which wonld 
be sufBiuent to sustain the thrust resulting from a linear 
arch suitable for the maximum load and , coinciding 
approximately with the axis of the rib. (If the load be 
nearly uniform per foot run of platform we may for dn« first 

approximation take where d is the rise of tiie 

linear above the springings.) With the rib thus de- 
agned determine by the method given in § 46 the actual 
Iiuew nr^es ^ulting from the following arrangements of 
^>^g load (combined with the permanent load) : — (1), 
linage half covered from one end; (2), tbree-guarten 
Mv^d from one end; (3), wholly covered ; (4), covered 
by the pa^ng load over the middle half of the bridge, the 
annohra being unloaded. Draw these linear arches on the 
nb by tlm method given in § 38, and choosing at each one of 
some eight or ten selected sections the two curves which most 
nearlyapproach the top and bottom flanges respectively, com- 
pute the moxmum intensi^ of stress on the top and bottom 
4 « each section from the two tbmsts corresponding 
i 1 ® bnear arches; where the stress is excesrive 
iMtal ; remove it where the maximum stress is less 
tton the safe stress for the material If no great change 
if *^® tbis process will be snfSdent, but 

® section is seriously modified by the alteration 
make a second approximation by recalculating 
iiw 4 ^ 1 *^*^ arahes for the new form of rib, and thus proceed . 
n^nai i'*^***^ stresses corresponding to the 

TvwntB arches are met by sufficient metal at all 
« L ® - *^®®‘^ uniform depth throu^ou^ 

fitrens merged in depth at the places where the 
e to bendrng moment has been foimd excessiva 
mnat ^® ®®®ct of a change of temperature 

the account This can be done by finding 

the linear arch given by the expression- 

alteration in span which would result fiom 

or co^HPf ^ ^® expand 

?® **““2® tempeiStnre. 

slender ” arches abutting against comparatively 

Mcount must be taken of the thrust trans- 
<ina * ® ^^“^bouring arch. This thrust will 
nq tot* *'^PMsing load, and a part may be con- 
©n ty the pier ; the remainder which the 
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pier cannot connterbalance must be .componnded Tritb the 
reaction dne to the linear arch calculated for the peimapent 
load of the unloaded span. TTith the reaction thns com* 
pnted the linear arch resulting in the unloaded q)an must 
be constructed, and the stresses examined on the top and 
bottom flanges of the rib. ' 

The theory no\r ^ven for a stiff rib used as an atdi 
is equally applicable to a stiff rib hung as a suspension 
btid^ 

^ § 48. Wooden AnJies. — ^Arches hsTe occamonaUy been 
bhflt of urood with ribs elaborately constructed of bent 
timber, scarfed and bolted together; the strength of sndi 
a rib could be calculated in the way indicated for metal 
ribs, but the mode of constmction is not to be recom- 
metided. TThen wood is employed it should be used in 
simple straight balks bnilt into a framed arch. 

§ 49. Practiead Details of Metal 'Arches. — The common 
form of metal arch is a cast-iron rib of X section and of 
small depth. This rib is intended to be sufficient, unaided, 
to bear the whole weight of the superstructure. Q3ie 
qiandrils, made of some kind of lattice work (or occasion- 
ally a mere arcade), bear the roadway, and to some extent 
stiffen the rib beneath. The rib may with advantage be inade 
mndi deeper than has been the practice, and may consist of 
tnbes framed as in the St Louis Sridge, flg: S, I^te X7IIL, 
so as to form a single stiff rib. TFhere, to gain head- 
way, a lib of small depth at the crown is desir ablp, the 
rib mi^t with advantage be deepened at the hann(ffies. 

Wrought iron is a very suitable material for small arches, 
where the permanent load is insufficient to prevent tension 
from occurring in some parts of the ril). Cast-iron and 
cast-eteel are better materials for large spans; for moderate 
spans a good form of metal aidi w^ be shown rmder the 
head of '"Frames” (fig. 77), being that in whidi a lower 
member is braced to the upper member carrying the road- so as to extend it, and the four other members will be 
way so as to form a true frame; for very large spans a compressed; if CB is lengthened AD wQl thereby be corn- 
single deep rib, or a frame with patalldi members arranged pressed, and the four other members extended ; if the 
as an arch, may be adopted. This design has the advan- workman does not maka CB and AD of exactly ibe right 
tage over that shown in fig: 77 of avoiding very long length they and ^ the members will be permanently 
bracing at the abutments. strained. These stresses will be unknown quantities, which 

the designer cannot take into account, and such a combina- 
Y. Fbames. ought therefore never to be adopted. A frame of this 

second type is said to have one redundant member. 

§50. Preliminary. — ^A frame is a rigid structure composed If the members AD and CB were flexible cords there 
of straight stmts and ties. The stmts and ties are called would be no redundant members ; for the listening of 
the members or ]^eces of the frame. The frame as a whole one diagonal would throw no sensible stress on the other 
may be subject to bending moment, but each bar, pillar, diagonal, since it is supposed incapable of resisting a thmst. 
rod, or cord in the structure is thereby simply extended or ^oth diagonals, if flexibly are required to prevent the 
compressed so that the total stress on a given member is quadrilateral frum getting out of shape. Members capable 
the same at all its cross sections, while the intensity of of bearing only one kind of strain might receive the name 
stress is uniform for all the parts of any one cross section, of semimembers. 

This result must follow in any frame, the members of which § 52. Pxfemal Forces on Frame.— Pnioes used as bridge 

are so connected that the joints offer little or no resistance trusses are in equOibrinm under the external forces applied 
to change in the relative angular position of the members, to them. These forces are — (1) the loads, (2) the reactions 
Thnsif the members are pinned together, the joint consisting at the points of support. The loads are to be referred to 
of a single <mcular pin, the centre of which lies in the the joints as follows : — (1) find the resultant of the load 
axis of the piece, it is dear that the direction of the only carried by any two joints ; (2) resolve that load into two 
stress which (an be transmitted from pin to pin will coincnde v^tiial (ximponents acting throngh the two joints ; (3) com- 
with this axis . The ams becomes, therefore, a line of pound the several (wmponents acting at each joint into one 
resistance^ and in reasoning of the stresses on frames we resultant. This process gives a frame with external forces 
may treat the frame as consisting of simple strai^t lines equivalent to the actual loads, but acting only at the joints, 
from joint to joint YThen tiie members of a frame The frames are always snpported at a joint, and the 
consist of iron rods as ties, (ximbined with struts formed by reactions of the supports are therefore also forces acting 
angle iron or T iron of the usual sizes, or by pieces of at joints. TOie load between any two joints is directly 
timber of the ordinary dimensions, it is femnd by experiment supported by the member of the frame joining them ; the 
that the stresses on the several members do not differ sen- stresses dne to the direct action of tT»ig partial load must, 
sibly whether these members are pixmed together with a where great aciniiaGy is wanted, be added to the stresses 
single pin or rigidly jointed by several bolts or rivets, computed on the assumption that the loads have been 
Frames are much used as girders, and they also give useful applied directly to the joints. Generally the stresses dne 
designs for sn^ension and arched bridges. A frame used to the direct action of the load between two joints may 


to support a weight is often called a truss; the stresses on 
the vaticras members of a trnss can be computed for any 
given load with greater accnracy than the intensity of 
stress on the varions parts of a continnons stmetnre sn(ih 
as.atobnlargirder, ortheribof anaixh. Many assumptions 
are made in treating of the flexure of a cimtinnons stmeture 
which are not strictly true; no assumption is made in 
determining the stresses on a frame, except that the joints 
are flexible, and that the frame shall be so stiff as not 
senobly to dter in form under the load. Both assumptions 
are (^insistent with the facds in the case of any bridge truss. 

§ 51. Classes of Frames used as Trusses . — Fr ames used 
as bridge trusses should never be designed so that the 
dongation' or (impression of one member (an elongate 
or compress any other member. An example vrill serve to 
make &e meaning of this limitation clearer. Let a frame 
consist of the five members AB, BD, DC, C.^ CB (fig. 63), 
jointed at the points A, B, C> and 
D, and aU capable of resisting 
tension and compression. This 
frame will be rigid, i.e., it carmot 
be distorted without causing an 
alteration in the length of one or 
more of the members ; but if from ^ 
a (hange of temperature or any 
other cansB one or all of the mem- 
bers (hange thur length, this will not produce a stress on 
any member, but will merely cause a change in the form 
of the frame. Sn(di a frame as this cannot be self-strained. 
A workman, for instance, cannot produce a stress on one 
member by making some other member of a wrong length. 
Any error of tiiis kind will merely affect the form of Ae 
frame ; if, however, another member be introduced between 
A and D, then if BC be shortened AD will be strained 
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be ne^oted exceptTrhere a member of the ftame is em- 
ployed to carry tiie roadway. . , . , 

Kg. 64 shows a common form of bridge truss known as 


m 


V^Y 




I « 

1 

s 

J jr 


Fig. 64. 

a ITama girder, with lines indicating external forces ap- 

i )]ied to the joints ; half the load carried between the two 
ower joints next the piers on either side is directly carried 
by the abutments. The sum of the two upward vertical 
reactions must clearly be equal to the sum of the loads. 
The lines in the diagram represent the directions of a series 
of forces which must all be in equilibrium ; these lines may, 
for an object to be explained in the next paragraph, be 
conveniently named by the letters in the spaces which &ey 
separate instead of by the method usnidly employed in 
geometry. Thus we shall call the first inclined line on the 
left hand the line AO, the line representing the first force 
on the top left hand joint AB, the first horizontal member 
at the top left hand we line BH, ise.; similarly each point 
requires at least three letters to denote it ; &e top first 
left hand joint may be called ABHO, being the point 
where these four spaces meet. In this method of lettering, 
every enclosed space must be designated by a letter ; all 
external forces must be represented by lines outside the 
frame, and each space between any two forces must recrivo 
a distinctive letter } this method of lettering was first pro- 
posed by Mr B. H. Bow (JEeonomics of Coastruetion), and is 
convenient in applying tire theory of reciprocal figures to 
the computation of stresses on frames. 

Whw the weight of the truss is small it is usual to refer 
the weights of the parts of the truss itself to the some joints as 
carry the roadway, and to treat all other joints as unloaded. 

The reactions at the pouits of supports of a framed andi 
or suspenrion bridge are inclined, as in fig. 65 j the manner 



lines in the two figures are paialldi, and corresponding 
lines which converge to a point in one figure form a closed 
polygon in the other.” 

.• let a frame (without redundant members), and the. 
external forces which keep it in equilibrium, be represented 
by a dingram constituting one of these two plane figures, 
t bq n the lines in' the otW plane figure or &e reciprocal 
will represent in direction and magnitude the forces between 
tile joints of the frame, and, consequently, the stress on 
each member as will now bo explained. 

Bemrocal figures are easily draim by following definite mle^ 
and aimid thercrora a simple method of compnhng tho stresses 
on members of a frame. 

The external forces on a frame or bridge in equilibrium under 
those forces may, by a well-known proposition in statics, be 
topreseutod by a closed polygon, ewdi side of which is patallu to 
one force, and represonto the force in magnitude os well as in 
direction. The sides of the polygon may bo arranged in any order, 
provided care is taken so to draw them that in passing round the 
polygon in one direction tin's direction may for each side corres- 
pond to the direction of the force which it reiircsents. 

This polygon of forces may, by a tiight extension of the above 
definition, be called the reeiproeal figure of the external forces, if 
the sides are arranged in tho same order os that of- the joints on 
whi(di they act, so fnat if the joints and forces be numbered 1, 2, 3, 
4, ke., passing round the outside of the frame in one direction, and 
returning at last to joint 1, then in the polygon tho side r^resent- 
ing the Torco 2 wiU bo next tho side representing the force 1, and 
wOl bo followed by tiie side rraresenting the force 8, and so forth. 
This polygon falls under the definition of a reciprocal figore ^ven 
by Clerk Aiaxwcll, if wo consider the ftamc as a point in equilimium 
under tiie extemid forces. 


as. 
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Fig. 600. Rg. G6&. Fig. 66e. Fig. 66d. 

Fig. 68 shows a frame supported at tho two end joints^ and loaded 
at each top joint Tho loads and the supporting forces are 
moicated. by arrows. Fig. C6o shows tho redpro^ figure or 
polygon for tiio external forces on the assumption that the reoetions 
are dightiy inclined. Tlio lines in fig. CGo, lettered in the usual 
correspond to the forces indicated by arrows in fig. 66, and 
lettered according to Mr Bow’s method. iVhen all tiio forces are 
vertical,^ as will oe the cose in mrders, the polygon of external 
form will be reduced to two stramht lines, fig. 666, superimposed 
®®,ti»at tho length joC represents tiie load AA, the 
tbe length Ya the reaction YX, *»d so 
^ consists of a BCtics of lengths, as 
AB.... .sz, representing tiie loads taken in their order. In sub- 
sequent dugrams the two reaction lines will, for the soke of 
^«OTes8,te drawn as if slightly inclined to tho vertied (as 
pra^dbyMrBow). 

If uiere ore no redundant members in tho frame, there will he only 
^.tting at tile point of support, for these two mm- 
bcTC wm be sufScient to balance the reoctnm, whatever its direction 
^ ttraoforo draw two trieiiglea eabh having Jp 

having the two ^er tides paialld to 
of these triangles wOl represent a p^ 
™ ^r^Tnium at the point of support Of there two 

Y^re « fig- 66ei sdect &at in whi&tho letters Xmd 

lines XE (naining tiie apex of the triangle © 

AS and YE are the lines parallel to the two memb^ *“ 
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same name in fhe fiame (fig. 66). Then the tiiang^e YXE is the 
ledprocd fignie of fhe fbiee linm YY, XE^ £Y in tiiebamiV and 
repiesents the three fotces in eqnilibrinm at the pdnt YX£ ef fiie 
frame. The direction of YX, oeing a thnist nmrards, shows fhe 
direction in whirdi we most m zonnd flie trian^ YXE to find the 
direction of the two other forces; doing tlm we find ^t the 
force ^ most act down towards the jxmt YXE, and tire force 
£Y awaj from fhe same pdnt. PntnnR arrows on the frame 
diagram to indicate the direction of the Torces, we see that the 
member BY most poll and fiierefore act as a tie, and that the member 
X£ must pnsh and act as a stmt. Passing to the pdnt XEFAwe 
find two Imown forces^ the load XA. acting downwards, and a pnsh 
irom the stmt XE, which, being in compression, must pnsh at both 
enda^ as indicated hy the arrow, fig. 66. The. directions and ma^- 
tndes of these two forces are alra^ drawn (£^. 660) in a fitmg 
position to represent part of tiiepon^n of forces at XEFA; ^ 
ginning with the upward thrust E^ continuing down YA, and 
drawing AFpuallef to AF in the irume we complete the potogon 
I7 drawing £F paralld to £F in tiie frame. The point F u &ter- 
mined hy we intersection of the two lines, one beginning at A, and 
&e otiier at R TTe then hare the polygon of forces EXAF, tiie 
redprocal figure of the lines meeting at uiat point in the frame, 
and representi^the forces at the point EyAF ; the direction of 
the forces on and XA being known determines the direction 
of the forces due to the elastic reaction of the members AF and £F, 
showing AF to pnsh as a stmt, while £F is a tie. We hare been 

S ided in the selection of the particnlm qnadrilateral adrgited ^ 
e rule of arranging the order of the sides so that the same letters 
indicate corre^ndmg sides in the diagi^ of the frame and 
its redprocaL Contmning the construction of tiie diagram in 
tiie same way, we axtira at fig. 66d as the complete redprocal 
figure of tiie n^e and forces npon it, and we see ^t each line in 
the redprocal fignre measures the stress on the corr^onding 
member in the name, and that the polygon of forces acting at any 
pdn^ asIJXYiintheframeisremraentedbyapdygon of the same 
name in toe redprocal figure. TFhe direction of toe force in each 
member is eadly ascertained 'by proceeding in toe manner above 
described. A sin^e known force m a polygon determines toe direc- 
tion of all toe others, as these must all correspond with arrows 
pointing the same way round the polygon. Let toe arrows be 
placed on t^ fiame ronnd each joint, and so as to indicate the 
direction of each force on tiiat joint; then when two arrows pdnt 
to one another on toe samo.^^ that piece is a tie; when thqr 
point fiom one another toe piece is a stmt. It is hardly neces- 
sary to say that toe forces /exerted by the two ends of any one 
member must be equal and oppodte. This method is nnivenally 
ajqilicable where there are no rednndant members. The redprocu 
f^nn for any loaded frame is a complete formula for toe sti^ on 
every member of a frame of that ]^rticn]ar class with loads on 
givenjoints. Some examples of these figures will be given, and the 
reader will easily constmot others for hmiself. 

§ 54. Wearen Girders — JSedprocal Figure and Mahod 
of Computing Stresses by Mdhod of Sections. 

Case 1. ^e Warren girder loaded at each top joints 
figs. 67 and 67a. This, diagram differs very slightly from 




triangles, and the inclination of the hracing to the horizon 
should never be less than 45°. 

Case 2. Warren girder loaded on top and bottom, fi^ 
68. 686 shotrs the polygon of external forces, and 68e 



that shown in fig. 66. The top and bottom members are 
in straight lines, and consequently 
the lines indicating the stresses on 
the bottom member are superim- 
posed one on the other instead of 
radiating from Y; the loads XA. 
and FZ are shown as directly borne „ 
by the piers. It is clear that if the 
road is supported by a platform 
reaching from the end joints to the 
piers, h^ of the load on these parts 
of the platform will be directly 
supported on the peis. These end Pi bt 1 

loads ate riiown t^o in the subse- I 69. The polygon BXZ, fig. 69a, represents the external 

qnent diagrams. The truss is generally bnilt of equilateial ' forces. 
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Case 4. Warren girder; load on half the top joints fig. 70. ^* 5 tons, the 

In designing a Warren girder it is necessary to provide for “ 

the adrancing loai With a unifonnly distributed load the ' 
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I and tensions on the dii 
Table XI. 




Fig, 70 

diagonal btadng conasts of alternate struts and ties ban- 
ning, if supported at the bottom, with a stmt at end, 
or with the tie at 

eadi end if the truss ' ^ 

is hong from the top. / 

At die centre there a / i ^ 

1 — -ri .1 .. A ~ ' "■■ /! *< 
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Brace. 

Fxensee. L 

Compicssloa. 

1 

15XVJS47 

17-82 

2 

10x1-1547 
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10x1-1547 

11-55 

4 

6x1-1547 


6 

5x1-1547 

1 8-77 

€ 

0x1-1547 

1 ... 


Teuton 


Thwe sWesse^ given sunply ns on example, apply to the one 
s^ial load, imd are not to bo confounden iritli the »»<i»8mn.~ 
stre^ wfach u adraneuiB load of the samo intensity would 
pn^ct The stresses on the two halves of the girder are sim- 
xnfttnctUo * 

The arithmetical mode of computation is the ampler where the 
top and bottom membere are paralltd and the induction of the 
constant; where these conditions ore not fnlfilM tiie 


At tile centre there a ^ g 

will be either two /V 7 / ' 

tua or two stmts in ju / \ / / 

jnxtapositiou; or, as yV V — 7^ — T * 

in tiie case where / \ / \ / I 

there are an even S 

number of loaded \ /\ /\ /\ /\ 

joints at the top, V V \/ V > 

the central pair of ^ z. tr i. 

diagonal members 

trill be unstromed; hnt an advancing load {n^ecting the 

thl^nT diagonal meSer (elcept 

the end ones) alt^ately into a stmt and a tie.' It is 
necereaiy to proride for the masimom extension and 

effects of the permanent and pasain ff load • the 

of dilution 

W bSw the centre, butTt (& 

ge bridges) towards the ends. Each mAmTini. of 

Sl alternately as a stmt and as a 

h^ occurs when tiS ^ 

ing throng ^ vertex of '^'twadplane pass- 

question ifae base • let d j? which the membSto 

me member and the' rin. < «,■ distance between 

and 31 the bending on the member, 

gWer loaded at too pn?ii». “Jodated os for a 

The sti^ Then 

stress in toe soUdrirf^ SITIsl corresponds to toe sheaiim? I 


in toe actual dcsim of any girder to snit various combinations 
car^nst be taken to design eadi member to snit the 
m^WKin stress winch can onse from any combination. The maxi- 
A*®** ^ easily selected by means of the dia- 
8 Care must be taken to meet both the mnritnum 

"seed 
We 
sntie 
it is 
to a 
tent- 
obe 
any 


agon 
intin 

I ^ done by cuttirig'^Sgh^w”' 

.... - 

les ol 

tccDunc toe form 

d of a long cont 

i torfl wli® of girders, supported at or near the middl'e of 

hang from the first 
anangement g^tly simplifies 

diminisliing toe advitB® 
denved from the nse of continuous girders. ^ 

^nlS‘ o/ftWer.—The framed girder » 

sometimes made of the form in Sg. 72, which has the 
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Kg. 72. 


i <! i 


*-*wecu w caicniats tho efw.^ 

toe shearirig stress d^nal as fol. 


Kg. 71. 


length of the end dingonsls 
The redprocalfiguiefS- this 

j^ts IB shown in fig. 72a. This girder |e 

BsometimwcalledabowstringS,? jr /VT ' 

{hough this name moiT^fSdv 

&he^SloM^rr^ 

would rlsrft i? 2? ““ wcippocal I 

$z 'auTS\;s 
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lihe saviog to be obtained by increasing tbe depth beyond 
abont of the span. 

The diagonal bracing in the TTarren and bottling 
girders is sometinies arranged as in fig. 73 ; the girder is 



then called a latticogirder. It is to be treated as a series 
of superposed Warren girder^ each bearing its share of the 
load. This form has a sligiht advantage inasmuch as 
the diagonal stmts are stifiTened by being pinned to the ties 
where &ey cross. 

Pig. 74 shows a very common and useful form' of girder 
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m 
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m 
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where the upri^ts between the top and bottom mipbera 
are able to sustain both .tenmon ‘and compresmonj while the 
diagonals are only “semi- 
members,” bang flexible 
rods or bars. The reciprocal 
for this design is shown in 
fig. 74a with two joints more 
heavily loaded than the 
others. The members in fig. 

7 4 which have no arrows on 
them are idle ortmused,with 
this particular distribution of 
load. When the permanent 
load is considerable as com- 
pared with the passing load, 
the end or two end diagonals 



Fig. 74a. 


shown dotted will not come into action with any distribu- 
tion of load, and may therefore be omitted. This form is 
much used- when wood is employed for the compression 
members. It has in every case the advantage t^t the 
stmts in the bracing are shorter than in the Warren girder. 
The lettering is arranged so that only those spaces have 
letters which are divided by members actually in use under 
this particular load. 

P{^ 75 and 75a sbow a modification of this truss for 
small spans, and its reciprocal when loaded on one joint; 



the lettering here also only suits the one distribution of 
load, and the idle members have no arrows on them. 

§ 56. Framed Suspension, Bridges and Ardies . — Ttipm 
frames, like the girders, consist of top and bottom mem- 
bers, braced together by ties and stmts. The bridge is a 
suspension bridge, if the frame is supported by inclined 
forces pulling outwards from the brid^ as in fig. 76, and 


an arch is supported by forces pushing inwards as in fig* 
77. The reciprocals of these two forms with the joints 
at Ibe platform uniformly loaded 
are annexed. These reciprocals 
are drawn on the hypothesis 
ibat the direction of ^e thrust 
or pull is known ; and this has 
been chosen in this case so as 
to reduce the stress on NGl 
to zero, as would necessarily 
be the case if NO were omitted 
ox cut. Wheii this is not the 
case the direction of the thrust 
or pull at the abutments must 
be found in the manner explained below. 




J» ♦ 0 '♦ * 



Fig. 76. 

It is easy to design the bridge so that both tiie top 
and bottom members of the 
suspension bridge remain in 
tension, and bolb those of the 
arch in compression under 
all distributions of load. This 
would allow wire rope to be 
used for both members of 
the suspension bridge and 
cast-iron or steel for both 
members of the arch. The 
stresses on the bracing are 
very uniform and smw as 
compared with those on the 
diagonals of a girder. 


ms 



Fig, TBa, 


Fig. 78 shows a slight modification of Ibe design for a 


J J 

ff \ jt 

S 
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suspension bridge, very suitable for spans so large that 
the end stmts in the pre- 
ceding form would be in- 
conveniently long. The re- 
ciprocal annexed is drawn 
for the case in which a 
doable load is placed on 
•half the bridge. The same 
design is suitable for an 
arch. 

The resultant thrust or 
tension at the supports of 
framed suspension bridges 
or arches can only be found 
by a method analogous to ‘ 

that already explained for the solid metal rib. This method 
was first given by Prof. Clerk MaxwelL 

Consider any member A, fig. 79, of lengto L and cross-sectiau a, 
made of a material Laving tne mod^ns of elasticity E; under the 
action of a stress F, the length L will be tdtcred ly an amount — 
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Anptapriato rfgna most 1» given to the nrithmefical valuffl of the 
fotce^Lil the oltSion of length; thiw thrust and compression may 
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zontol components v and h \rill prodnee a stress F on A, equal to 
the sum of the stresses of/ and^, or — 

Fs=ffA+pu . 

Snhstitating this valne of F in equation 1 we haT&— 

2. . . . AS=fe®A+ps«) (^)=‘3®A+W», 

where c ^ a constant for each member. 

NoW| let the values of q, p, and e be calculated for eveiymember of 
the frame; then, calling the whole elongation SaS = A, 'we hare— 

fc=2 {eg^h+ipgv). 

If the abutments do not yield & = 0, and fclir this case— 

O V _ SS? 

S A = • 


bo called negative, pull and extenrion positive. If every other mem- 




u 






1 




Kg. 7». 

her of the frame were absolutely rigid, the span S of the bridge 

would undergo an alteration AS. Tlie ratio ^ wiU depend merdy 

Seomctrieal form of the fimme; let q be the value of this 
constant ratiOg so tliat— 

^ ASsgALsgF . 

JSoO 

produced on the member A by a hrairontal force 
/:As=AS;aI„ 



i, ««o 

from-, ro W we maj writL meiriy on the form of the 

/l^pP 

1- )!• !;h.!l thp'wh^iilr "1““ “» ff : P may 


« & to be found as for a girder similar]^ loaded, and t, the required 
thrust or tension, is the resultant of h and v. The calciuation 
is best made as follows : — Construct tables of the values of d 
and q for each member of the frame ; the method of sections 
or moments will answer best for the top and bottom memh^ 
and that of reciprocal figures for the diagonals ; assume a cross 
section for each member, l^d on a probable assumed valne of t; for 
tile required load ma^ tables of ^ and eg*, or what is equivalent^ 

00* fih 

when E is constant, make tables of the values of — and— . The 

sum of eg* or ^ con then be made. If there be a load on one jnnt 

only, find the values of v and Py for tiio right and left abutments^ 

thm find Se -* 

the load, and 

will now give the valne of A for this single ] 

The process of finding Sqpgn must be repeated for each joint which 
is loaded and the i^me horizontal Amst due to the load on any 
number of joints will be the sum of the separate values of A. When 
the horizonted thrust is known, the thrusts t and ti are obtained at 
the two. abutments % compounding the horizontal thrust with 
the vertieal weight borne at that aratment. When t and are 
known, the stresses on each member are to bo computed by recipro- 
cal figures or any other convenient method. The process most he 
repeated for each combination of passing and permanent load, so u 
to find the maximum stress to which any menaber con be subjected. 
If the assumed cross sections are not suitable for these stresses, liesh 
cross sections must be ossumed and the whole calculation repeated. 
The change in cross section will cause some (hange in the values 
of A, but this tentative process need seldom be gone through more 
than once. 



Fig; 80. 



Fig. 80a. 


frame of ahridge for which the calcuia* 
yns have ^en made. The span is 12^eeL the rise 12 feet, and 
tno truss 5 feet deep at the crown. The load assumed is 10 tons 

~ e Jr r — J'-.s' J' 



Fig. 81. 


pranmuTOtly on each top joints and 10 tons of passing load. Oa 
v^tli ““Aed the stresses when the bridge is wholly covered 

On fig. 80a am mm-ked the maximuffl 

•- ' ' ■ Figs. 81 and 82 showgraphi- 


With the 
stresses wi' 


_ load. __ 

any distribution of load. 
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eally the anunmt of metal teqaiied in this hrid^ andinamderof 
the same span and 12 feet dera; tiie hreadth given in the diagram 
to each member is pioportioimr to the cross seraon required. The 
qnantitr of mefail xeqnrred for tiie jgirder exceeds that fortiie arch in 
the rano of about 175 to 100 : a snmlar calculation for abonstring 
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lattice ginier 17 feet deep at the centre gives the ratio betireen the 
erects of metal required as 100 for the arch and 135 for the 
bonstrirm. Even these ratios understate the gmt advantage to be 
derivedmom die braced arch or suspension bridge for large span^ 
ance diey assume that the loads to be carried are the same, trhereas 
die permimeut load is in larn spans mueh less for the lifter con* 
stmcdon of htid^ The foUowum table shous the probable irei^t 
in tons of several different types oftrusse^ assuming that die maxi* 
mum intensify of stress on the metal in ^ders and ardies is every* 
urhere 4 tons per square inch, diat the pasdng load to be carried 
is 1*4 tons per foot run, and tiiat the uractie^ ireight is 23 per 
cent, in exoera of the minimum possible rreight if no metal trere 
rrasted, vide Trans. B.S.S.A., voL viiL p. 135. It must be re* 
membmed diat the abutments for arches trill in all cases be more 
expensive than those for girders ; in small spans tbi* enense trill 
ofran outareigh the saving Trhuh could he effected in ue super- 
structure by en^lqring the ardi. 

Table XTL — Weights of Trusses of different types. 


iSpaa 


Feet 


200 

SOO 

400 


Wet^of 
unm^tlxon 
Girder In toes. 


2 , 


Xoal. 


VTelsiiter 

tmmght 

ban 

Bantling; 
In teas. 


tVelghtof 
nos^titoa 
Suspension 
Bildse;ud 
[irnmglitlroal 
or cut Iran I 
Areb.lntaasJ 


S3 

22% 

t 

500 940 

600 2.220 
700 8,900 
800 12,800 
1000 
1200 
1400 
1600 
isoo' 

2000 ! 


Per It 
ran. 

■415; 

•74 

1*19 

rS8 

3-7 

5*37 

16* 


.*•1 

fToinl.’ 


70 

180 

875 


700 

1260 

2290' 

4430, 


5. 

Per 

foot 

nm. 

•S3 

•60 

■94 

1*4 

2-1 

8-27 

5-56I 


rrolaL 

"1 

100 

194; 

S3ff 

330 

790, 

1180 

2490 

5600, 


PerftJ 

ran. 

■2051 

•S3 

■4851 

•65 

■8831 

1-18 

1*4751 

2-49 

4-67 


tVett^tof 
traoden Aidi, 
In tons. 


TTelghtor. 
Snsp^lon 
Biidc^In 
[tons. Snsln 
8 tons per 
sitnsn 


8 . 

■aai. 

57-1 

142 

285 

310 

870 

11440 


Per ft.! 
ran. 

•285 

•478 

■n2 

1-02 

1- 43 

2- 06 


10. 

iTofadJ 

45 

83 

134 

200 

280 

384 

655 

11060 


XL 

PerftJ 

ran. 

0-0951 

0-15 

0-20#] 

0-26S1 

0-333 

0-400| 

0-48 

0-6561 

0-885 


1580 1-128 
2360 1-475| 
3410 1-89 
4950 2-475i 


The framed arch is a very suitable form for wooden 
bridges. The ties are few and sulgect to insignificant 
strains. In deagning a series of 
ardies supported on piers care must 
be taken to provide for the dimst 
from loaded to unloaded arches 
across the pier at die springing. 

§ 57. Strength of Struts . — TThen 
a strut or column is used as in 
framework to resist coinpression, 
it is usually so long in comparison 
widi its cross section that it will 
bend and }-ield with a much less 
stress than would be required to 
cm^ the materiaL The strength 
of a stmt of this kind can be 
approximately computed according 
to the following theory : — 

^ Let a strut iridi a cross section S 
pinned or hinged at both en^ or let 
have round end^ so that if it yidds 
under compression it beads as in fig. S3, 

Let the cross seMon have two axes of '*»• *"• ''S'- 

symmetry, and let the section be sudi that the colnmn will bend 



in the plane of one .axis ; let die depth of cross secdon mp.is oTrd jn 
this direction be called tf, and the l^d& measured at right ntipia« 
to the depth if be called 5. Let the m.-iviinmn or breaking load be 
called P, and die maximum deflection of the longitndiniu oTiif of 
the stmt from its imbenc porition be cafied r, diis quantify being 
analogous to the deflection ins beam. Tbs moment tending to 
p^nee flexure at the cross section where vis measured wfif be 
Pr. This momentmust; as in die case iff a girder, be equal to die 
moment of die dastic forces, which we idrea^know to be — 

where Pi and Jhave the same signification os for girders. 

(J must be taken about die unstrained axi^ or in other words 
about the axis tuimiqg in the direction which has been called that 
of the breaddi.) Hence we have — 

■a Sjhl * Pod 

Pp = -^,orft=-5j- ; 

but we also know that for beams of uniform cross section under 

p 

similar internal stresses v is pnqKwtional to^ ; hence we have — 


1 Pi=® 


PF 


whme a is a constant depending on the material only. Letpo=g 

be die mean ihtenafy of stress which would be produced if die load 
compressed all parts of die cross section equally, and let,^ 8S before 
be the ultimate strength of die material perunit of cross section, 
&ea, when the beam is on die pmnt of yidding we must have 

/.*Po-bPi.«- ^ 

/.rag+a-j-. 

and cdling r tbe radius of gyration— - 




from which^ con be computed in terms of P and a, or F in terms 
rff^ands. 

^e value of a does not chauge with a eiuinge in the design of 
the cross section ; the values for cast iron, vnonght iron, and wood 
determined by esperrment are |dvea in the foUoiring table, S 
being measured in square iadie^ P in lbs. The table aim contains 
values of^ 

Table XIII . — Chmstants fir the Strength of Struts and Fillars. 

/c a. 

Oast-iron 80,000 Ib^ -j— 

Wroiuht iron 86,000 lbs. 

Diy^mber 7,200 lbs. 

mien die direction ofbodi ends of the colnmn is fixed it mustbend 
in die manner shown in fig. 84 ; if the curvature be uniform this 
wouldhave ^ effect of renneing the deflection v to one-fon^ of 
the amount caused by die same stresses when die ends are hinged, 
giving- 

gPF 

and 

- .r P f, n 

8. . . . /*-§ (l -t 4^^/’ ap. 

1 + 4JS 

mien one end is fixed in direction and the other hinged, the nlti* 
mate load whidr^e strut can bear may betaken as a mean between 
the strengdi of two pillars of the same length and cross section, one 
having both ends fii^ in duection and the other havi^ both ends 
hinged; for similar cross sections ispnmrtional to <2% the square 
of me depth (measured m die direction of the shorter ride or axis), 

thus the ratio *3 * ja * 




Let n = -jsjs , and let B = 
have for ^g^ ends — 


.07® 


P=. 


3 -gy . Then irom equation I 

/S 

L-r4nB ’ 


and from equation 3 for fixed ends — 

/S 


P=5 


l + uB 

n tin* n i-nTis feiTit viting for nil jawiilar CTOSS secti ons; Slid B B Constant 

IV. — 41 
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v&laofor any giTen matcnals and any constent ratio of Z to «. 

XIV. rirm thc values of B for a senes of these laho^ and Taote 
W. pvcs tlic values of n for the most usual cross sections. 

Tabu. XIV.— riifue of B (ffa. and square inches). Strength 
of Struts and Fillars. 


/ 

a 

'Bfor 
Cast Inn. 

B for 

Wronght Iron. 

B for Strong 
1)17 Tlinlier. 

10 

•187 

0-088 

•25 

15 

‘42 

•076 

•9 

20 

•76 

‘133 

1-6 

25 

1-10 

•208 

2-6 

30 

1-69 

. -3 

3-6 

35 

2-3 

-408 

4-9 

40 

3- 

-638 

6‘4 

6i 

4-68 

•838 

10- 


Table XV.— Phlues of n. Strength qf Struts and Pillars. 
Sguara of ride or ractoi^le | 


\rith smallest side d.. 


n 

1 


Holloar rectangle, thin sides ^ 

Circle, diameter d IJ 

Tliin ting, external diameter d ...... { 

Angle iron, smallest side d 2 

Cruciform, smallest breadth s:d. 2 






It IS of grrot impo^nce that the connections hetrreen the several 
struts and ties fonning a frame should be so designed that the 
rtTcssra pranced moy be axial Jf this is not done the mamnum 
^ OT tie^y greatly exceed those com- 


for fixed ends, , 


e&* 


' according to the different 
Kcctnngnlarbarac=2600 /=17tons. 

Ann1» T Q'lmdncal hats esSfiOO /=17'B 

Angle, T, cross, and charcoal iron ca 900 /nU ” 

® 

ml CSr 

® ^=A(<P'«-ii’s-*).i.I,i.7 

4V.V ^andetl en.li A is taken as 13 ton^ and for flat ends 


tl 
V«l 


- ^ - 

^*"1®** dimeter, let P bo 

•’ ■ •k* 


<■«., let P,=49S ; let P„ ho the actual ultimato strength, then, 
B cnnrding to Piofessor Hodgkinson's es^eriments^ 

10. • P»-4P+8^* 

For reotangnlar struts of osk and jdne^ the smallest side being 
denoted as bmore by d„ Hodgkinson gives the formula— 


11 . 


P=A-^S 


ford 
his formula 


nrhere A=s8, 000,000 lbs. The same unit mnst be 

and I, and S mnst be expremed in square inches. 

can only give a rongb approximation to the troth. In short beams 
the formua in § 6 vonldgive a smaller strength than equation 11. 
This smaller value is, then, the true measnre of the strengtiL 

YL CourovND SisvcnrKEis. 

§- 68. Mwy bridges have been built with superstractoteB 
sn^ that the stresses on the several parts or membos 
cannot be computed the rules hitherto given. These 
superstructures are generally constrncted by superposing 
two or more types so as to form a compound structnrs 
capable of acting at once say as an arch and as a girder. 
These bridges may be called compound bridges. The 
designs are usually unworthy of imitation. Mr Bobert 
Stevenson’s origin^ design for the Britannia Bridge^ in 
whi(di the great ‘girder would have been partly supported 
by chains, is au example of this type of stmetnre in which 
the two parts are clearly visible. Many wooden American 
bridges are trusses whi^ almost defy analysis, the designs 
bdng, however, olmouely suggested by an attmpt to com- 
bine at least two of the three main types of bridges. No 
advantage whatever is gained a combination of ^ kind; 
on the contrary great disadvantage is ‘almost sure to follow 
its adoption, namely, that it will be impossible that each part 
of the Btractare shonld, under all drcumstance^ carry that 
portion of the load whicdi the designer entrusted to ik For 
suppose a bridge constructed partly aa a girder and partly 
as a suspension bridge, the girder being very stiff and deep 
and the chain perfect’ flexible with conmdetable dip. ^ 
the chain and girder be each flt to carry half the passing 
load. It is pe^ectly conceivable that tiie deflections of the 
two should he so different that the girder would, under the 
actual load, break before the chain was sensibly stiuned, 
or the difference in the relative dip of the chain and depth 
of the girder might be such as to cause the former to pve 
way firstk Even if the two were so designed that at a given 
temperature each should take the designed share of the 
load, a change of temperature would entirely alter the pro- 
portion borne by the two parts of the Btractare. A few 
forms ore free from tbia defect, and these will uow be 
described. 







i 
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Fig. 86. 

§ 69. JFitik Truss . — Tbiw trass (fig. 86) has been much 
^ployed in America. The upri^t struts, numbered 1 to 
7, divide the span into eight equal parts. If a weight w 
rests on the top of each stmt the whole trass may be looked 
upon as made up of seven distinct and indqpondent truss® 
eupetposed on one another; stmt 4 is used seven tim®, ond 
» compressed with a total force of 4m. Stmts 2 and 6 are 
Med three times, and each compressed with a total force of 
-w. Stmts 1, 3, 6, and 7 are used once, and each comprMsed 
witu a force w. The stresses on the inclined ti® o™ 
onw got from the compression of the strut by the resolution 
of rarces; and the stress on the upper member or boo® 
IS the smn of all the pulls on the ties resolved horiEontally i 




the boom is unifonnly strained over its whole kngth. 
TTiie truss would Bot be so light as a Warren girder if both 
were made of the same depth, and if the end stmts in the 
Warren g»rd«»r did not require to be much stiffened in con- 
sequence of their greatlength. The Knk truss is, however, 
generally made- in practice more cheaply than the Warren 
dtder, because the depth of a girder practic^y depends on 
the greatest length of stmt which is admissibly and for 
equal lengths of strut the Knk truss gives a deeper beam 
the Wanen girder. 
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be a compression member transmitting a thrust to the 
piers, as in 88a, or a tension member, as in 88&, with a 



Fig. 88a. 



§ 60. BtiUmcai Tnus (fig. 86).— This tmss is the result of 
superposing seven simple frames conmsting of a top member, 
a stmt, and two ties. The stresses ate easily computed. It 
is one form of the old f alra suspension bridge already alluded 
to (§ 34), with the difference that the top member replaces 
the horizontal resistance at the points of support. The 
^fect of this tmss is that two ties supporting any stmt 
except the central one are of unequal length; expansion 
er extension, consequently, affects these unequally. It is 
inferior to the Eink tmss. 



Fig. 87.- 


Fig:88k 



Fig. 88e. Rg. 88d. 


TnftTimnm tension at the centre. Fig. 88c and fig. 88d 
show tire redptocal figures corresponding to those two 
cases. This bridge is somewhat stiffer than the ordinary 
suspension bridgy but is far inferior to the complete 
framed bridge. 

§ 63. Arek or Suspension Bridge, hinged, at Abutmenft 
and Centre. — Bigs. 89 and 90 show two designs of con- 
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siderable merit, consisting of two frames (the shape of 
which might vary considerably) hinged together at A, and 


§ 61. SAaffhavsen Truss . — The famous wooden bridge 
•of Sdiaffhansen (fig. 87, see also § 76} is in its main 
•parts a compound btidgy composed by superposing a series 
•of simple frames of type shown in 1, 2, 3, and 4^ 
'Nos. 1 and 2 are imperfect frames, i.e., it fte joints were 
‘fiemble they would collapse in consequence of fte want of 
the diagonals across the centre parallelogram. The stiff- 
-ness of the jmnts supplies tiiis want 

§ 62. Dndgds Suspension Bridge . — ^This bridge differs 
'from the usual suspension bridge in having the suspending 
«ods inclined, and in the use of a lower member, which may 



A. 

Fig. 90. 


supported on hinges at B and G. The direction of the 
sustaiiring forces at A and B is to be determined m for a 
simple pair of beams hinged.at A, B, and 0. Knd Wj and 
w/, the proportions of the lead on AC home by C and A to- 
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spectirely ; and and the proportions of the load on 
A6 borne by S and A respecti^^y. Then draw the line 
of loads Dl^GH as sketded (fig. 89a). From £ and G 
drafT lines parallel to AC and respecfavely, meeting in 
0. Join OD and OH. OD and OH represent in magni- 
tnde and direction the thrust on 0 and on B. OF is the 
stress on the pin at A. These fhmsts being knoxni, the 
stress on each member of each frame can be easily com- 
puted by a reciprocal figure or otherwise. This form is 
only inferior to the true framed arch or suspension bridge 
inasmuch as it is incapable of balancing the thrust due to 
the passing load on neighbouring spans. It is superior to 
the framed arch and snspension bridge inasmuch as it can- 
not be strained 1^ any change of temperatnre. 

Vll Sdssibuctcbb. 

§ 64. Prdiminary. — ^The substracture of a bridge com- 
prises the piers, abutments, and foundations. These por 
tions of the bridge usnally consist of masonry in some 
form, indading under that general head stone masonry, 
brickwork, and concrete. Occasionally mafal work or 
woodwork is used for intermediate piers. 

When girders form the superstructure, the resultant 
pressure on the piers or abutments is ve^cal, and the 
dimensions of these are simply regulated by the sufficiency 
to bear this vertical load. 

When arch^ form the superstructure, the abutment 
rnust be so designed as to transnut the resultant thrust to 
the foundation in a safe direction, and so distributed that 
no part may be unduly compressed. The intermediate 
piers should also have considerable stability, so as to 
counter^lance the thrust arising when one arch is loaded 
while the other is free from loai 

For snspension bridges the abutment forming the 
an^oragp must be so designed as to be thoroughly stable 
under the greatest pull which the chains can exert. The 
piera require to be carried above the platform, and their 
dwign mMt be inoM^ according to the type of suspension 
^ adopJA thB rantot is 

^rtical on the piers these must be constructed to meet the 
mcUnedpr^ura In any stiffened suspension bridge the 
Mtion of the pier will be analogous to that of a pier 
between two arches. ^ “ 

tha thrasf magoitude and direction of 

^ borne by a pier or abutment at the springing 



the middle two-thirds of the joinl^ or ivithin the middle three- 
quarters. The theory by which the jdnts furthest from the centre 
of pressure would open when the centre of pressure leaves ihe 



middle third cannot apply to such a structure as a masonry abnt- 
ment^ all parts of which are bonded tomther. Professor 6. Fnlier 
calculates the thickness of abutments oy the following cmpirieri 
rnl^ deduced from many practical examples: — ^Let e = half the 
span, in feet ; d = versed sine in feet ; I — thickness of abutment at 
springing ; then, for flat arches^ in which the span docs not cxe^ 
150 feeti and the ratio of the rise to the qun is not less than 116, 

we may write i= *17 , From the sprin^ng to tlie base 

the abnteent inay have a batter of 1 in 4. This gives an abutment 
the cubic coMcify of which ivill be sufficient bnt it may with ad- 
vuntage be uvided into abutment proper and counterforts ; in «mi- 
circimr arches t should be taken as the thickness of the abutment 
at a height above the jqiiinging cqiud to two-thirds of the radios, 
ine maxunum intenmty of strras on the stone at the edge F might 
be apprommately found by the theory explained in § 8. Biis 
thror^ finds a luefnl application in calculating the maximum inten- 
sity of stress which a given foundation might produce on the earth 



L ■ ' 


— .tj. 








Fig. 92. 


or rock supporting it. Thus, let the section of the lonndation under 
consideration be 1 foot in breadth, 8 feet in length from F to 6, 
ns shoim in plan, fig. 92; let the centre of pressure D be 2 feet 
&om FF, and let the total resultant thrust be about 16 '5 tons, in- 
cimed so that the horizontal component is 4 tons and the vertical 
component 16 tons; then the mean vertical intensity of pressure 

S er square foot is ^ = 2, and the maximum intensity along the 
no FF, is by equation 2, § 8 — 

2jl+(4x2>c8)^j = 6, 

^smammuminte^fy being 2J times asgreat as the mean intenrity. 
uovionsly, although for the sake of appearance, the courses of 
the abntmeut of an arch maybe left horizontal in the 
lac^ the stability is increased by inclininir them at a proper an^e, 

so that fliey lie normal to the Srnst. 

The stability of abutments may be tested by taking • 
moments round points in the joints selected as the points 
beyond which the thrust must not come. The same 
m^hods apply to the anchorages of snspension bridges, 
and to intermediate piers, which are intended to take n 
given horizontal thrnst. When metal or wooden piers are 
a opted their weight will generally be insignificant,^ and 
may be neglected in calculating their stability, 
etai^ork piers or wooden piers nsnally consist of 
'^i^ght or cast-iron frame work, and the stress on each 
part of the frame, as well as the resultant stress on tlw 
onndabons where each upright member reaches it, is 
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easily calculated by the method of reciprocal figures or 
othennse. - 

Occasionally metal piers are continuous metal structnresy 
su(di as cast-iron cylinders. The maximum intensity of 
stress can then be calculated by resolving the thrust on 
the upper part of the pier into a horizontal and a vertical 
component calculating the bending moment produced on 
each horizontal cross section by the horizontal component, 
and adding the intensity of stress caused by this bending 
moment to the mean intensity caused by direct compression. 
The m anner in which, any metd.-work pier is held by its 
foundation against a bending moment wDl require special 
consideration ; t^ resultant pressure should always fall 
wdl within the base. 

§66. Fractiee . — In the deagn of the usual masonry bridge 
the thickness of the pier is generally determined by practical 
considerations. In small arches the pier is ma^ thick 
enough to allow the two rings of the two abutting arches 
to spring from the pier without interfering with one 
another, a dearance of about half a brick being often 
allowed between the two rings. In larger arches the piers 
will generally be found to vary in thickness from -^th to -^h 
of the span, with a slight batter (£,«., with wmls spread- 
ing outward towards the base). ^ very old bridges 
piers' are sometimes found equal in' width to the open- 
ing of the arch, lu large bridges, or with very Ugh 
piers, care must be taken that the pressure per square 
foot on the masonry or foundation does not exceed a safe 
value. The bridcwork in the piers of Charing Cross bridge 
is subject to a compre^on of 9 tons per square foot; 
four or fi.ve tons is a mndi more usual lo^ Eight 
tons per square foot may be considered a maximum for 
rabble stone-worl^ and perhaps 20 tons for the best dressed 
ashlar. Strong concrete may be trosted with Stons ;-firm 
to(^ foundations with 9 tons, soft sandstone with 2 tons, 
and firm earth with from 1 to tons. The dqsth of the 
first course bdow the surface (on dry land) should not be 
less than 3 feet in sand and 4 feet in day. 

'When framework either of wood or iron, is used as a 
pier, care must be taken by cross-bracing to provide against 
the effect of wind and vibration. 

§ 67. Site . — The site proposed for a pier must be carefully 
examined by borings ; the ground should be uniform, for 
if a pier rests partly on one formation and partly on another, 
unequal settlment will certainly occur, even if the weaker 
formation be such as would have been amply strong enough 
to bear the pressure bad the pier been wholly founded 
upon it. Solid rock may be considered the best foundation, 
but where rock is broken up by cracks or other inequalities 
it is inferior to such formations as uniform graved dialk; 
and some kinds of sand and day. These foundations may 
be described as incompressible. The worst foundations 
are afforded by those formations which can be compressed 
or squeezed out sideways by the imposition of weight 
Muddy earth, certain days, and certain sands are of this 
nature. Alternate beds of stone and slippery day are very 
treacherous. The foundation should be dnssed levd so 
that the masonry may everywhere start from the same 
height, and therefore settle equally. Unavoidable in- 
equalities are better filled up by concrete than by masonry. 

For foundations in water it is very important that the 
ground should not be such as can be scon^ away by the 
current or wash of the water ; many bridges have fail^ by 
the undermining of the piers due to this cause. Special 
precautions, to be presently ^described, must be taken 
against the effects of the scour if the soil itself is not of a 
snfiiciently resisting nature. The piers must be so placed and. 
formed that tire obstruction to the flow of water may be as 
small as possible and the effect which the piers wDl have 
in altering the level of the stream above and below the bridge 


must be considered. Data as to the maximum flood waters 
to be provided for must be examined ; and provision must 
in some climates be made against ice ly suitable cut-waters 
or fenders, an example of wluch is given in fig. 93, showing 
a pier of the Yictoria Bridge Montreal 




§ 68. Mode of Founding i« Water . — The chief difSculty 
met with by an engineer about to erect a large bridge over 
a deep stream is to secure a sound foundation for the 
piers. - The foDowing are some of the prindpd methods 
of building piers in or under water : — 

Cofferdanu. — Cofferdams are embankments or dams which 
surround the site so as to exdnde the water from ih They 
are formed in general by driving two rows of piles round 
the site so as to endose between them a water-tight wall 
of day puddle; in depths of less than 3 or 4 feet, where 
there is little current, a simple day dam may be used. In 
greater depths, the timber walls consist of guide piles at 
intervals, with some form of sheet piling between them ; 
in extreme depths the timber walls may be composed of 
stout piles driven in side by sido all round, ^e dam 
must be suffidently strong to bear the pressure of the water 
against the outside when the space endosed has been 
pumped dry. Bankine states that the common rule for 
the thic^ess of a cofferdam is to make it equal to the 
height above ground if the height does not exceed 10 feet, 
and for greater heights, to add to 10 feet one-third of the 
excess of the heig^tabove 10 feet. The “ Corns de Fonts ” 
at the school of the Fonts et Chauss^es, states that a coffer- 
dam need never be made of greater thickness than from 4 
to 6 feel^ as the interior can always be snfSdently stayed 
inside. This method of founding is now sddom practised ; 
it is costly and causes great obstruction in the stream. 

Caistons. — Some foundations have been constrncted as 
follows: — A. levd or nearly levd bed was prepared in 
the stream by digging or % driving piles and sawing off 
the heads at a uniform depth ; a huge timber bo:^ ctJIed 
a caisson, was then filled with masonry, and sunk on the 
foundation thus roughly prepared. Iliis method is now 
abandoned. It was peculiarly h'able to danger from the 
scour of the stream. The nnmB caisson is also sometimes 
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applied to a mere frame with wooden walls which is floated 
to the site of the pier, and there sunk so as to form an 
enclosure, inside which concrete can be shot and can set 
nndistnrbed by the wash of the water. 

Concrete in a dull is a name which m^ht be applied to 
all the methods of founding a pier whicdi depend on the 
very valuable properly which* strong hydraulic concrete 
possesses of setting into a solid mass under water. The 
required space is enclosed by a wooden or iron shell; the 
soil inside the shdl is removed by dredging, or some form 
of mechanical excavator, until the formation is reached 
which is to support the pier; the concrete is then shot 
into the enclosed space from a height of about 10 feei^ and 
rammed down in layers about 1 foot thidc ; it soon con- 
solidates into a permanent artificial stone. The shell. 
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Fig. 94, 


Hg. 940. 

unless of small aze or very strong form, requires to be 
braced to meet the outward pressure of the concrete. The 
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concrete foundation was finished after removal of the 
temporary external wall shown in fig, 94. 

Eigs. 95 and 95a show a lon^tudinal clerntioa and 
cross section of a wooden shdl, or caisson rrithout a 
bottom, intended to be sunk to receive concrete. Cast-iron 
guide pilre and sheet piling are also used for this of 
foundation. 

Ccutriron tohufar shdUt are now frequently employed; 
the tube forms a large hollow pile, which may descend into 
the ground by its own weight, or by added wmght while the 
soil inside is removed by some kind of dredge or excavator, 
such as Milroy’s, worked from the snrface. IVhen fits 
lower edge of the shell has penetrated the formation to be 
used as a foundation, the water inside may be pumped out if 
the soil forms a water-tight joint, or the shell may simply be 
filled up with concrete shot into the 
enclosed water. The piers of Char- 
ing Oross bridge (fig. 96} were con- 
structed in this way; the excavation 
inside the tube (14 feet diameter), 
was carried on by divers with helmets 
until the shell had entered a few feet 
into the London day. The water 
was then pumped out and excavation 
continued ; the cylinders were loaded 
with about 150 tons to sink them to 
the final depth. 

Compretsed air is now very gene- 
rally employed inside a metal shell 
for those foundations in whidi the 
excavation requires the presence of 
workmen at the bottom of the shell. 
The metal shell is open at the 
bottom, but air-tight ana WBtc^tight 
at all other points ; there is a chamber 
called an airloek at the uppor part. This *' air-lock” serves 
for the exit and entrance of the w'orkmen and materials; 
the air in this compara- 
tivdy small space is 
lowered to the pressure of 
tite atmosphere before the 
chamber is cqpened for the 
passage of men or materials 
to the open air ; the air is 
again compress^ in the 
air-lock before it is opened 
for communication with tiie 
body of the shdl in which 
the air is pmmanently k^t 
at such a pressure as will 
keep the water down to the 
required level The shell 
flius acts as a diving bdl 
acts. It is found that men 
cannot in general be snfdy 
employed under a greater' 
pressure than two atmo- 
spheres above the ordinary 
atmospheric pressure, cor 
responding to a depth in 
jrater of about 65 feet. 

centre pier of Saltash 
Badge was, however, in 
p55 hy this plan carried ' 
down to a depth of 87 
feet 6 inches below high 

®-®®®’itly the 
foundations of St Louis 

bridge over the Mississippi , 

have by the same method been establiriied at a depth of 



Era 96L — Oflinder, Charing Cross 
Bridge. 
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110 feet from the sniface of the vrater. Figs. 97 and 
97 A shoMT the pier of the bridge of AigenteolL ihccava- 
tion vras carried on in the 
lower chamber, the roof of 
which wasTer 7 strongl 7 biiilt 
of metal, and served as the 
foundation for masoniy and 
concrete built up round an 
inner tuba, serving as a pass* 
age for men and materials 
to the upper chamber and 
"air loc^” This lock is 
formed of two concentric 
cylinders of 3*9 feet and 10‘8 
feet diameter respectively 
(fig. 97a)- The annnlar 
space was divided by two 
vertical partitionsj the doors 
of communication (which 
were air-tight) were 1*8 feet 
wide and 9*14 feet hig^ A 
small enj^e worked the 
hoist hy a stnfimg'boz passing 
tiuon^ the shell A safety- 
valve is of conrse required. 

The upward pressote of tiie, 
air requires to be counter- 
balanced by weights. In 
the Aigenteuil bridge this 
necessary wtight was afforded 
by the masonry built in the 
tube as the tnbe sank. This 
plan seems preferable to the 
method of loading the shell 
eatema^ with ^ or i^way ^ Bridge of 

iron. Prequentiy, owmg to AxgenteniL 

the tenacious nature of the 

soil, the water cannot be driven out hdow the tube, and 
in that case a syphon must be provided passing out at the 
top. The Aigenteuil tube was sunk at a 
mean rate of about 18 inches per diem. 

This method is not confined to cylindrical 
tubes. Fig. 98 shows the method em- 
ph^ed in buQding the piers of the bridge 
at Kdil over the Bhine. In this case 
four rectangular workiiig chambers were 
sunk ride by ride and bolted togetha; 
eadi diamber communicated with the 
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surface by two air-passages, and one central elliptical passage 
which xernained full of water. This central passage served 
for the erit of the excavated materiaL A of concrete 
was bnilt resting on the working chambers, and w»^ h ^inpr^ 
by wooden framework. The concrete was added at the 
top above water as the foundations gradually miiTr At 
Abates and Chalons wrought iron caissons, shaped like 
the nsnal masonry piers, have been sunk \ij analogous 
methods. 

The ntethod of rinkiug cylindera by compressed eir was 
invented l^ Mr Txiger in 1841, and was first used on a 
latge scale by Mr Hughes at Boc^ester. The tabes at tins 
bridge were designed to be sunk by having the air exAaiuted 
inside the tnbe, a system invented by Dr Potts. 

§ 69. Piles are used either to endose a space or to bear 
part of the wrigbt of a structure ; for the former purpose 
a_ wooden pile may be a lonnd or square pointed pece of 
timber, 6 or 9 indes in diameter and 8 or IS feet long. 
Bearing ]^es may be of any dimensions which can practi- 
cally be procnred, and seve^ lengths of timber are often 
jointed so as to form one long strut. The point is armed 
with metal, and the head protected by a metal ling^ whi^ 


prevents it irom qireading when strack ly the rammer 
which drives the pile. Bearing piles are nsr^y placed at 
a distance from centre to centre not less than 2 feet 6 



indies or more tlmn 4 feet^ 3 feet is a ecaamoa distances 
The diameter of bearing piles varies from 9 inches to 20 
indies j a pile may be considered to be driven borne 
when, with thirty blows of a ram weighing 800 Ib and fall- 
ing 9 fee^; it does not move 7 th of an inch (Bankme). A 
Frendi role gives as a limit ^jnch motion with twenty-five 
blows from a lam weighing 6 cwt. and falling 4 feet 3 
inf»i>«»B- A pile which does not move more than this will 
bear from 600 to 1000 & per square indi. This would 
give a load of 50 tons for a IS-iuch pile; if, as is more 
usual, the load be only 8 of 10 tons for a 13-incb pile^_ the 
nlf jrrmtB rate of descent may be three, fonr, or five times 
as mndi as the above. 

Piles are used as fonndations in those gronnds which 
are compressible, or which would be squeezed out from 
beneath masoiuynnder tile weight to be borna The wooden 
bearing piles are nsnally sawn off so tiiat all the heads may be 
levd, and a wooden grating or platform rests on the _hea^, 
over which the concrete or masonry pier may he built ; m 
other cases the pQes come np for some distance into the 
concrete; An external row of wooden piles is not unfre- 
quently employed as a precaution against scour, Imt these 
( doold always be further potected ly a stone bank, which 
1 will continue to protect the pier if the piles decay. A 
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Fio. 99. — Aqueduct of 6u£Un over the Allien 


' [examfus. 

varies from one-h&lf to one-louith of the external diameter 
of the blade. The pile is turned by levers radiating from 
its head, lb one example of their use (Ranldne) the pile 
was screwed in by four levera, each 40 feet in length, with 
eight bullocks harnessed to it. The screws were 4 feet 6 
j p^lipji in diameter, and the working load bonie by them 
was 100 fi} per square indn The piles were screw^ from 
20 to 45 feet deep in earth. 

Ditp piles have been used in sand. These pOes had a 
fiat flnngft at the bottom, and water was pumped in at the 
top of the pfle, which was weighted to prevent it from 
rising. Sand was thus blown or pumped from below fte 
piles, which were thus easily lowered in ground which had 
baffled all attempts to drive in piles by blows. In ground 
which is of the nature of quicksand, piles will often 
slowly rise to their ori^ol position after each blow. 

§ 71. Wells . — winsome soils foundations may be obtained 
by the device of building a masonry casing like that of a 
well and excavating the soil inside; the casing gradually 
sinks and the masonry is continued at the surface. This 
method is applicable in running sands. The interior of 
the well is generally filled up with concrete or brick when 
the required depth has been reached, but in some cases a 
mere floor or inverted arch would be preferabla 


floor, as in fig. 99, representing a pier of the aqueduct 
crossing the AlJier at Gudtin. 

Cast-iron guide piles (usually hollow tubes) are used for 
the same purpose as wooden guide piles. They may be cast 
with grooves down one edge in which sheet piling is held. 
Cast-iron and wooden piles are frequently used as part of 
the open-work metal or wooden ^ming of piers. In 
situations where these piles are not liable to injury by ic^ 
floating timber, or bai;^, this construction is very econo- 
nucaL Fig. 4, Plate XIX. shows the Crnmlin viaduct, with 
piers of this character, the construction of which will be 
more ftilly described in paragraph 79 

Fig. 100 shows the Portage bridge (234 feet high) span- 
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mug the Genesee Mver, in tue State of New York, 
pers are large wooden frames. 

?r.fl »» cast-iron piles which are sen 

fi»d a blade of cast-iron from two to eiolit tiTncw 
Wer of the shaft of the pfle ; the pifafe rf 


Tin. Examples. 

§ 72. The task of selecting a limited number of bridges 



Fro. 101. — ^Pou Sablicins. 
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whidi shall represeut the gradual progress in the art of 
construction and illustrate our present practice is one of 
much difficully. hinny very 
admirable and interesting 
structures must necessarily be 
passed over in sflence, and 
space will not admit of full 
details being given even of 
those bridges which arenoticed. 

§ 73. Bridges huilt ‘hefore 
(he gear 1000 A.D. — Herodotus 
mentions a bridge erected by 
Nitocris over the Euphrates at 
Babylon. It appears to have 
consisted of stone piers con- 
nected by planking, whirdi was 
removed at night. The river 
was diverted to allow the piers 

to be bnilk "rM— > «■ 

Semiramis. 



Fig. lOlo. 

Diodorus Siculus ascribes the work to 


- bridge constructed at Borne was called the Pont 

ouottat», or wooden bridge Isubliea meaning a stake or satKcm 
^ ®®ld to have been built by Anens Martins, and Bri fi*- 
reouut the chief priests, who from this drcumstance 
were^Ied “Pontifices.” Kg. 101 shows the design of 
wis bridge as restored by. Colonel Emy {Traiti de Vart 
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dt la chasrpenieri^ from the descriptions given in the his- 
torians. This 'was the bridge defen^d by Hoiatins Codes. 



Cross SectioiT at Pier, 



Plan at Pier. 

Fra. 102. — Bridge tbroim across the Bbine bp Jnlins Caesar. 


h!ig. 102, also taken from the work of Colond Emy, is in- 
tended to represent the design of the .bridge thrown across 


the Bhine in ten days by Jnlina Caesar {De Bdl. OaU. iv. 17). 



Fio. 103. — ^Pons IQlvins, 


The Pom MUnua (fig. 103), now Ponte MoUe, was built P<ns 
a Ttiiift and a half from Borne by the Censor .^lins Scaums, l^wns 
about 100 B.a Some part of the first bridge is supposed 
to remain, although it has been altered from time to time. 

The arches vary in their opening from 61 feet to 79 feet 
9 inches ; tire waterway between the piers is 413 feet 3 
inches ; ^e breadtii of the bridge, 28 feet 9 inches ; these 
diTTiftniriftnB are given on Ihe authorily of Cresy {^cydo- 
pcedia of Civil Br^neering). The following bridges also Other 
crossed the Tiber at Boms : — ^The Pons PaUainvs, which 
stood on the site of the present Ponte Botto; the Pons 
Fdbridus and Pom Cestivs, which stQl remain ; the Pom 
Janieulamu, which occnpi^ the site of the modem Ponte 
Sisto; the Pom Vattcamts, which has disappeared; and 
the Pom jBUus, buQt by Hadrian (13 a.i>.), now the bridge 
of St Angdo. This bridge (fig. 104) was repaired ly Popes 
ITidiolas UL and Clement 1^ The largest arch has a span 
of 62 feet 4 inches, and the width of the bridge is 60 feet 
9 indies. 

The bridge erected by Trajan (104 a.i>.) across the najan'c 

Bridge. 



Cross Section. 



Fra. 104. — Bridge of S. Angdo. 


Dannb^ just bdow the rapids of the Iron Gate, has been 
the sh^ect of much controvert, ^e drawing (fig, 106) 
was originally taken from a ba»dief on the Trajan column 
atBome. A description of t^ bridge is given by the ancient 
historian Dion Cusius, who states tmt the bridge had 
twenty piers of hewn stone^ 160 feet high and 60 feet 
wide, with openings between them of 170 feet, sparmed 
by arches. Doubt has been thrown on the accunuy of 
this description, because the design shown in fig. 106 is 
obviously nnsuited to a span of 170 feet; nevertheless 
thirteen piers are still 'visiUe out of the twenty, according 





Fro. 105. — Xnjan’s Bridge. 

to Murray's Handbook The writer has not been able to 
find any accurate measurement of the 'width between these 
piers, but as the Handbook spe^ of the length of the 


bridp as perhaps 3900 fee^ and as the Conte Marsigli, 

'writing from personal observation, in a letter to Montfaucon, 
gives me totid length as probably 3010 fee^ there can be 
no doubt that the spans were very considerable, and that 
the representation the design in the bas-relief is almost 
wholly conventional The one point as to which it gives 
dear information, not supplied elsewhere, is that the 
Buperstracture 'was of wood. The piers seem to have been 
founded by sinking caissons. Murray’s HandbooJc gives 
the depth of the river as 18 feet. ApoUodorus of Damascus 
■was the architect of this remarkable bridge. The bridge at 
'Rimini, built during tiie reign of Augustus, 'was espedally 
admired by Palladio (Bonddei^ JJArt ds hdtir). The 
bridge at Nami, on the road from Loretto to Bom^ also Kami, 
built by Angudus (Montfaucon), and the bridge of 
Alcantara over the Ta^, built in the reign of the Emperor Aleaatan 
Trajan, are often dted as remarkable works. 

^e Bomans frequently adorned their bridges with a 
triumphal arcL A small example of this kind of bridge 
at St Chamas, in France, is diown in fig. 106 (CresfB Er^ stCbaosA 
eydopadia of Civil Engineering). The span of the ardi is 
42 feet, and the vonssoirs are 3 feet 5 inches deep. Fig. 

107 shows the bridge of Narses, built in the 6th cenrory, ponte 
and which carried the Yia Salaria across the Anio orSslaro. 

IV. — 42 
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T 0 VBr(ni& Tbis bridge was blown np during the panic 
caused by the approach of Gbribaldi to Rome in 1667. 


B E,I D a jfl 8 


[i»aiipuh ' 



Fio. 106.— -Bndgo at 8t Oiamas. 

We see here, perhaps, one of the earliest emt aples of the 
castle built to protect the bridge against au enemy or 
to enforce payment of a toll, — ^the bridge and castle of 
mediaeval romance. 

§ 74 1000 to 1300 A.D. — A very bold arch over the 
Serchio near Lucca is shown in plate 68 of TTann and 
Hosking’s treatise, with the approximate date of 1000 a.d., 
but the authority for this date is not given. The span of 
Ihe arch is 120 feet, and the roadway, which stands at a 
height of more than 60 feet above the water level, is only 
9 feet wide ; in hict the arch is little more than a broad 


wall. Owing chiefly to tho oxcellenoe of the mortar 
employed, this arch withstood a Hood which rose nearly 
30 feet above tho springing of tho arch. This' structufe ‘ 
is one of tho many " Devil’s Bridges.” , • 

In the year 1178 a famous bridge was begun over the Avignoi 



Fro. 107.— Ponto Salnro. 

Rhone at Avignon by Saint Benozet, the- head of one 
of certain religious confraternities, which undertook the 
building or repair of bridges during tho Middle Ages, 
and were called Pintros Pontis or Hospitalarii PontificcA 
The bndgo was finished in 1 1 88. Four arches still remain, 
and are remarkable in having an elliptical outline with 
the radius of cufvaturo smaller at the crown than at the 
haunch, a form which accords more truly with the linear 
equilibrated arch than the modern Hat ollipsc with the 
lar^t radius at tho crown. A description and drawing 
of this remarkable bridgo will bo found in th^Dietimiaire 
roMoanfo d^Arehiteeture of M. Viollct-le-Duc. 

A religious confratomity, founded in the first instanreby 
a certain Mary, the maiden daughter of a ferryman, is 
said to have built a timber bridgo near the site of the • 
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mg. 108.— Old Loni 

ing of the first atona ntnu^T^^ ^ desenphon of the build- 
don Bridge, Hate X VTrr called Old Lon- 

'imueslbuiin™ 

structure appears to > y®* ***® 

^appears to have remained unaltered untfl 


hot Ltwas >«!gun1to bo foJ2S!d*by p® Thames at 

ass 8to^ towanlo tho west, fo"l of tiiabor, 

JTchl^qucror'o time at tbo bead of whorf wnsin 

fomidiJthM work, a cardinal thra king 

any Jhop of Canterbury, isoto om ^*"5 ftichard, 

]«on ThocouBo^’t^ri ™^ ^ 

/bout by a tronoh cast for tbit 

^ ‘ purpose, beginning, ns is sup. 
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Rg. 108. — Old London Bridge^ a.d. 1700, 

^Ki of this century, it does not seem improb- 

awe toat Peter of Colechurch and Saint Benezet may 
nave been in communication with one another, both bang 
«8 iW 8 of reli^UB bodies engaged in similar works at the 
same trma Their letters to one another would interest 
^ J^nch brother Isombert, from .Saintes, suc- 
5®*" “v®”Slneer for London Brid^ \ 
hoMesin^ms^!!**'® rebuilding of iheytimber 

The bnUding was of timber, very sulmta ntMl and ben^iful, for 

•otrict* 


tm™a ^ottorhithe, and ending in the w«at about 
ISd Battersea. This work? to wit tho orches, 

three yeare Thames at London, having 'been tU 

WM, in the year 1309. finished by 

ColiKsbui^dwSrfJ^ ^nol]^! mnstera of work; for PetS 

wiw Imried in the idunai i^®- fini®l«o6> 

I 1205." chapel builded on tbo same biidgo in tbb 
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die honses \rere tbree stories high, besidn the cellsn^ wMch were 
within and between Ihe j^ts, and over the honses were stateiy 
platforms leaded with rails and ballosters abont tliem, veiy com- 
modious and pleasant for walking and eiyojinn so fine a prospect 
np and down the river, and some had pretty little gardens with 
arbours."' 

The passage bettveen the houses was made 20 feet ; pre- 
viously it had been but 14 feet, and in some parts 12 feet 
These beautiful housra were burned in 1666, when thqr 
were replaced by a still finer pile of buildings, with a 
uniform roadway of 20 feet in width. Fig. 108 shows the 
bridge as it appeared in 1700. 

The piers varied in thickness from 25 to 34 feet, and 
were raised on strong elra-piles, covered with thick planks 
bolted together. The openings in the arches varied from 
10 feet to 32 feet 9 inches. The whole waterway was 336 
feet 9 inches, two -thirds of the stream being occupied by 
piers. 



Fro. 109. — Croylflud Bridge 

§ 75. 1300 to 1700 A.i>. — ^The strange tnangnlar bridge 
at Ctoyland (fig. 109) is another example of a bridge prob- 
ably bnilt for or by a religious body. This stmctnre 
stands at the confluence of the Welland, the Nyne, and the 
Oatwater drain ; three pointed arches, having their abut- 
ments at the angles of an equilateral triangle, meet in the 
middle, giving three watercourses and three roadways. 
Each arch has three stone ribs, and the nine meet in &e 
centre. Croyland “triangular bridge” is alluded to in a 
charter of the year 943 ; from the character of the masonry 
the preseiit structure is supposed to have been buQt in the 
m. beginning of the 14th century. A bridge over the Trent 
at Burton, 1534 feet in length, and consisting of 34 arches, 
was also built by a religions community under Abbot 
Bernard.' 

es. Eig ’110 shows the old bridge at Saintea as M. Tiollet- 
le-Duc considers that it appeared towards the end of the 
14th century. The following description is abridged from 
his DietiontuUre roisomuie di'Archite^ure : — 

“The first gate appeared on tiie right shore of the river, on the 
side of the Fanbonig des Dames ; n^ came the Bomsn andi, the 
npper part of which was crenelated during the Sliddle Ara ; next on 
the side of the town stood a tower of ovu plan, throng which the 
road lay ; the town mtes witii flanking towers closed the end of 
the hridge. From the first gate to the Soman arch the bridge was 
of wood, as was also the case between the great tower and the town 
, gate^ so that by the removal of this part of tiie roadway all com- 
munication could be cut offbetwem the town and the tower as well 
as between the bridge and the Faubourg ; moreover, the parapets 
were crenelated, so mat the garrison of the town could at mil stop 
all navigation.” ' 

Clearly it was quite as important in those days to be able 
to arrest as to facilitate communication between the two 
sides of the river. 

The architects of the Benaissance showed great boldness 
». and originality in their designs. The largest arch known 
to have been built spanned the Adda at Trezzo, constrncted 
by order of Bernabb Visconti, duke of Milan (latter half of 


14th century. This bridge is described in Haun and 
'Zo^n^a Bridges as having consisted of “a single arch of 



Fra. 110. — Saintes Bridge. 

granite^ very well constrncted of stones in two courses, 
the innermost 3| feet thick in the direction of the 
rAiius, the outermost 9 inches, the span at low water 251 
feet ; the river rises sometimes 13 feet.” The radius of 
the arch was 133 feet. This noble bridge was destroyed 
by Carmagnola. 



Fro. 111. — Bridge over the Ticino at Pavia. 

The covered bridge over the Ticino at Pavia <fig. Ill) P-tria. 
was erected, under -Gian Galeazzo Visconti, abont the end 
of the 14th century. This bridge, which still exists, has 
seven pointed brick arches, each 70 feet in span aud_ 64 feet 
in height; the depth of the arch ring at the crown is 5 feet 
6 inches. The tympanum is pierced ; the bricks used in 
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Fia 112.— Bridge of Brionde. 

ia tlie middle to diminish the wei^t The roof of the 
toadvay is carried by 100 rough granite columns. 


Kg. 112 taken from Montfaucon’s Antiqiiiti gjgrfton^f^ 
shows the old bridge of Brionde across the Allier in France. 
Montfancon and Sfeguin speak of this as a Boman work, 
but Gauthey ^ves the date 1454 for its constmetion, and 
names Grenier and Estono as builders without giving his 
authority. The design of the bridge appears to favour the 
date given by Gaullicy. The siian was 183*73 Eb{^ - ' 
feet (Rennie, Proe. J.G.R), the arch was a segment of 
a drdeand the height 60 feei while the width of the bridge 
was only 16 feet. This bridge fell in 1822. 

The bridge of the Rialto at Ycnice (fig. 113J wasisatoi 
bc«»un in 1588, Antonio da Ponte being the ardutccLVote. 
Tim span of the arch is 91 feet., the height above tlio water 
level 24 feet 6 inches, and tlm width of the footway 72 
feet. Erroneous statements are often met with that t^ 
bridge was built from a design by Slichcl Angelo; the 
mistake has arisen from the misinterpretation of a pas^ 
in the works of Vasari. Rondelct, in his £tsai J/istonpe 
sur h Pont du ifibfto, gives a full account of the nral 



Fiq. IIS.— Bridge of the Bialto, Ycntce. 


designs submitted to the senate by Antonio da Ponte and 
Palladia 


HoteoM. Kg. 114 shows the singularly beautiful “Ponte dd 
PjgsdenaTrimta," at Korence (1566) from tbe designs ( 

Anuoanatli Those vrho axe curious in such mattexs otit 


observe with interest tbe amended dcagn for tins brii^e, 
^von in Hosking's Architcelnral Treaim on Bridge Bvi^ 
tng, p. 241, vriiicb serves 'to show bo'w camly a noble 
design may bo spoilt by on alteration in the proportions of 
its parts. 



Fra. 114.— Ponte drila Iriniti, Florence. 


fork. 


Pont Ikcnf, 
PAris. 

Uonnrst 


of Queea Kimlrath, taken down some years ago : i 

?aEi“J!S spa® largest arch was81 : 

(Allen), and the rise 26 feet 3 inoiioe 

Wni over the Conway at Llanrwsi 

WaH the d^ for which was furnished by Inigo J( 
in 1634. The middle arch has a snan of 18 
tatem i. «,S1, ta fa 


“shaking bridga” Further particnlars concerning tbs 

and many other old English bridges ■will be found w 
®™l®s’s Ztws of ike Engineers, chop, iiu 'voL ii.» editwa 
18r4. ^ ^ 

A bric^ over the Sendemd at Ispahan is dcscril^^^^P®^ 
as follows in Heck’s IconograpMe Eaegdopasdia, 
lUustrations;— “It (the bridge) is 2250 feet long. 
feet high, and 156 feet broad; the mid^e way is 60 wc 
broad, and tbe sideways are iKived with marble, and ta 
latter lead tbrongh arcades, to which the ascent is by 
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in the four towers of the bridge. The bridge has 29 



Fro. 115. — Old Bridge at York. 


arches of 50 feet span, and the pillars are 25 feet thick.* 
In the illustration the arches are Moorish, and the corered 
sideways lofty, with 3 arches of small span over each 
main arch of the bridge. The design is remarkably fine. 
Heck calls it the bridge of Barbamh, and states that it is 
named from its builder, bat it is of unknown antiquity. 
All the bridges of Ispahan are said, in the 7th edition of 
the present work, to hare been built under Shah Abbas L 
(1585 to 1628). 

Heck mentions a bridge at Lqyaug in China, said to 
haTe a length of 26,800 feet^ and another at Fochen 
22,000 feet long, both from 60 to 70 feet wide. 

§ 76. 1700 to 1817. — Old Westminster Bridge (^belye) 
and Old Blackfriars Bridge (Mylne), both of which have 
now been removed, were bout in the nuddle of tiie 18th 
century. Their failure after so short a period was due to 
a defective system of foundation and to the increased 
scour caused the removal of old London Bridge. 

The Font-y-tu-ftydd over the Biver Taff near Newbridge 
is shown in fig. 117. The andi measures 140 feet between 
tile abutment^ and has a rise or versed sine of 35 feet 
Ihe width of tire soffit is 15 feet 10 inches at the springing, 
diminishing to 14 feet 5 inches at the crown by six offsets 


on each face. The roadway is 11 feet wide over the centre 



Fro. 117. — ^Pont-y-tu-Piydd. 

deep, the rest of the ring being rubble masonry. This 



Fra. 118. — Half nnss of ’Wittingen Bridga 


bridge was built by William Edwards, a self-educateji 
country mason. It was completed in 1750 after the failure 



Fra. 119.-^FiTst Arcli of ScliaBliansen Bridge, 
of a rimilar structure, in which the weight of the 


was excessive and forced up the crown, the depth of which 
was very small. This failure led to the adoption of the 
pierced spandrils. 

Hg. 118 shows half of the truss for the bridge of Wit- wittingen 
tingen, built in 1758 by the brothers Gmbenmann, prob- 
ably the finest specimen of a wooden bridge that has ever 
been constructed ; the design might be analysed os con- 
sisting of a series of superposed trasses, as in fig: 87, which 
represents the bridge at Schaffhausen built by the same 
engineers or village carpenters. The Schaffhausen bridge hassen. 
(fig. 119), destroyed by French troops in 1799, had two 
openings, one of 172 feet and the other 193 feet. The 
Wittingen bridge, burnt shortly afterwards, had a span 
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of 390 feet, brans the laigcst opening ever spanned by Darby, the owner of iron-works of Coolbrookdalo, n-as OoiBaa^ 
wooi ^ ° |.jjg gjgji person who actually erected a cast-uon arch. 

Mr Smiles states that the first attempt to bufld a cast- This bridge (fig. 120) crosses Severn by a s^u of 
iron bridge n-as made in 1755 at Lyons, and that one of 100 fee^ near the town of L^nbndge, whi^ has sprang 
^ up in the ncighbonrhood. Lach of the nbs consisted of 

two pieces. The design is a bold and original one, and 
has been practically successful Wcarnionth Bndge, com- 
pleted in 1796, is an arch bnilt of open cast-iron pands, 
acting OB voussoirs j the span is 236 feet,' with a rise of 
hi feet; the springlngs begin 05 feet above the df 
the river ; and the width of the bridge was 32 feet It 
contained 214 tons of cast-iron and 46 tons, of nTonght* 
iron. The name of Thomas Faiui^ the wcll-knoa-n 
author, has been associated with the design of this 
bridge; but Mr L. D. B. Gordon (first Professor d 
Engincoriug in Glasgow) assures the writer that after 
Fra l20.--ooanmK>kibio Bridga. investigation he finds that Eowland Burden, mem- 

ber for the county, was engineer, architect, and paymaster 
the arches was pnt together in a bnilder’s yard, bnt that for tins remarkable bridge. It was repaired and widened 
the prefect was abandoned as too costly. Mr Abraham by Bobert Stephenson in 1858, The bridge erected hy 







Fro. 121.— Cast-Iron Briilgo at CndgcUadiia. 

construction of permanent bridges until very lately, 
beginning of tba century, shows a great advance in the the stone or brick aroh has been rfXtnro nS 

pally rolied on. Timber bridges more or less peiicnt 
5 77 1817 to 18-I»i j ttr . t **con employed for great spans, os in the noble 

new erected by the brothcre Grub^nmann (1767); 

the variation in thrar snan. the niioiii- ”* England. The theory of the metal arch was, however, 

Toadwaj, and the simple^et bold very imperfectly understood, and the great metal a rch of 

comlnnSroartoMd^MBsto^nkS^SJSFnfff^ Southwark bridge (completed 1819), Hate XYDI. fig. 4 Soathwi 
It is now insufficiently wide forlStr^fic it has to^^ov ®P“?, » kittle more than a heavy and 

but all who value bS^^rremS dre^t S a stouo ting. By the use of timber 

'not be disfigured by having ovethangine footoaths fitt*5* to instead of stone, the opening which a bridge 

itashas been frLuentirproS^^fflr^pS^n ever, somewhat iicrcM^ Aniimnense 

afford to pay for^Ses^^t ren ^ 

to part a angle o\g^otZa%e^L ^ were mtrodured. A bridge of this kind orer the Tccs,1f0l3« 

The design was made ^ Mr GeorOT BenniB was bufit in 1741 for the use of miners. 

acting enpneer was his brother, Sir^htr Bennie. The also said to have been used by Mr 

centre arch has a span of 152 feet, and rises 29 feet 6 WiiM ™ “ America, hut the introduction of the modern 

above Trinity high water mark; the arches on each side of ^P^^^acally dates from about 1820. (Gala- Gsbiladi 

&e centrehave a span of 140 feel^ and the abutment arelioji bndge, 112 feet in length, was constructed in 1816, 

The total length of the hridge is 1005 feet its Bim.aar dimensions at Peebles over the PmM«. 

■width frmn IS j . J8 iUVO tCCt, ItS Twccdl. In 1 SI 0 J 1 . t 


e^o. stones a«'ir;ffite,thrar^ T «T76 

and hidf from painriiaw, Derbyshire; ^ ^ bu^b of tins strnctnro led to the construction of many 

9 


55»gan«iu»£rSX iJL'T / ™ not. WWer. foin'd -OW* to 


W ^ «"eineo*rS..So; to Sieiinrt. ' 

’» "I"- ‘••"S' r“’' •- 

“g» m which we have records hrid«»tt practically been a suspension . 

8 ened by a girder. Under Mr Stephenson’s direo- 
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tiuDB, expeiiments and calculations on the strength and 
. best form of tubes were made 1^ Mr William Fairbaim 
(Sir William Fairbairn) and Mr Eaton Hodgkinson. In the 
course of the experiments it was'fonnd that the tube could 
be made self-supporting over the desired span of 460 feet ; 
and in consequence of ^s discovery the Conway and MAnni 
tnbnlar brid^ were built, being the first great ATninplAa 
of propwly designed girders. Some disputes arose as to 
the real inventor of these bridges. Sir William Fairbaim 
justly claimed the great merit of first perceiving that, the 
girder might be self-supporting. Mr Hodgkinson had, 
pei^aps, ^ smallest part in the design, but the shares 
of Fairbaim and Stephenson respectivdy cannot be very 
rigorously apportioned; nor is tiiis now of much conse- 



quence. Both engineers were men of extraordinary merit, 
and co-operated in producing the great revolution in prac- 
tice which has led to the adoption of the wrought iron 
girder as the most common lype df bridge, ^e first 
train passed through the Britannia Bridge in 1850. The 
folkwing description of the structure appeared in the 8th 
edition of the present work. It will be seen that de- 
smption is to some extent a defence of the design against 
criticisms asserting that the structure was unnecessarily 
h^vy and costly. It is trae that a considerably lighter 
bridge could now be built, but some prudence in intro- 
during so great a novelly was certainly commendable. 

“ The Britaimia Bridge which carries the Chester and 
Holyhead Bailway over £e Menai Straits (figs. 122 and 123, 
and Plate XIX. fig. 1 ) consists of two independent continuous 


wrought iron tubular beams, 1611 feet in length, and weigh- 
ing 4680 tons each, independent of the cast-iron frames 
inserted at thear bearings on the towers. Thqr are 16 feet 
wide, and vary in depth from 23 feet at the ends to 30 feet 
at the centre. They rest on two abutments-and three towers 
of mason^ at a height of 100 feet above high water. The 
roadway is laid along the bottom, via., one line of rails in 
each tube. The centre or Britannia tower, which is alto- 
gether 230 feet high, is bnilt on a rock in the middle of 
the Straits. Hie 'bridge 'has tiius four spans, viz., two 
spans of 460 feet over the water, and two spans of 230 
feet over the land. On each side the weight of a single 
span of 470 feet is 1687 tons, and of a span of 242 feet 
630 tons. These tubes repose solidly on &e centre tower, 
but repose on roller beds on the land towers and abutments 
Now, these gigantic dimensions are by no means the only 
remarkable features in this work. The opponents of the 
Holyhead 'Hoad had imposed conditions on the Chester and 
Holyhead Bailway which were thought insnrmountable 
with respect to this bridge. The navigation was not to be ' 
interrupted— -no scaffolding could tiius be used— -and the 
clear hei^t of 100 feet was to be retained throughout) — 



Fio. 12S. — ^Britaaida Bridge (Part KleTBUon of Tabnlur Girder). 

arches being objected to unless the springing and not the 
centre was at this elevation. The tides set through this 
portion of the Strait with a velocity of 9 miles per hour, 
and tile quiet water at each turn of the tide lasts but for a 
very short space of time. The tubes were designed to 
meet all these requirements ; they were so constructed at 
a considerable distance from their permanent site on the 
shores of the Straits ; tiicy were fioated upon pontoons upon 
these rapid tides to the l^e of the towers ; and th^y were 
then drawn up by hydraulic presses to their required 
height. Th^ were here united through the towers by the 
insertion of shorter lengths, and ultimately bron^t into 
the conditim of continuous beams as regards strain, by 
the means employed for their junction. It is evident such 
structures would be designed specially for such %'aricd 
circumstances, for example : — 

“As soon as th^ were completed on temporary' platfonns, 
these platforms were removed, and they became isolated 
beams ; the ends were accordingly strengthened with cast 
and wrought iron framing for this speciri object, and had 
th^ always remained there the sides might have been 
throughout considerably lighter than they are ; they now 
weigh nearly 40 per cent, of the whole weight. But in the 
next operation, t^t of floating, the tubes were liable to bo 
supported at any pmnt of their length, besides being sub. 
jected to chances of conriderable distortion, aud to disasters 


bridges 
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which on more than one occasion did actually threats 
their entire destruction. The stiffening frames and gussets, 
which in an ordinary girder would have only been nc^ 
saiy at the ends, became therefore necesisary throughout the 
whole length, and even the top and bottom were consider- 
ably modi^ as it is evident that while overhanging the 
pontoons on each end to the estent of 70 feet, the top, 
in< ;tpnft of hp'ng in compression was thrown into erfension ; 
the weight of the tubes was consequently much increased 
by these arrangements. Again, they had to bo raised by 
Tiwing suspended freely from four chains. Provision for 
this suspension from sucdi limited attadiment had also to 
be of a totally opposite character from that made for 
their vertical support when on their bed j and, ultimately, 
when raised to their place, they remained no longer inde- 
pendent beams, but were converted into continuous beams, 
parts before in tension being now thrown into compression, 
and met versa; while the ends which were before subject 
to no bnriVnnfftl strain were now exposed to greater strain 
than even the centre of the span. And, last of all, during 
the act of ntiBing one of these enormous masses, the press 


from which it was suspended burst, and .one end of the 
beam fell through a space of no less than 9 inches on to a 
loose uneven heap of planks beneath it, bulging in the 
bottom plates, breaking all the castings, distorting seriously 
the sides and stifioniug frames; while the broken pre^ 
itself, which descended from a height 'of about 100 feet 
abovt^ broke through the top plates and complied the 
crippling of the whole section of support. It may surely 
be doubted whether anything but a tube could have stood 
snch unexampled violence ; and in proportioning the parts 
of a structure destined for such usage, the mere considera-. 
tion of the strain to which as an ordinary beam it would 
! be subjected, formed but a part of the problem; no direct 
I comparison can therefore be made between the weight of 
I this bridge and an ordinary beam. If this were the case 
I with the large spans, it is still more so with the small 
spans of 230 feet, which as simple beams would weigh only 
230 tons each, whereas their actual weight is C50 tons. 
Bnt it must bo borne in mind that as regards the bridge 
itself these small spans were not required at all, and tlut 
they wore merely designed and used as counterpoises for 



Fia 124. — ^Eleration of Bowstring AkIi, High-Level Bridge, Newcastle 



Fio. 125.«P]ik& of Hig^'LeTel Bdidge, 

of .converting now the arrangemont of the plates in cells is almost the 

By examining their ripfaii ^ over^n^g weight only .conceivable arrangement possible for obtaining the 

solelv for this suedal required section, allowing access, at the same time, to eveiy 

SmaJVeJtSSySlSd^P^^^^^ part fm construction an"d futur^ maintenance, mnsalous 

“ Some misapprAensionSts nn a- . bottom of the tube^ where their form 

anceof the cel£rf which tht^nand^^tei of was totally unimportant With respect to the top, howevw, 

is composed. These cells are rratanmikr thp« importance, since thick plates could not he 

oftheminthetopandsixof theminti^Bnff^^*™j^k^^ ascertain the best form of cell for resistance to 

run tbrougbont the bridge. With reRnppf- fn J?’-® • compression that could be devised with thin platea A ■ 

ance, it must be observed that the whnhTppS^^*^!??^?^ valuable experiments by Mr Eaton Hodgkihson 

nf 'o-;i wnoie section of the ton IriI fn 


and of the bottom 585-43 square inotp. becanse snch form presented any peculiar 

b 15 fert .rid.) a. ““y ofcr tom. M £mo luve io^ed, b. 

O'*™ ™nli Ibeiotiire boTO beXr^iiiS^S^ domonotmted ttot oeffi of that 

top, and 2*3 mebes for the bottom • for the thickness were indenendent of form, and a 
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is evidently impossible 
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themselTes.' Now, the result of direct experiments made 
with round, ovul, and rectangular tubes — ^there being pre- 
dsdy the same section and weight in all three, and, con- 
sequently, different depths — ^was, that the drcular tube was 
the weakest^ and the oval tube the strongest, the rectangular 
form being intermediate. The oral tube was, indeed, first 
studied with a view to its use. ' Its form, however, was 
not favourable, — ^neither for its actual constmction, nor for 
its connection with the suspension chains which were 



originally intended to be used in the erection ; and practical 
considerations, in this case, also compelled the use of the 



rectangular tube. It must also be remarked, that the 
result of experiments made on round, oval, and rectangular 
wrought iron tubes, when reduced to the some depth and 
, compared, was in favour of the rectangular form, altiiough 
within ordinary limits the form was not proved to be a 
matter of very great importance. It may be added, that 
this bridge has now been in use six years, t^t the defiection 
has been carefully tested, from '^e to time, with the 
utmost precision, and that not the slightest perceptible 
increase has taken place durinec that period. The care with 


which the painting has been attended, and the protection 
afforded by the roof, have also entirely preserved it from 
the sli^test damage 1^ oxidation ; and it is difficult to 
conceive that even the lapse of centuries can in any way 
affect sa(di a structure, or to doubt that it will remain one 
of the most durable, as it certainly is one of the most remark- 
able monuments of the enterprise of the present century." 

%'J%.Js!‘ewcaxtleSighrLevd Bridge. Newark Byhe Bridge. Ne* • 
Grumlm YiadmA . — ^Ihe Hi ^-Lev d Bridge at Newcastle 
(figs. 124 and 125, also Plate XIX. %. 3} is a fine example 
of the true bowstring anh, in which there is no cross 
bracing. This bridge is also described at great leng& in 
the 8th edition ; but the type cannot be recommended for 
imitation, being essentially more expensive and heavier than 
a true girder. The bridge was opened ly the Queen in 
1849. The design was therefore' made almost at the same 
time as that for the Britannia Bridge, and is chiefly inter- 
esting as showing a transitional form intermediate between 
the arch and beam. The bridge has six spans, each of 
125 feet, and the superstructure is supported on stone piers 
and abutments, the height to the soffit above Mgh water 
being 83 feet. The ar^ed ribs are cast-iron, and the ties 
wrought iroiL 4728 tons of cast-iron and 321 tons of 
wrought iron were employed in the superstructure. There 
are two roadways, the carriage roadway passing under the 
railway. The brid^ cost £243,000. 

The solid or continuous plate girder soon led to the in- 
trodnction of open frames, designed on similar priuciplea 

Newark Dyke Bridge (the earliest example of a Warren Kevaric 
girder bridge) carries the Great Northern line over 
branch of the Trent near Newark. It was erected (1851- 
53) under the direction of Mr Joseph Cubitt from the 
designs of Mr Charles Wild. 

This bridge (figs. 126 and 127) consists of four inde- 
pendent girders, viz., two for each line of railway. The 
roadway is beneath the girder. The top flange of ea w girder 
consists of a series of cast-iron pipes butting end to end ; the 



lower flange consists of 
wrought iron links, and the 
are connected 1^ 
diagonals forming a series 
of equilateral triangles, and 
these diagonals are alter- 
nately struts and ties. The 
ties are formed of wrought 
iron; and the stmts of cast- 
iron : the length of each side 
of these triangles is 18 feet 
6 inches. 

The length between the 
supports is 259 feet, and 
the depth from centre to 
centre of the joint pins is 16 feet. The clear span between 
the abutments is 240 feet 6 inches. 

The wei^t of iron is 244 tons 10 cwt., of which 106 
tons 5 cwt. is wrought iron, and 138 tons 5 cart cast- 

IV. — 43 


Fro. 128. — Port of CrnmliB 
'^udnet. 


Cramlia 

Viodneti 
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iron, to miisfc be added 50 tons for the platform, 
m ak in g file total weight of each bridge 294 toas 10 cwk 
The cost> exclusive of the masonry of the abutments, and 
of the permanent rails, but indusive of the staging for 
fixing and the expense of testing, was £11,003. 

The Cmmlin Yiaduci^ begun in 1853, and completed in 
IS.*)? (fig 4, Flate SIX.), is a fine example of the Warren 


girder; it was erected on the TafF Vale Extonsioa Bafliwir 
ubder Messrs Liddell and Gordon as on^eejs, by Jir 
T. W. Kennard as contractor. The following description is 
compiled from that given in Mr Humber’s work'—The 
length of the bridge is 1800 feet, divided into two parts 
one consisting of seven spans of 100 feet, and the other of 
three similar spans. The greatest height of the road-uny 





Fro. 129.~Oommon of Wronght Iron Oiider. 


a^ve the surface of the water is not leas than fiOOfeet. The 
piers are formed of cast-iron hollow columns, each 17 feet 
long and 1 fwfc in diameter; the thickness of the »»f » t nl 
variM from 1 inch to |th inch ; these columns are arrant 
m tiers, each containing fourteen ednsuts, the distance 


between which at iJhehasaof^tbe pier measures 13 feet 6 
inches, excepting between the centre rows, where it measures 
t height. The wrought iron girders are 
150 feet in length and 1 4 feet 6 inches deep. Some details ■ 
of too construction are shown in fig. 128. 




tefollow^KeStfSon:-?®^ ^ stractnre described 

•w ?t s« /«t 

.of which the railway is laid ^ top 

feet wide, fonaa isis 

floors arc constructed of tin^ lihese 

ing aide consists of a lo^doSr^ 
tunber, <ach pair being 5 iiprights of 

MTought iron diagonal llm 

^ vay to the fourth pair S ^ ^ «rtending 
dogreea The upper or SwavC ’'“8^ of « 
two wire cables at mtervaSof 6 W from 

« ^pend.d at 8i«Sriate,^Z^ ^ floor- 

Wes which have a deflection d 10^^ ^ 

01 10 -feet more than the 


Fxo. 180.-.Oominon typo of CasWren GWor. 

I flEL f^our in number, are each II 

! composed of seven strands, eadl 

^taimng 520 mtes, making a total of 3040 uires. On« 

which the other six an 
fo 1 square inch of solid 
of each cable is 60-4 

in<» tiio f sectional area of iron snppmt 

mg toe Btmc are is 241*6 square inches. . 

on "P“ “ separate saddle, toere bdngtwo 

Dk<^ *0^™. The saddles are 

diameter and 25^ 

and 2i i*«i* f>ear upon cast-iron plates 8 feet square 
which" thick, strengthened three parallel flanges 
""dd leg. compartments for the reception of the 

cobles are attached to cast-iron shoes, in 
the ennni>»f{ ^Mcrted a wrou^^t iron pin whidi forms 
py,„i„B anchor chains. These anchor 

feet hv 2 ^bedded in a solid shaft^of masonry 7 
8 feet enlarged at toe bottom to form a chamber 

Theshaftearesiraktoa 

loweM^U*^***"^ ^ composed of nine links, toe eight 

10 feet lone- V®®* uppennost 

Iron bare. ^ t ^i!® f®^®st link oonsists of seven wrought 
‘'“•i inches by 1*4 inches eabh, and amounting 



EXA31FLES.] 


B R I D a E S 


339 


coUectiTely to an area of 69 sqaaie inches. Th^ are 
eecoted to a cast-iron anchor pkte, by a pin 3^ inches 
diameter. From the fonrth link the-ch^ cnrres,. and the 
section is graduallj increased to an area of 93 square 
inches. There are two towers at each end of the bridge, 
based npon a mas s of masonry 60 feet by 20 feet, which m 
jnerced by an ardi 19 feet wide, forming the entrance to 
the lower roadway. The towers are 60 feet high, 15 feet 
square at the base, and 8 feet square at the top. 

“Above the floors are 64 diagonal stays, extending fix>m 
the saddles to the suspenders, amongst which thqr an 
equally distributed; they are formed of wire-rope Ifth 
inches diameter.' l^ere are also 56 stays attached atthmr_ 
upper extremities to the sofBt of the bridge and at their I 
other ends wdl anchored to the rocks below. The snper- 
stmctnre is thus tied down as well as sn^ended, and all 
undulations directly resisted. 

“The bridge was commenced in September 1852, and 
opened for trafih; in March 1855. ^e total cost was 
iE80,000.” 

The use of two cbains of difierent versed sines is certainly 
a defect in this design. 


There are several other suspension bridges inlhe United 
States of great span, e.g., Cincinnati. 1057 feet; Brooklyn 
1600 feet 

§ 81. SaUas1i,Tietana^ and Coblmtz Bridges. Fink Truss. Sal»‘ 
— ^Fig: 131 shows one span of Saltash Bridge erected by 



Fro. ISlj — Sjian of Saltssli Bridge. 

Bmnd. The span is 455 feet The pier is a column 
or drcnlar pillar of solid masonry, 35 feet diameter and 
96 feet high from &e rock foundation to above high. 




water mark^ Upon this are placed four octagonal columns 
of cast-iron, 10 feet diameter, carried up to the levd. of 
the roadway, which is 100 feet above hig^-water mark. 
Tictoria The Tictoria Bridge over the St Lawrence at Montreal 
® tubular bridge of great ler^th (7000 feet), chiefly 
3 ontreau i^inarkable for its ice breakers, shown in fig. 93. — 

Fig. 132 shows some details of a Fink truss as used in 


fntwtt 


America. The mode of computing the stresses on this 
truss has already been explained in § 59. All the struts 
are cast-iron tubes. 

Fig. 133 diowB one of tire wrought iron arches of aOobI 
brid^ over the Bhine at Coblentz. The bridge consists 
of tmee spans of about 315 feet each. 

§ 82. St Louis and Illinois Bridge . — The St Louis and St Lonfa 

Bridge. 



Fra 183.— Aicli of Bridge at Ooblenfz. 


Illinois bridge over the Missisdpid (fig. 5, Plate XVHL) is 
the finest example of a mettd arch yet erected. It is 
described as follows bySirChocles A Hartley who visited 
it in 1873 : — 

“The 3Iississi^ at St Loiris is confined to a nTiglp pIuitittpT 
1600 feet wide ana 8 feet at extreme lowwater by an embank, 
meat or leree on the Ulinois side, which is carried up to the levd 
of extmme lugh water, at which time the width is augmented to 
2200 feet. Both shores ore revetted below the low water, some with 
nibble stones, and protected by the whuf pavements above that line. 
The extreme range between lugh and low water is 41 feet Owing 
to the nanow coige throngh which the whole volume of the 3Iis- 
sissip^n flows me variations in the bed of the river are very great 
Captain James B. Bads, 3L Inst. C.E., the distingnidied ragineer 


who designed the bridge and snperintended its constzuetion, informed 
the author that a rise of 13 feet less than high.water mark caiiscd 
a scour of 18 fee^ and that in the freriiet of 1870 the scour reached 
a depth of 51 feet below Icw.wuter mark alongside the cast pier. 
These facts induced him to believe it possible that riie scour, at 
times of extraoidinaiy high flood, mignt extend even to the rock 
icselfi He therefore determined to establish the piers and abut- 
ments on the rock; and this was done ly means of caissons provided 
with air diambeis and locks at dexrihs for the east pier and cast 
abutment reaching 136 feet below high-water mark, or 110 feet 
from the surface of the water where the foundation work wu 
actually peribtmed. Ikis feat; which was satisractorilr canted in 
1870-71, u quite unprecedented in the annals of engineering: 

The piers and abntments are composed of coursed rubble 
masoniy up to low-water nurk. Above this level they are faced 
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ritli crev cranito from tlie State of Moine, /which cost £10 per 
St 3 ~ml w jiVif. The interior of tlie xtork is of mapesiag I me- 
rtnne. Tlie ravsivc appearance of the granite rock facing is Tciy 

mC 4-Iia efAAl a«iA imn 


The contraet prices, onil the total gnantitios of the steel and iron 
cork required for the bridge, are ns foUocs 

2,500 tons of steel, at £60 per ton «a«a«. 

600 „ crouglit iron, at £40 per ton... • of 2000 lbs. 

1,000 „ rolled iron, at £28 per ton 

200 „ eastdron at £16 per ton of 2240 lbs. 

The bridge has three spans, each formed irith ribbed anhesinade 
of ia.«t steel, a novelty in bridge bnilding. The centre span is B20 
feet and the side ones 602 feet in the dear. 

The ri'c of the centre arch is 47J feet, that of the side ones 
46 feet rich. These are by for the largest arched i^ns in the world, 
Bii'l under the able direction of Colonel Head, Captain Eads’s chief 
a<ristmt, liiev are now being rapidly erected gradna% from each 
pier and ahntment withont the aid of centenng. Each qnn is 
Mmposcfl of four donble ribs of steel (wdl braced together at their 
relative distances from each other), and the tubes fonning them are 
jointed butt to butt. They are clasped together tqr wrought iron 
couplings (which proved to be much better than steel), furnished 
with pirallcl grooves corresponding with simQar grooves in the 
tubes. Steel juns, vaij'ing from 4| inches to 7 inches in diameter, 
pass through the centre ofthc couplings and the ends of the tubes 
St Gveiy joint. The vertical hnicuig between the npper and the 
lower tnbnbr ribs, wliich are 12 feet apart Cram centre to centre^ 
convert tlic two members into a dnglo arch. 

At the time of the author’s visit two of the openings wore 
already spanned hr the steel tnhe^ which are all 18 inches in 
diameter, and 12 feet to 13 feet long, hnt of thicknesses varying 
from 1) inches to 21 inches. 

Tlie arches are to cany a donhia railroad track, and above the 
track a roadway 54 feet wido for eairiages and foot passengers.” 

Tho bridge was opened, subsequently to Sir C. Hartley’s 
visit, on the 4th July 1874. 

§ 83. Projected Bridges . — ^Tho Tay Bridge is a railway 
bridge in course of construction (1876), to form a connec- 
tion between the town of Dundee and the Hoith Ttritisb 
Hallway system in Fife, and crosses the Firth of Tay about 
a mite and a half to the west of Dundee. The length of 
the bridge exceeds two miles. It will therefore be the 
longest iron bridge in the world. The following descrip- 
tion has been furnished by Mr A. D. Stewart, who assisted 
tho chief engineer, Mr T. Bondi, in the design of the 
bridge 

(7iirFM.-^ommencuig at the south diore, the bridge for the firet 
five mans is on a curve of a quarter of a mile radius. It is then 
Ftrag^t for a dWance of a mile and a half. At the north shore, 
hctwfcn high and low water mark, it describes a curve of a quattw 

troVof Dnndw’ a quarter of a cirele towards the 

{. ^ «®“*h end of tbe bridge 


whole material above the rode was thus excavated, the working 
ABamboT and duft of the caisson were filled with concrete, put 
in in a liquid state, and when this solidified Ae building upiniids 
of the pier was continued. A difficult arose in keeping the mrlin. 
dels vertical during the sinking. This was overcome by combining 
t horn into a single caisson. Between the fourteen^ and fifteenth 

A-4? 41sa filfua nf fliA viAvf. eiY tmam 4>‘Iia 


wron^t iron caisson. After the piles ore driven, their heads an 
to be stUTOunded wi& concrete, the water is then to be pumped out 
of tho ra»ii«nn, and bridework to be bnilt up to the level of about 
6 feet above hi^ water. The upper portions of these, and of all 
the piers to the north of them, are to consist of cast-iron 'colmnns 
braced together. 

Emm me twenty-second mer northwards tlie bed of the river con- 
sists of sand, with occadonu layers of coarse gravd and honldeiSi 
It was, however, necessary to modify the dedgns for the ]^eia^ and 
the method of fonndhig and building them, according to 'the load 
eodi had to carry. 

For the 120 and 186 feet qona there are dghtecn iders. For 
eaoh pier two wrought iron caissons are prepared, pi^ly lylin- 
dricol and partly conical in chape, and haring a base of IS feet 
These are built on the fore-ahoTe, and lined with brickwork; th^ 
are then floated out by meons of pontoons having hydranlic 
machinery for lowering: when they have been sunk in meir proper 
^ce until th^ take a bearing in the sand, the pontoons are , 
removed, and by means of sand-pumps the material from the 
interior is removed and thqr sink by tndr own weight. During 
the operation of ainking, rings of wrought iron and brickwork an 
added to the t<^ of the caisson, and stones ore laid round the out- 
side to fill the void caused hy the scour and pumping. Tnien a 
sufficient deptii has been oht^ed tlie pumps are removed, and the 
interior is filled with Eqnid conerete; and imen this has solidified, 
the brickwork is continued to aboira high water. 

For Iho 230 feet spans, huge wrought iron caissons of a cylindrical 
form, 31 feet in diameter, are ereotm on the fore-shore, one for eaih 


bridge. 


of tlie hri'ipe. 


l^ing thiH St. fwl—the total number of qans 


brickwork^ is placed on the top of the lower part and bolted securely 
to it. The compound caisson is floated out and sunk, as above 
desciil^, 1^ means of sand-pumps, and the permanent portion of 
the emsson is filled with concrete. The temporaiy portion is then 
unbolted by divers, and removed for further nse: From tbe Euriitee 
of the ground to above low water, the pier consists of a brick ovol- 
riiiiped hollow cylinder, which is built on the fore-riiore on Orders ; 
and when it has thoiong^y set, it is also floated out and lowered on 
the concrete foundation. Illie interior* of this brick pier is then 
filled witii concrete^ and the building of the brickwork is continued 
to above high water os tidal work. 

For the 60 feet spans towards the north end of tbe bridge, the 
piers consist of three braced cast-iron columns placed in a row across 
the bridge, the^westmn colnmn having a rake or hatter of 1 in 3. 
Fvery fourth pier is double. Some of these were sunk os screw 
pilei^ others were founded in 6 feet cylinders^ previously sunk by 
sand-pumps^ and filled with concrete. 

Superslrwcture . — The anperatructuro consists wholly of wrowht 
I iron^girde rs. V ith the exception of two spans which have giraers 
I ^the bowstring form,_toey have the top and bottom memheis 




vertical sappoVt is canied to the member-on Trliich the cross-girder 
or beam rests. The Riders for the 230 feet spans, and tho hou^ 


nvettro to, the lower member on which the roadway is placed. All 
the others have timber cross-beams resting on and rivetted to tho 
*®P 5®“S®» ®nd the roadway is above these girders. Thw arc sent 
« *5? “ convenient pieces for riiipmcni^ and rivetted 


1*^ M •Tiv# f • i 


A ^ iP — ccnenilly contmnons in groups of four 

consecuhve spans. In order to make continnify periecti the fnrthff 
*Sr ®®®^.6Wer is raised throngh a certam calculated height 

before nvetting it to the next 


Montreal papers state that a bridge 15,600 feet in 
length is about to be constructed over the St liOirrenco 
at Montreal, from the designs of Mr Legge. It Trill have 
one span of between 600 and 600 feet, and 60 smaller 
spans, with a height of 130 feet above the water at high 
CO.® estimated cost is .£800,000. 

. § 84. /Sifafisficff.— Thble X^T., from tho 8th edition, 
gives some statistical information as to the weight, cost, « 
ana dimensions of some of the principal cast-iron bridges. 
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Tables XVK and XVIIL giro Tarions details regaiding 
some important bridges of vaiions constmction and dimen- 
sions. 

Table XVL — Cad-Inm Bridges. 


1 

STlUEOrBSlDGIL 

Eo. 

of 

Jpea- 

ings. 

Span. 

Sise. 

Totid 
weight 
of Iron- 
work. 

-Cost. 

Deteot 

Com- 

pierion. 



It. 

In. 

Ft. In. 

Tons 


1779 

CoalbiDoldale 

1 

100 

6 

50 


378i 


BaOdwas 

1 

130 

0 

(80 

(14 

2 

jl74 

£6,034 

1798 

Snndedand Bridge 

1 

236 

0 

34 

0 

280 

27,000 

1796 

LaasoB Bridge ...... 

1 

43 

0 

•• 

• 

••• 


1794 

Staines Bridge .1:... 

1 

ISO 

0 

16 

0 

• •• 


1802 

Font dn LonTie ... 

9 

57 

0 

10 

8 

263 

*•* 

1803 

Pont d’Ansterlitz... 

5 

106 

0 

10 

8 



1806 

St Denis 

1 

39 

5 

S 

3 



1808 

Bristol Bridge 

Ciatollachie Bridge 
Wi&m Brid^.... 
Yankhall Bii^ .. 

1 

100 

0 

15 

0 

ISO 

^000 

... 

1 

1 

130 

86 

0 

0 

20 

5 

0 

0 

••• 

3,200 


9 

78 

0 

29 

0 


300,000 

isie 

SonihwaTk Bridge 

»!1 

240 

210 

0 

0 

24 

21 

0 

0 

js780 

800,000 

1819 

Tewkeslrary Bridge 
(zalton Bridge ...... 

1 

170 

0 

17 

0 

mmm 

... 

... 

1 

180 

0 

18 

0 

... 

... 

... 


Tabt-t! XVn . — Dimensions of Large Masonry Bridges. 


Hat Axdies. 


Ttezzo over Adda...... 

Dorlaston, Segmental 
Trilpor^ EUipncal ... 
ISTaates i, ... 
Neidllv „ ... 
Waterloo , „ ... 

London Btidm „ ... 
Alma (Beton) ,, ... 
Grosvenor Btid^ ) 
Chester ) 


Span 

Infect. 

Verslne 
in feeL 


Thickness. 

yieshnnin 
Bedlna in 
feeL 

Of 

(hem 

infect 

Of 

Ahntmenti 
at base; 

251' 


184- 



86-51 

18'48 

7 ea 

8-510 

8^-022 

so-ss 

27-69 

... 

4-462 

19* 

115-16 

34-41 

89*5 

6-397 

28* 

127-89 

31-95 

160- 

5-816 

85* 

120- 

82- 

112-5 

4-6 

40* 

152* 

29-6 

• •• 

4-75 


141*4 

28-2 

••• 

4-02 

... 

200- 

42- 

143* 

4- 

... 


Table XVIIL-^Dimensions and Cost of Large Bridges. 
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Kama of Bridge. 

Ap- 

prox. 

EfgfaL 

Span. 

% 

e 

-s 

Totel 

4lB01lllte 

per 

Foot 

nin. 

Britannia ... 

FL 

125 

FL 

160 

Ft 

1,511 

£ 

601,866 

£ 

398 

Oiaring-cross 

50 

154 

1,865 

180,000 

181 

Poyrifl 

90 

264 

550 

140,000 

89,000 

2541 

PrnmliTi 

200 

150 

1,800 

21 

Ciaigdladiie 

20 

200 

413 

12,200 

29-5 

Gland river) 
(Slanritias)) 

130 

12 

620 

30,000 

30 

Deepdale ...... 

150> 

60 

740 

20,266 

27 

Westminster 

20 

120' 

1,160 

233,000 

202 

Ftibooig 

167 

... 

SOS 

24,000 

29 

Siagua ...... 

245 

SOS' 

800 

80,000 

100 

Landexe ..... 

75 

110 

1,760 

28,720 

16-3 


Satafs of Btf dea 


Two lines Bailvrav' 
— ^tabular. 

Four lines Failna; 

, —doable Warren. 
Four lines Bailvray 
— ^lattice. 

Two lines Hallway 
— ^lattice on open- 
worlc piers. 

One line Bailway 
— lattice, and 

(£e liM^ Bailway 
— plate girder. 
Two lines Bailway 
— ^lattice on open- 
work piers. 

Hoad — cast and 
wrought iron 

ardb, 83 feet wide. 
Wire-rope Soi^n- 
sion Bridge — ^road 
^ only. 

(Wire-rope Snspen- 
/ sion Bridge — road 
( and railway. 
Wooden Tr^es. 


IlfDEZ OF FbIXCIPAL SUBJECTS. 


jLbntsient; definition of, 
331; stBUUtroLSrL 
Aneboisge of chain 
hridees, 301. 
ixtb. flexible modeltSOf; 
linear, 30$; Unsed at 
abntments, 333. 

Arehea seaetal descrip- 
tion of, SOS; stability 
of, 309; enqMeal for- 
nrals for, 8U; stona 
practical details of, 
311; comparison of 
stone and metal, 313; 
wooden, SIS; metal, 
practical details of, S1& 
Azid and non-ezial stress 
compared, 337. 

Baddns of sreh, defini- 
tien ofv30& 

Beams, 335; balance of 
external and intenuil 
forces on, 3S9. 

Bending moment on 
beams, 39(1 
BoBman tmss, 833. 
BoR'amethodofletterlnB 
redproeal diagrams, 
3I& 

Bowstring gbder, 818. 
Caissons^ 83& 

CasMron beams. Shape 
of eross-seetion of, 
334. 

Cast-iron bridges, cost of, 
811; flxst Introdnctioa 
oLSSl 

Centres used in bnOdlng 
ardie3,311. 

Chain, form of when 
loaded, SOI. 

dassifieation of bridges, 
385. 

Cofferdams, S3& 
Componnd stmetmes, 
833. 

Compressed air used in 
«iniftwy fonnditfon^ 
827. 

Concrete fonnding, 33$. 
Contlimons girder^ 399 l 
C ost of laiee bridgm, sa. 
Cross-sections, woes of 
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BRIDGET, St, one of tbe patron sainta of Ireland, 
who lived during the Oth century, Tpas a daughter of one of 
the princes «f Ulster, and took the laoiinstic vow at a very 
early asc. Her cell, the first in Ireland, was erected under 
a lar^eOak tree, whence the place was called KR-dara, the 
cell of the oak. The city of Kildare is supposed to derive 
Us n.une froux St Bridget’s cell. A whole collection of 
miraculous stories have dustcied round her name, and her 
rt'putation was not confined to Ireland, for St Bride was a 
favourite saint m England and in Scotland. 

BRIDGET, St, of Sweden, was bom about tbe year 
1302. She was descended from a family of royal blood, 
and .*it the age of sixteen was married to Alpbo, prince of 
Nericin. The husband and wife were eguoUy devoted to 
works of piety, and undertook together a pilgrimage to the 
shrine of St Jago de Compostello. On their return both 
embraced the monastic life, and after the death of Alpho, 
bin wife founded a now kind of monnsteiy for monks and 
nuns. She then wont on a pilgrimage to Rome, where she 
founded a house for Swedish pilgrims and students, and 
composed her Revdattoaes. After another pilgrimage to 
Jerusalem, she died at Rome in 1373. She was canonized 
in 1391. The order of St Bridget flourished for some 
time ; they had one house in Britain. 

BRIDGETOWN. See Baubados, voL iii p. 359. 

BRIDGEWATER, or RniOGWATBn, a municipal (once 
a parliamentary) borough and seaport in Somerset, on the 
Great Western Railway, 29 miles S.S.W. of Bristol It is 
pleasantly situated in a level and 
wcll-woodcd country, having on 
the cast the Mendip range and on 
the west the Quaiitock hiUs. The 
town, which is well built, lies 
along buthsidcsof theRiverParret, 
hero crossed by n handsome iron 
bridge. It has an ancient Gothic 
church with a spire 174 feet in 
height, a town-hall, court-rooms, 

a jail, a markct-pLicc, an infirm- ^ of Biiages-atei 
ary, a free grammar sdrool, and «uugwraiei. 

some alms-houses. The river, which is subject to a bore. 
0 (.™ twy fajtom. «the is ^Ttobl. S 
vwl. «t TOO ton. TO to tlio m™ lie 



in 1 S 74 TOn.i 7 S 2 T.- Tie obiof tapoS^^^f 
ttmo, hemp, tnllon-, ud timber ! the eipoth S£rS 
produce, earthenware, cement, plaster of Parin 
brteta, trbieh la.t conslitale ItaXl. hSf 
•nmonlue of tbe imports in 1674 S Sus 
the crqiorta £.'i 011 . The town returned fnVl MeMTOmfi A 



name, wfticii appears in earlier times ns 
from a certain Walter dc Douay to who?n 
prcoentcd at the f!on„„ Jo .v the ^anorwas 


prcocntcd at the Conquest In -ue manor was 

splendid castle was built and « h - ^ 


nftcr its capture bv the Parliamr^^^®f demolished 
Adnund Blak was a 


l^iRil^■nH;ies that retarded the accomplishment of his project, 
together with the pecuniary restrictions he imposed on 
himself in order to supply the necessary capital, ^ords an 
instructive example of that energy and self-denial on whidi 
the success of great undertakings so miudi depends Though 
a steady supporter of Mr' Pitt’s administration, he never 
took any prominent part in politics. On his death, Match 
8, 1803, the ducal title became mctiuct. 

BRIDGEWATER, the Rev. Ehakcis Hekky, eighth 
EAHL OF, u'os boru in 1768 and died on the 11th Febniary 
1829. He is best known as the originator of the Bridge- 
tetaer Treatises. By his will he devised the siim of ;&8000, 
at the disposal of the president of the Royal Soriety, 
to be paid to the author or authors selected by the pre- 
sideut to write and publish 1000 copies of a treatise ** On ' 
the Power, Wisdom, and Gtoodness of 'God, as mnifested 
in the Creation.” Mr Davies Gilbert, who then filW the 
I office, selected eight persons, each to undertake a branch 
of th^ subject, and each to receive JSIOOO as his reward, 
together with any benefit that might accrue from the sale 
of his work, according to the will of tbe testator. 

The treatises were published as follows:—!. ThcAdapUaim 
of Extenuit Eature to the ilond asnd InMl^ual Oonditioo of 
Mom, by tbe Bev. Tbomaa Ghaliaets, D.D. 2. 
of^ External Nature to the Physical Condition of Man, liy John 
Kidd, bI.D. S. Asthmony mid Oeneral PKyties considered fetth 
rifcrenee to Natural Theology, by the Bev. William IVhen-ell, D.D. 

4. The Hand, its Meehanisnt and Vital Endowments as evindng 
Design, by Sir Charles Bell. 5. Animal and Vegetable Physiology 
eonsidered tctThr^ercaes to Natural Theology, by Peter Mark Unyt 
6. Qedogg and Mineralogy considered with rMerenee to Natural 
37uology, by the Itev. .William BnoldanA D.D. 7. 27le Habits 
and Insiin^ of Animals with nferenee to Naiteral Theology, by the 
Bev. William Kirby. 8. Chenastry, Meteorology, and thePunetion 
^^igresfion, eonsidered with rtferenee to Nattiral Theology, by 
William Prout, M.D. The works are of uneguid merit j severu 
of them took a high rank in apologetic litoraturo. 

BRIDLINGTON, Bbelukotoh, or Busuegtoe, a 
market-town of England, in the East Riding of Yorkshire 
on ^e North-Eastern Redlway, 23 miles from Scarborou^ 
It lies about a mile from the coast on a gentle acclivity. 
The streets are narrow and the houses irregularly built A 
largo chamber over the old priory gateway (of the time of 
Richard IL) is used as a town-hall The town has also a com 
exchange, a tempemneq hall, a mechanics’ institute, and 
two subscription libraries. The parish churdi of St Maty’s 
preserves a considerable part of the Augustinian prioty 
which xvas erected in the I2th century, by Walter de 
Gaunt G _ relative of the Conqueror, and continued to 
fionrish till ^1537, when its last prior was executed for 
taking part in the " Pilgrimage of Grace.” On the coast is 
siteated the pleasant 'watering-place of Bridlington Quay, 
whi(9i has recently increased in reputation. Tie harbour 
M enclosed by two stone piers, and there is good anchorage 
® ^y* The beach consists of a fine firm sand, and is 
bordered by a parade with ornamental gardens. Besides 
hot and cold baths, there is a chalybeate spripg esteemed 
for its medicinal properties ; and the town is supplied with 
drinking-water from an intermittent fountain discovered 
below high water mark in 1811. The most important 
pubhc building is tbe Victoria Booms, which comprise a 
ooll-room, a reading-room, a news-room, «tc. ^0 united 
popniatioQ of Bridlington and Bridlington Quay, which in 
lao! was 2432, amounted in 1871 to 6203. Bridlington 
^ placed by Henry 1. under the civil jurisdiction of the 
pnors, aud by John ■was allowed to liold a market and an 
annuBi fair, in 1043 tjjQ town was cannonaded hy 
iral Batten, on account of the presence of Queen 
landed witli a supply of arms. Sir 
John de Bridlington were connected 
. ,, ® priory j Rent the landscape-gardener wes a native 

e omi J and his patron, Robert Boyle, bote the title 
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of earl of Barlingtoa, from which the-name of Burlington 
House in Iiondon is derived. 

BBIDPOIIT, a parliamentaiy and mnnidpal boiongh 
and market-town of England, in the counfy of Dorset, 18 
miles bj rail N.W- from Dorchester between two branches 
of the Hirer Brit, from which it takes its name. The main 
part of the town is about a mile from the sea, with which 
it is connected 1 ^ a single winding 
street, terminating in a qna 7 snr- 
Tonn^ bj a fishing village. The' 
prinripal buildings comprise a town- 
hall, a market-house, a jail, a custom- 
house a mechanics’ institute with 
reading and lecture rooms; there 
are also a school of art, alms-houses, 
aud several charities. The parish 
' church of St hlarj, a cruciform 
edifice in the Ferpendicnlsr.s^le, 
was restored in 1865. The harbour, which had become 
(dioked with sand, ^vas rendered available and secure for 
vessels of 250 tons I 7 extensive improvements undertaken 
in 1742 and 1823. The total value of the imports, which | 
consist mainly of timber, coal, and fla^ was in 1874 
^9,616 ; and the exports amounted to J&18,021. Its 
principal articles of manufacture have long been sail- i 
doth, cordage, linen, and fishing-nets. Bridport formerly 
returned 'two members to parliament, but since 1868 
it returns only one. The population was 7670 in 1871. 
Though a place of considerable antiquity, it has very little 
historical importance.- Its mint is m entioned in Domesday 
Booh. In the reign of Henry VJIL the town and d&trict 
had a monopoly of the supply of cordage 'for the Boyal 
.Navy. ' 1 

BRIEQf the capital of a circle in the Fmssian province 
of Silesia and 'government of Breslau, is situated on the 
left bank of t^ Oder, and on the Breslau and Oppeln 
Railway, 27 miles S.K of the former town. It is well 
bnilt^ and has a castle (the residence of the old Fiastic 
counts of Brieg), a lunatic asylum, a gymnasium with a 
good library, and several cdiarches and hospitals. Its 
fortifications were destroyed by the French in 1807, and 
are now replaced by beautifiil promenades. Brieg carries 
on a considerable trade, its chief manufactures being linen, 
cotton, and woollen goods, porcelain and machinery,- hats, 
pasteboard, and cigars. Important cattle-markets are held 
there. Brieg, or, as it is called in early doenments, Cimtas 
Alice Bipm, obtained municipal rights in 1250 from Duke 
Henry IH. of Breslau, and was fortified in 1297 ; its name i 
is derived from the Polish Brzy (shore). In the 14th 
century it became the seat of a line of counts, by one of 
whom the castle was bnilt in 1341. Burned by the Hus- 
sites in 1428, the town was soon afterwards rebuild and in 
1595 it was again fortified by Duke Joachim Frederick. 
In the Thirty Years’ War it suffered greatly; in tlmt of- 
the Austrian succession it was heavily bombarded by tiie 
Prussian forces; and in 1806 it was captured by the 
French. Population in 1871, 15,372. 

BRIEIi, Brieixe, or Bnii^ a fortffied seaport town of 
Holland, in the province of South Holland, and capital of 
an arrondissement, stands on the north side of the island 
of Yoome, near the month of the Maes^ 14 miles west of 
Rotterdam, in 51*64' ll'N. lat. and 4" O'Sl'E. long. The 
town is well built and strongly fortified, and has an arsenal, 
nulitary magazines, barrack, and a good harbour. The j 
tower of St Catharine’s church serves as a lighthouse. 
Briel is remarkable in history as having been the first place 
captured in the struggle that resulted in the independence 
of the Netherlands — a fact which is commemorate in the 
popular rhyme, Dea eerste van April rerloor doe d'Albe 
syne BrU, punning on the moaning of Bril, which is the : 
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Dutch for “spectacles.” Admiral Van Tromp was bom in 
riie town.* e inhabitants, who are principally engaged 
as fi^ermen and pilots numbered 4058 in 1869. 

BRIGADE, a tactical body, composed of two or more 
regiments of cavalry or infant^, under the command of a 
general ofiicer.of the lowest grade. The term brigade is 
also applied to from four to eight batteries of artUleiy 
working together, and to the small detachments (eight or 
nine men) of engineers employed in excavating saps in 
siege operations. Two or more brigades constitute a divi- 
sion, two or more divisions a corps d’arm^e, two or more 
corps d’arm^e an army. 

BRIGADE-MAJOR, a third-class staff officer, appointed 
by the brigadier to assist him in the management of his 
brigade. 

BRIGADIER, a general officer of the lowest grade, next 
in rank above a colonel, who is intrusted with the command 
of a brigada 

BRIGGS, Hekst, one of the greatest mathematicians 
of the 16th century, was bom in 1556 at Warley Wood 
near Halifax, in Yorkshira He studied at St John’s 
College, Cambridge, graduated in 1581, and obtained a 
fellowship in 1588. In 1592 he was made reader of the 
physical lecture founded by Dr Linacre, and in 1596 first 
professor of geometry in Gresham House (afterwards Col- 
lege), London. In his lectures at Gresham House he 
proposed the alteration of the scale of logarithms from the 
hyperbolic form which Napier had given them, to that in 
whi(di unity is assumed as the logarithm of the ratio of ten 
to one ; and soon afterwards he wrote to the inventor on 
the subject In 1616 be paid a visit to Napier at Edin- 
burgh in order to discuss the suggested change ; and next 
year he repeated bis visit for a similar purpose. During 
these conferences the alteration proposed by Briggs was 
agreed upon; and on his return from his second visit ‘ 
to Edinburgh in 1617 he accordingly published the first 
chiliad of his logarithms. In 1619 he was appointed 
Snvilian professor of geometry at Oxford, and resigned his 
professorship of Gresham College on the 25th of July 1620. 
Soon after his settlement at Oxford he was incorporated 
master of arts in that university, where he continued a 
laborious and studious life, employed partly in dischotgiiig 
the duties of his office, and partly in the computation of 
logarithms and in other useM works. In 1622 he pub- 
lished a smsR tract on the BbriA-West Passage to the South 
Seas, through the Continent of Virginia and Hudson's Bay ; 
and in 1624 he printed at London bis Arithmetiea Loga- 
rithmuxz, in folio, a work containing the logarithms of 
thirty thousand natural numbers to fourteen places of 
figures besides the index. He also completed a table 
of logarithmic sines and tangents for the hundredth 
part of every degree, to fourteen places of figures besides 
the i ndgT, with a table of natural sines to fifteen places, 
and the tangents and secants for the same to ten places; 
all of which were printed at Gonda in 1631 and published 
in 1633 trader &e title of TiigonomdLria Britanniea. 
Briggs died on the 26th of January 1630 in the 74th year - 
of his age. Dr Smith, in his Lives of the Gresham Pro- 
fessors, diaracterizes him as a man of great probity, a con- 
temner of riches, and contented with his own station, 
preferring a studious retirement to all fbe splendid cirenm- 
stances of life. 

His works are — 1. A Table to jind the Hdght of the Pole, the 
Mayndieal DeelituUion being given, London, 1C02, 4to. 2. “Taides 
for the Improvement of Navigation,” printed in the second edition 
of Eduard Wxighi’s treatise entitled Certain Errors in Eangaiion 
delected and eo/reeted, London, 1610, 4to. 3. A Etseriptim of «a 
Instrumental Tedile to find the part proportional, devis'd by Mr 
Edward Wright, London, 1616 and 1618, 12mo. 4. Logarithmopm 
Chiluaprima, London, 1617, Svol 5. X/ueubrationesetAnn^aiienu 
in opera posthuma J. iVepm*, E^., 1619, 4to. 6. Euelidis Ele- 
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maitorum Vf. JUri •pricra, Loadon, 1620, folio. 7. A Treatise 
m the JSorth-West Tassage to the Sottlh liondoir, 1622, 4to, 
rqninted ia Pnichas^s FSgritas, toL iiL p. 862. 8. Arith- 

metieaLogarltAmtea, London, 1624, folio. 9. Trtgmmtiria Bri- 
tannwa, Goudie, 1663, folio. 10. Tm LOtera to Archludiop Udier. 
11. Mathemetita ah Antigub minus eegnita. Some other works, 
as Ms Cbmmenlaries m the Qemetrg of, Peter Samus, and JZsmanta 
on tfte TrealAx of Loagmmtanus relating ike Quadrature of the 
Oirele, hare ndt been pnhlulied. 

BRIGHTOll', a parliamentBiy Boioagli, oud one of fhe 
most fasluonable wafering'places of England, is situated on 
the coast of Susses between Beachy Head and Selsea Bill, 
in 50“ 50' E". lat. and 0“ 8' W. long. By lailway it i& 50 
miles from London and 28 firom Chichester. Its sea* 
frontage of handsome mammons and hotels fist ends upwards, 
of three miles from Kemp Town in the east to what was 
faimerly the sabnrban village of Ciiftonville in the parish 
of Hove; while its depth inland at the centre is rather | 


more than a mile. In general appearance the sMeof the 
town strikingly resembles that of London; and many of 
its streets and squares seem os if they had been transpMted 
as th^ stand from tibe “West End." As far, ind ild as 
its character is not affected by its natural sitnation it is 
nothing more or less than a vigorous offishoot support^ bv 
the sap of the greater dty, a fact which is popnlarlv 
recognized by the designation of London-sapcr-Hare 
During the present century its growth has been rapid and 
continttons, about four hundred new houses being often 
built in the space of a year. Its streets and squares already 
amount to four hundred; but in comparison with this 
estent the number of ite really remarkable buildings is 
rather small, and newly nil of them are of modem &te. 
A^ng its twenty Episcopalian and between thirty and forty 
Nonconfomist churches two onty need be sp^lr men- 
tioned, —the parish church of St Nicholas, which was built 





east of 300 feet, and afrontage to the 

ac^. In 1850 it was paShaseT^S 11^ 

and Its spacious rooms, for^53,00(y, 

ooar appropriated to totime,ar^ 

museum, another as an assembW serving as a 


a i^eter only 20 feet less than that of the dome of f 
rum s of London. The county hospital was built in 182 
a* a cost of £10,000, and has siiu 
nnnr extendcA It is “open to the sick and Ism 

®‘^tion." There are a big 
, of minor benevolent establishments in the ,towi 
bnon V? j® educationol institurions that it hs 

remarkable are Brill’s and th 
Baths; the former includes estensiv 
Bwroming baths for both sexes. 

BriirTi^.®^ g ^ currents in riie channel opposih 

ann ul. *^® eastward, and within Am 

portions of the coast have thus beer 
1 prevmit this erodon the whole sea-front 
s«i irnii ® “ protected by a grcsl 

is 7®® between 1827 and 1838.. B 

base an/ ^®®* 23 feet thick at the 

S S? cosb £l00,000. The beach is further ribbed from 
which Tarions “groynes," or jetti^ one of 

which r. ■ ^®®^ ^°fo the sea. There are two pierc 

®® promenades. The first, an degant chain 
commenced hy Sir S. Brown, B.N., in 1822, was 
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opened to the public in the folloiring year. It is 1136 feet 
in length and 15 feet in \ndth, the fonr cast-iron colnmns 
on which it is suspended being supported by stone 
buttresses based on oaken piles driven into the solid chalk, 
^e cost was j 630,000, and in 1836 an additional expendi- 
ture was necessary to repair the damage indicted a 
great storm in November of that year, whidi was within a 
little 'of destroying thestmctnre altogether. A new pier 
farther to the west was opened in 1866. Its total lengA is 
1115 feet, andit affordsaccommodation fordOOO people. The 
town is well supplied with water by the corporation water- 
works, and by an artesian wdl, 1285 feet deep, at Warren 
Farm, the boring of which last^ ftom 1858 to 1862. The 
sewage is effectively removed by an intercepting sewer 5 
miles in length, which discharges into the sea 2 miles east 
of the parish bonndary. Since the opening of the Brighton 
railway in 1841 the town has developed^wonderfnlly; bnt^ 
with the exception of the railway works, no Tnfl.nnfap.tnr. 
ing establishment exists, and no tall diimneya are seen. 
Owing to the absence of a natural harbour the commerce 
' of the place is insigniffcant, but the mackerd and herring- 
fisheries are carried on about 120 boats. The races, 
which are held in August to the north and north-east 
of the town, and the great volunteer reviews, which of 
late years have drawn many thousands to the nei^bonr- 
ing downs, add consideraUy to tire local trad& The 
town is governed by a mayor, thirteen aldermen, and a 
connciL It returns two members to parliament 

Brighton, originally Bruhthelmstone, plainly derives its name 
from some Saxon Brighthemi, hnt who or what ne was there seems 
no means of discovering. The present contcacted form of the word 
came into general nse ^y in the end of the IStii centnry, bat it is 
some&nes fonnd in the docnments of the time of Charles II. At 
the time of Ihe Conquest Brighton was a small fishing village, and 
‘ the lordej^p of the manor was bestowed Iw the Conqueror on bis 
nephew mlliam de 'Wanenne, who recaved as rent fitom the 
fishermen 4000 herrings. In 1518 it was bnmt Iw the French 
under Measite Fregent^ whom the ;&ig1iah chronicles call ]Mor 
John ; and in 1546 it was again greatly damaged by Glande 
d'Annebalte, the admiral of Francis I. At wt time it is represented 
as a qnadrangalar town of fonr or five streets. There wen then 
no daences, but in 1658 a small drcnlar fort was encted by 
Bliabeth. The town seems to have rapdly recovered its proqierity, 
for in 1570 it mssessed 80 fidung-boat^ with 400 fishermen and 
10,000 nets. The whole Elizabethan town, however, has been 
destroyed by the sea, which in 1689 swept away 160 honses, and 
in 1703 and 1706 did almost as much damage. The modem 
npntation of Britton is due to Dr Eichard BasWn, a native of 
Lewes, who resiora there in 1760, and wrote a book on the 
advantages of sea-bathing, which led a number of people of high i 
rank— among others the dnkea of Cumberland and ^rfborough— 
to place themsdves under his direction. The Prince Bcgent ' 
followed, and the fortunes of Bright«m were made, Bedford S^re 
\ras commenced in 1810, and thehuilding of Eemp Town took place 
between 1821 and 1830. A chatter of incorporation was granted in 
1854. Jo. 1761 the population was only about 2000 ; m 1801 it 
had risen to 7339, by 1841 to 48,567, and ty 1861 to 69,673. 
In 1861 there xnre 77,693 inhabituite in the municipal borough, 
and 8/, 317 within the parliamentary liTnifQj the number of houses 
being respectively 12,727 and 13,983, while in 1871 the winniniTMi 
borough had a population of 90,011, inhabiting 14,488 houses, 
and the parliamentary borough 103,758, with 16,284. See Lower's 
. mslory of Sussex, 1870, and papers in the Sussex ArOuBoJagiatl 
Gollteliotu. 

BBIGMT’S BISBASB, a term in medicine applied to a 
class of diseases of the kidneys which have as their most pro- 
minent symptom the presence of albnme n in the uiine^ and 
tiequentiy tJso the co-existence of dropqr. These 
ated symptoms in connection with kidney disease were first 
described in 1827 by Dr Bichaid Bright. Since that period 
the subject has been investigated by many able physicians, 
and it is now well established that the symptoms above 
named, instead of being as was formerly supposed the 
result of one form of disease of the kidneys, may be depend- 
ent on various morbid conditions of those organs. Fpuce 
the term Bright’s disease, which is retained in medical 
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nomenclature in honour of Dr Bright, must be understood 
as having a genetic application. 

Two varieties qf Bright^s disease are described, the acute 
and the eknmic, — ^the former representing the inflammatory 
and the latter the degenerative form of kidney disease. 

Acute -BrigliAs Disease (^nonyms — aante desquamative 
nqahriUs, acute albuminuria, &c.) commonly arises from 
exposure to cold, from intemperance or as a complication 
of certain acute diseases, such as .erysipelas, diphtheria, 
and especially scarlet fever, of which it is one of the most 
frequent and serious consequences. In this form of Ae 
disease the kidneys become congested, their blood-vessels 
being gorged with blood, while the tubules are distended 
mid obstructed by accumulated epithdium, as also ^ 
effnsed blood and the products of inflammation, all whi(£ 
are shed off and appear in the urine on microscopic examina- 
tion as casts of the niiuiferous tubes. 

The symptoms to which the condition gives rise are 
usually of a severe character. Fain in the back, vomiting, 
and febrile disturbance commonly usher in &e attack. 
Dropsy, varying in degree from slight pnflfriess of the face 
to an accumulation of fluid sufficient to distend the whole 
body, and to occasion serious embarrassment to respiration, 
is a very common accompaniment. The urine is reduced in 
quantity, is of dark, smoky, or bloody colour, and exhibits 
to chemical reaction the presence of a large amount of 
albumen, while, under the microscope^ blood corpuscles and 
casts, as above mentioned, are fonnd in abundance. 

T^ state of acute iirflammation may by its severity 
destroy life, or, short of this, may by continuance result 
in the establishment of one of the chronic forms of Bright's 
disease. On the other hand an arrest of the inflammatory 
action frequently occurs, and this is marked by the increased 
amount of the urine, and the gradual disappearance of its 
albumen and other abnormal constituents ; as also by the 
subsidence of the drop^ and the rapid recovery of strength. 

Of ehrtmc BrigMs Disease there are several forms, 
named according to the structural changes undergone ly 
tile kidnqrs. ^e most frequent of these is the large white 
Iddney, which is the chronic form of the desquamative 
nephritis above mentioned. 

Another form of chronic Brighifs disease is the waxy 
or amghid "kidney, due to the degenerative change which 
affects first the blood-vessels and subsequently also the 
tubular structures of the organ. Thm condition is 
usually found associated with some chronic ailment of 
an ei^nsting character, such as disease of bones and 
other scrofulous affections, or with a generally enfeebled 
state of health. It is marked by the passage of large 
quantities of albuminous urine, and is frequently accom- 
panied with' general drop^, as also with diarrhoea and 
consequent loss of strength. A tiiird form of chronic Bright’s 
disease is the contract^ kidney, depending on the condition 
known as drrhoas, in which tiie kidneys become re- 
duced in bulk, but dense in texture, from an abnormal 
development of their connective tissue and rtiative atrophy 
of their true structure. This form of the disease, whicffi is 
commonly, though not exdnsively connected with a gouty 
constitution, is apt to escape detection in its earlier stages 
from the more obscure character of -the symptoms, there 
being less albuminuria and less dropqr than in the other 
varieties. Its later progress, however, enables it to be 
readily recognized. Dimness of vision, due to a morbid con- 
dition of the retina, and also hypertrophy of the heart 
leading to fatal apopler^, are frequent accompaniments of 
thm form of the ^ease. 

A fourth variety of chronic Bright’s disease is described 
by authors on the subject, viz., fatty degeneration of the 
Iddneys, occasionally occurring in old age and in connection 
with a similar degeneration of other organs. 

IV. — 44 
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The kidnej^ being among ttie most important excretoiy 
OTgans of the body, it follows that when their function m 
intermpted, as it is ab’ke in acute and chronic Bright’s 
^ispnaB, serious tcsults aie apt to arise from the retenrion 
in the economy of those effete matters which it is the office 
of the kidneys to diminate. The blood being thus con- 
taminated, and at the same time impoverished by the 
draining away of its albumen from the kidneys, is rendered: 
unfit to cany on the processes of healthy nutrition ; and, 
as a consequence, various secondary diseases are liable to 
be Tnflammn tory affections within the chest are 

of frequent occnirence, but the most dangerous of all the 
complications of Bright’s disease are the nervous symp- 
toms which may arise at any stage, and which are ascribed 
to the effects of ursemic poisoning. 

In the treatment of acute Bright’s disease, good results 
are often obtained from local depletion, from warm baths, 
and from the careful emplqnnent oi dinr^cs and purgatives. 
Chronic Bright’s disease is much less amenable to treat- 
ment, but by efforts to maintain the strength and improve 
the quality of the blood by strong nourishment, and at 
the same time by guarding against the risks of complica- 
tions, life may often be prolonged in comparative comfort, 
and even a certain measure of improvement be experienced. 


See jReport on Medical Cases, by Bidhard Bright^ London, 1827 ; 
On Granular Degeneration of the Kidneys, by Bobert duistuon, 
U.D., Edinbuigb, 1839 ; Diseases of the Kidney, ^ Dr 6. Johnson, 
London, 1866 ; PraUieal Treatise an Urinary and Denal Diseases, 
by 'Wm. Bobois, M.D., London, 1866 i On (he Pathology and 
Treatment of Albuminuria, by W. fl. Diddnson, hl.D., Lmdon, 
1868 ; Praeliecil Treatise on Brighffs Dtseases of (he Kidneys, by 
T. Grainger Stewart, ALD., Edin. 1871. (J. 0. A.) 

BBIGNOLES, the capital of an atrondissement in the 
department of Yar, in I^nce, is situated in a fertile and 
pleasant valley on the i^ht Inink of the Calami, 22 wilBa 
N.N.E. of Toulon. It is neat and well built, and has a 
magnificent fountain, a public library, a normal school, 
manufactures of rilk thread and leather, and an active 
trade in wines, brandy, liqueurs, and excellent prunes — 
the last distinctively known as prunes de Brignoles. The 
prefecture has its offices in the palace of the counts of 
Provence, and^the old house of the Templars is occupied 
by the theological seminary. Brignoles is a town of great 
antiquity. In 1291 it gave its name to a treaty between 
^phonso HL of Aragon and the king of Prance. In undent 
mcnments it is often mentioned as ViUa Puerorum, from 
the fact that the children of the counts of Provence were 
generally bom and brought up in the castle. In 1524 the 
town was taken and pillaged by Charles Y., and in 1688 
It met a similar fate at the hands of the Leaguers. Popu- 
lation of town in 1872, 4843. ^ 

® painter, bom at Antwerp in 
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great transit station in the overln^I^*^ that it forms the 


has taken place, and it bids fair to become one of the win^ t 
flouridling dries in the connt^. The progress however, 
has hitherto been comparatively slow, and the only 
extendve addition which has been effected is a new street 
leading from the railway station to the harbour. A 
cathedral in rather a dilapidated state, a dtadel with huge 
round towers (founded by Prederick IL and completed 
by Charles Y.), and a seminary (containing a libraiy 
bequeathed to the town by archbishop Leo),' are the ody 
public buildings worthy of notice. The mins of the 
drcnlar church of St Giovanni, whidi was destroyed by 
aflrthqnit ke , are not without interest; an andent building 
of uncertain &te is popularly regarded as the house where 
Yirgil died ; and there is a remarkable column supposed hy 
some to have marked the termination of the Aptian Way, 
but more probably belonging to an andent temple. Then 
are ten public schools in the town. • The trade 'was repre- 
sented in 1873 by imports to the value of J0344,OOO, and 
exports to £325,000. The former consist mainly of taw 
silk, wheat and flour, coals, manufactured cottons, and 
pel^eum ; and the latter of manufactured coral, com, dried 
fruits, and olive oil The number of vessels that arrived 
at tile port in 1873 was 709, of whidi 422 were steam-' 
ships. Q^e harbonr consists of an outer and an inner po^ 
tion, and the inner is divided into two basins, exten^g 
right and left. The outer port is about 6400 fect-long 1y 
3200 wide, the western aim of the inner portion 4800 by 
800, and ^e eastern arm 3620 by 640. An extensive 
system of dredging has been in operation since 1866, and 
long lines of quays are being gradually constracted. Gmv- 
ing^ocks ore also in course of constraction ; and a lagoon, 
called Frame Pietxlo, dose to the outer harbour, which has 
been a constant source of malaria, is being filled np. The 
population of the town, which was only 8000 in 1861, had 
increased to 13,766 in 1871. 

Brindisi, Drundisitim, or Jtptvrivnr, tras originally, it would 
appear, a city of the Smcntincs, from whom it vras captured I 7 
the Bomniu in 267 B.O. Colonized by its conquerors in 244^ B.c.i 
it soon rose into importance, and became their chief navol station in 
the Adriatic. Hannibal voinfr attempted to surprise the d^, whiih 
remained faithful to Borne tarough the darkest days of the Fume 
struggle. During the war between Julias (kesar and Fomp^ the 
former endeavoured to shut up his ri'vid’s fleet in the inner harbour, 
by closing the entrance witii wooden piles, wHdi are Irequently but 
erroneously supposed to have been the cause of the destruction of 
that port of the port On tiie fall oftheY’’cBtem Empire Brnndidnm 
seems to hove been outstripped by the ndghbouring dty of Hydrun. 
tum(Otranto). Intiie lOtn century it was destroyed by theSaraoent 
but was rebuut by Spatiiolupus the Byzantine governor, whose name 
still _ stands graven on the marble conimn above mentioned. After . 
possmg through 'various vicissitudes in common with the rest of 
Southern Italy, it fell into the hands of 'the Hormone ond in the 
11 th century it was the scene of the chivalrous pageantw of Tsn- 
cr^’s court. It was plundered in 1848 by Louis, Jong of fimgi^i 
•pd in_1458 Eufiered severdy from an earthquake. Some toe ^ 
fore this^ lost disaster a more serious iqjuiy hod been inflicted vj 
Fnnce Giovanni Antonio Ordni, who completely cholmd the entrance 
to the inner port by sinking a number of 'vessels laden with stone, 
^e commercial importonce of the city ramdly declined, and itwas 
M noninterest save to the closmcal schmar os the bhtoplace of 
Pocuvin^ and from its association with the mirthful journ^ of 
Horace and the death of Yii;^. 

BRINDLEY, Jaues, a celebrated engineer, was bom at 
Thornsett, Derbyshire, in 1716. His parents were in very 
bumble citcnmstances,andbe received little or no educa'tion. 
At the age of seventeen he ■was apprenticed to a milljn^S^t 
near Macdesfield, and while in tins employment manifested 
remarkable mechanical 'talent. Soon after completing bis 
apprenticesbip be set up in business for himsdf as^ a 
tvheelvreigbt, and q'ui^ly became famous for bis ingenuity 
and skill in repairing all kinds of machinery. Li 1762 he 
designed and set up an engine for draining some coal-pite 
at Clifton in Lancashire. Three years later he erfendro 
nis ropntation by completing the machineiy for a silk-miU 
at Con^eton. About 1764 Brindfley became acquainted 
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trith the dnke of Bridgewater, und an arrangement was 
soon come to whereby he undertook to cany ont riiat 
nobleman’s scheme of inland navigation. The dnke’s 
piimaty object was the carriage of coal from his estate at 
Worsley to Manchester. The difficnlties in the way were 
greats bnt all were surmounted by the genius of Brindley, 
whose crowning triumph was the carrying the new canal 
over the Hirer Irwell at Barton, ly means of an aqueduct 
elevated 39 feet above the water. The great success of 
this canal, riie first of its kind in Great Britain, encouraged 
similar project^ and Brindley was soon engaged extending 
his first work to the Mersey. He then designed and 
nearly completed what he called the Grand Trunk Canal, 
conuecring the Trent and Humber with the Mersey. The 
Staffords!^ and Worcestershire Canal, the Oxford Canal, 
the Stockwith and Chesterfield Canal, were all planned and 
carried ont by him. His excessive toil bro^ down his 
strengtli,'and he died in 1772 at the early age of fifty-six. 
Brinfley was a man of no education; he retain^ to 
the last a peculiar roughness of character and demeanour; 
but his innate power of thought more than compensated 
for his lack of training; It is told of biwi that when in 
any difficulty he used to retire to bed, and there remain 
intensely pondering his problem until the solution became 
dear to him. His met^nical ingenuity and fertility of 
resources were very remarkable; he undoubtedly possessed 
in the rmy highest degree the engineering fiicnliy, thpn^ 
the kind of works to which he devoted himself W been 
cast into the shade by the later devdopments of steam 
traffic, Brindl^ was an enthusiast in his business and 
possessed with &e idea of canals. Ss reported answer to 
the committee who asked him what was the use of navi- 
gable rivers, — ^“To feed canals,” is characteristic, if not 
altogether authentic. 

See Smiles, lata of iho Enginten, vd. L ; Eiogmphia BrUanniea. 

BBIOHDH, a town of IVance, in the department of 
Haute Loire, capital of an airondissemen'^ is situated on 
the left bank of the AUier, 39 miles N.W. of Fuy. The 
town is ill-built, but has a fine old GotIMc churdi (St 
Jnlien, of the 12tii century, with curious mosaic ornamen- 
tation), a college, a public library, and beautiful fountains, 
which date from the 13th century. At Old Brioude, about 
three miles S.S.H,, are the remains of a bridge over the 
Allier, whidi consisted of .a single arch 60 feet liigli and 
206 feet in spaiL (See artide p, 332.) This 

fdl in 1822 ; and a new bridge of one arc^ 182 feet in 
span, was built in 1845. Population in 1872, 4524. 

Brionde, the amnent Britos, was foimerly a place of conadeiable 
importance. It was in tnim 'beaeged and captured by the Gotha 
(632), the Bn^gnndians, the Saracens (782), and tiie UToimaiia. 
In 1181 tte Tisconnt of Polignae, who had sacked the tovm two 
years previonsly, made public apology in front of the chnrdh, and 
estabhdied a body of twenty.five knighta to defend the relics of St 
Jnlian. Por some time after 1361 the town was tiie lieadqoortera 
of the lord of Castelnan, who wu at the head of one of those i-fuds 
of mQitaryadventnreis which then devastated Prance. Theknighta 
(or canons, as they afterwards became) of St Jnlian bore the title of 
counts of Biiondb and for a long time opnosed themadves to the 
(ivic Hberties of the inhalntants. ” 

BBISBAHE,* a town of Australia, capital of the colony 
of Queensland, is situated in Stanley county, on both banks 
'of the River Brisbane, about 25 mileB from its entrance 
' into Moreton Bay. It consists of four parts, — North and 
South Brisbane, Kangaroo Point, and Fortitude Valley. 
Among its public buildings are courts of justice, houses of 
parliament, a governor’s residence, a literary institute, a 
concert-room, a school of arts, and from twenty to thirty 
churches. It has also an exc^ent botanical garden. The 
river, which is about a quarter of a mile broad opposite the 
town, is navigable for vessels of considerable burden, and 
has been made more accessible by tiie partial remo'i^ of 
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the bar at its moutL Regolar steam communication is 
kept up with Sydney and other Australian ports, and a very 
flourishing trade is carried on in the export of wool, cotton, 
tallow, and hides, and the import of European manufac- 
tures. The town is the centre of a considerable railway 
and tdegraphic system. Brisbane was fotmded as a penal 
settlement in 1825, and was named in honour of Sir Thomas 
M. Bri5ban& In 1842 the establishment was abolished, 
and general colonization set in. The town Avas politically 
a part of New South Wales till 1859, when it was made 
the capital of Qneenriand. It is the seat of an Anglican 
and also of a Roman Catholic bishop. Its population was 
only 5225 1^ the census of 1861 ; bnt in 1871 it amounted 
to 15,029,of whom 7204 were mali^ and 7825 females. The 
number of inhabited houses at the latter date was 2931. 

BRISBANE, SisTHoaiAS Masdougaix, adistingnished 
soldier and astronomer, was bom in 1773 at Brisbane in 
Ayrshire. He entered the army in 1789, and served in 
Flanders, the West Indies, and the Peninsula. In 1814 
he was sent to North America ; on the return of Napoleon 
from Elba he was recalled, bnt did not arrive in time to 
take part at the battle of Waterloo. From 1818 to 1821 he 
was military commander in the South of Ireland. He was 
then appointed governor of New South Wales, an office 
whirii he held for four years. During that time he devoted 
biniRftlf most earnestly to tiie colony under his charge; 
he introduced new plants and breeds of animals, encouraged 
the reclaiming of waste lands, and even raised the status 
of the convicts by his wise measure of granting tickets-of- 
leave for good conducts While in Ansfralia he occupied 
himself in astronomical researriies, erected a large obser- 
vatory, and catalogued 7385 stars scarcely before known. 
The Royal Socieiy awarded. him their Copley medal for 
thia Trori^ SVie ^rtsdane Gatalogue of Stars. After his 
retnm he resided chiefly at Makerstonn in Roxburghshire, 
where he had a large and admirably equipped observatory. 
Three volumes of his observations were printed in the 
Transactions of the Bayal Sodetif cf JEdinlmrffk. Hi 1836 
he was made a baronet and E.C.B.; and in 1841 he became 
general. He received the degree of D.C.L. from Oxfo^ 
und was dected president of the Royal Society of Edin- 
burgh after the death of Sir Walter Scotb Sir Thomas 
died on the 3lBt January 1860. He founded two gold 
medals for the encouragement of srientific reseanh, one in 
the award of the Rcyal Society, the other in that of the 
Society of Arts. 

BRISSON, MATm ranr Jacques, a Frendi zoologist and 
natural philosopher, was bom at Fontenay-le-Comte, 3d 
April 1723. He studied for the church, bnt did not take 
orders, as kig inclination led him towards the study of 
natural science. He became assistant to the criebrated 
Efaumur, and in 1756 published the first volume of his 
work on the animal kingdom, containing an account of 
the qnadrapeds and cetacea. Of his other works on 
nqfnml kistnry the most important was the Omithologie, 
6 rols., 1760. After the death of Rdaumnr and the 
nmnlgnTnatinn of lus museum with the royal cabinet, 
Brisson gave up the study of natural history and devoted 
Inmcplf to physical science. He obtained an appointment 
as professor in the college of Navarre, and w^ made 
instmctor of the royal family in natural philosophy. 
Several text-books on physics were published by him, and 
were in considerable repute for a time, but his most 
important piece of work was the TaUes of Spedjic Gra- 
vities, published in 1787. Brisson died in 1806. 

BRISSOT, Jeax Piebbe, who assumed the name De 
WarviUe, a celebrated Girondist, was bom of humble 
parents at Chartres in January 1754. He receive a 
good education, and entered the office of a lawyer at Perm. 
His first works, Thiorie desLoiscriminelles 11781) and Bvr 
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li^e iMosophigw du l^teur (1782) ontihe 
philosopliy of law, and showed how thoroughly Br^ot 
\m imbued with the efliical precepts of Bousseau. Oje 
first work was dedicated to Voltaire, and was received by 
the old pkUost^e with much favour. Biissot became 
known as a facile and able writer, 'and was engaged on the 
Mtreare, on the Gourrier de V £!urcpe, and on other papers, 
a connef fa'ftn with which was not creditable to him. He 
uppma^ indeed, to have sold his pen rradily, and to have 
^agwll^Rl^ himself by being associated with such men ^ Do 
MomTi«l«\ Ardently devoted, however, to the service of 
humanity, he prcgected a scheme for a general concourse 
of all the eamntt in Europe, and started in London a paper, 
Jbunud du fjydit de LondreSf whi^ was to be the organ of 
their views. The plan was unsuccessful, and soon after his 
return to Baris Brissot was lodged in the Bastille on an 
unfounded charge. He obtained his rdease after four 
months, and again devoted himself to pamphleteering, but 


had speedily to retire for a time to London. On this 
second visit he became acquainted with some of the leading 
Abolitionist^ and attempted to set up in Paris a Soeitiy 
of the Friends of the Blades. As an agent of this sociefy 
he paid a visit to the United States, and returned just at 
the outbreak of the Bevolution. Into this great movement 
Brissot tiirew himself heart and soul He edited the 
Fotruae Fran^ais^ and being a well-informed capable 
man, soon began to take a prominent part in affairs. In the 
National Assembly he leagued himself ^th the party, w^ 
^own in history as the Girondists, but then frequently 
called the Brissalins. Of this party ho was in many 
respects the ruling spirit. Yergniaud certainly was far 
superior to him in oratory, but Brissot was quick, eager, 
impetuous, and a man of wide knowledge. But ho was at 
tire same time timid and vacillating, and not qualified to 
struggle against the fierce energies roused by the events 
' of &e Bevolution. His party fdl before the ''Moan- 
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l'lj®.*iuay, runs through the dly and forms the topographical 
div^on between Gloucestershire and Somerset^re, out of 
which provinces Bristol was constituted a distinct county 
in ittelf by a charter of inward HI. Its geological posi- 
tion m on the New Bed Sandstone, which rises above the 
puvial deposit of the xivem, while deep Imneath th^ 
layers would be found tire coal measures that succeed the 


or iirandon and Eingsdown. The origin of the name is 
doubtful, Mr Seyer, the historian of Bristol, gives forty-two 
vanations in the spdling of the word, and after showing 
attempted derivations from Brennus, the legendary founder 
of the^ town, Brictric, its Saxon lord, <tc., finally ded^ 
tor Bn^tow, or Bridge-place, an etymology accepted ly 
“ithor of Words and Places. "In fact, Bristow,” »ys 
the Bev. John Earle,-" is a condensed comnound for uw- 
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jecttu ad Abondnif^ the place of tiie bridge at which the 
Atod was crossed. The Testiges of Soman occupation, 
however, on the site of the ancient city are scanty, and 
consist almost solely in the discovery at different spots of 
some coins of Sevems and offier emperors. Caer Brito, 
one of the thirty-three early cities of Britain mentioned 
by STennins, is interpreted by Henry of Huntingdon 
(1154 A.S.) to mean Bristol K (as nowmnnidpally) the 
nftma include the outlying heights of Clifton this interpre- 
tation may be adopted with less hesitatiort 300 feet above 
the snrfoce of the Avon, on both sides of the river, are 
Bel^c British camps, with traces of snperadded Soman 
work, one of which is comparatively perfect, a second of 
well-marked ontlin^ while a third has been wantonly 
destn^ed within the last two or three years. The existence 
of nnins of Cannt^ of Harold L, of Ha^cannte, of Edward 
the Confessor and of Harold IL, of Bristol mintage, shows 
that the place was a centre of population nnder the Danes 
and Anglo-Saxons, bnt there is no positive mention of a 
Danish invasion except 1^ Folydore Yergil, a 16th century 
historian. 

The history of tire town hardly begins till thesnbjn^tion 
of Gloncestershire by the Conqueror, in 1068. Bristol is 
not specially named, but there is no reason to believe that 
it offered any futile resistance to the sweeping tide of con- 
quest. Early in the following year, three sons of Bbrold, 
— Godwin, Edmnnd, and jffagntu, — resolving to reconquer 
the kin giinm their site had lost with his life, came at the 
head of fifty-two ships from Ireland np the Bristol Charme4 
and laying waste the coast on their way, safled up the 
Avon to Bristol Here they were sharply repulsed by the 
townsmen, and afterwards more thoronghly rented by 
Geoffry ^Itiowbray, bishop of Coidance, nephew to the 
famous Tancred the crusader (Biogr. Univers.) Though 
Bristol is mentioned in Domesday, Bristol Castle is not. 


^ Obrene. Bereise. 

Coipotation Seal (Motto : Ytrivle et Indualria). 
bnt appears first in history in connection witii the constable- 
ship of the martial prelate just named, who held the fortress 
for Bobert dnke of Hormandy against IVilliam Bnfns. 
When the king had crashed the insurrection and driven the 
rebel diurchman ont of the realm, he granted the royalty, 
or Honour of Gloncester, which indnded Bristol to his 
kinsman Bobert Fitriiamon, who thus became feudal 
of the territory Htriiamon's daughter, hlabd, marrying 
Bobert earl of Gloncester, natural son of Henry 1, that 
noble, upon the death of his father-in-law, became lord 
of the tower and town of Bristol He rebuilt the 
castle, which soon lecdved as captive within its walls 
Bobert dnke of Xormandy, who was afterwards removed 
to Gloucester's stronghold at Cardiff The red earl of 
Gloncester, as he was called, was the most powerful baron 
of his age ; and among his successes in war, was the capture 
of king Stephen at the battle of Lincoln, who was bronght 
to Bristol ond, like Cnrthose, imprisoned in the castle, 
where he remained m chams till exchanged for Gloucester 
himsdf, who in his turn was defeated and captured by 
Stephen’s queen at Winchester. Earl Bobert died in 1147 


and was succeeded by William his son, whose daughter, 
Avisa, marrying John earl of Moreton, afterwards king 
John, the town and castle of Bristol became an apanage to 
the crown, and as snch it continned to the time of Charles 
L Jefim was as many as nineteen times at Bristol 
neighbouring forest of Eingswood, which stretched 14 miles 
square to the east of the dty, no doubt resonndingfrequently 
to the cry of his hnnt. 

'Henry IIL, upon the death of John, came for security 
to Bristol Ca^e, when he permitted the town to choose a 
mayor after the marmer of London ; and in like usage that 
the mayor of London was sworn before the constable of the 
Tower, so here he was directed to be sworn before the con- 
stable of the castle of Bristol each fortress being distinct 
from its respective city. This feudal custom was continued 
here until Edward IIL conceded, among other chartered 
benefits, that the new mayor should take oath of office 
before ^e retiring mayor in the Guildhall of Bristol in the 
presence of the commonaliy. Other privil^es from the 
same* monarch were the establishment here of the wool- 
staple, and the empowering of the mayor and sheriff to 
ded; from time to time forty of the “better and more 
honest” men of the town, as a council to rate and levy 
taxes, Acl, which common conncQ, in nearly the same form 
as instituted, is yet maintained. 

Bichard IL confirmed all the grants of his predecessors, 
and directed that the steward and marshal and derk of the 
royal honsdiold shoidd not sit in the town of Bristol as 
before had been granted to the dly of London. La 1387 
the king was at Bristol castle “ with,” says Eroissar^ “ the 
queen and all the ladies and damsels of her court,” having 
accompanied thus far his favourite, De Yer^ towards 
Ireland. Two years later Henry Bolingbroke, with his 
vast northern army, surrounded the walls of this important 
western city xrbidi immediatdy surrendered. Af^ four 
days’ siege the castle also capitulated, one of the terms of 
the treaty with the duke of York, agreed to 1y its governor, 
Sir William Courtnay, being that Lord Scrope^ earl of Wilts, 
^ Henry Green, and Sir John Bnsbi^ who were within 
its walls, should be delivered into the hands of the duke 
I of Lancaster. In Shakespeare's Ridiard II. is a scene 
wherein Bolingbroke denounces these minions of the falling 
cause, and orders Lord Nortiinmberland to see them de- 
spatched. They were beheaded in the centre of the town, 

! where then stood the high cross. Only a few years since 
an unsuccessful attempt was made in the House of Lords 
I to revive the peerage of WQt^ which included the right to 
wear a kingly crown in the Isle of Man, that peerage ^ving 
been dormant from the time Sir William Scrope here lost 
; his head. Ih 1408 Lord Spencer, another adherent of the 
rained dynasty, was also executed at the same spot 
By a charter of Henry YL the town of Bristol with its 
gates, ditches, walls, and markets, was farmed to the mayor 
and burgesses for six^ years at the annual rent of £102, 
15s. 6d. to the king’s household, and £57, 4a 6d. to the 
abbot of Tewkesbury and to the castle. This yearly fine 
of £160 was granted by Edward lY. to Elizabeth his queen 
consort Bi^rd ILL released £60 of thb rent, and the 
remainder was redeemed in the reign of Charles L 
The doctrines of the Beformation were preached here by 
Tycdale, Cranmer, and Latimer. The issue of the dissolu- 
tion of religions houses, of which thirteen encircled the 
outer walls of the city, was the erection here of a bishopric 
(1542) by the conversion of the abb^ chnrdi of Austin 
canons into a cathedral It has singularly escaped the 
notice of every writer that the - episcopate was refonnded 
in 1551, power of letters apostolic directed 1y Pope 
Paul lY. to Cardinal Pole ; a MS. copy of the original 
is_ in the Bristol MnsenitL The transitional epoch from 
the Papal to the Kotestant faith was stained here by the 
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blood of dve martyrs; to which number we may add a 
sixth, James Duk<^ who belonged to Bristol, .but in 

Kfi pt„ About the beginning of autumn 1669 "the chur^ 
wardens of all the. churches of Bristow," says an unpub- 
lished chronicle noticed below, “and some of thenunistere, 
brought forth their roods and other images, which were m 
their churches, to the ffigh Cross where they were burnt* 
The detachment of the castle from the county of Glou- 
cester, and its grant to and incorporation with the town 
of Bristol by Clurles L (1629) at the request of Henrietta 
Maria, was another important surrender from the Crown, 
but the charter cost the city ^949, and the castle was 
to be holden at a fine of £40 yearly. As London was 
called the King’s Boyal Chamber, so Bristol was called the 
Queen’s Boyal Chamber ; but courtly farours were all practi- 
cally canceled by the iojQiction of the ship-money tax. By 
the king’s writ (of October 20, 1634), J066OO was charged 
on Bristol for tl^ impost, and there were further taxations 
in succesdre years. The payment of these assesataenta 
became at length so dilatory as to draw down (1638) a 
sharp reprimand from Government upon the mayor, with 
the threap — “ if yon give not his msyesty better satisfac- 
tion we shall take a course to make you sensible of your 
duty” (Cal. State Papers). 

The hurtful interference with the trade of the place (such 
as the limitation in the manufactnie of soap to 600 tons 
yearly, which article had been from the 12th century, and 
is even now, one of the chief of Bristol productions) prepared 
the way for the easy admission of CoL lihaAr and his troops, 
when in 1643 he presented hinuelf before the gates of the 
city. The Parliament held the place from 6th December 
1642 to 26th July in the following year, when Prince 
Bupert, with his cavers, sutronnded the walls, and storm- 
ing at all points frightened the governor, CoL Piennes, 
who had succeeded Essex, into capitulation. In August 
1645 the cily was assaulted by Paiifax and Cromwell, 
and on the 20th day of the siog^ it having been heard 
that the king was in full match upon the west, a storm 
^ decided upon, and after a sha^ assault on the 11th 
of September, Rupert surrendered. « We had not Irillp^ 
of ours in the storm," says CromwdO, “nor in all this 
,two hundred men. He who runs may road that 
aU tins IS none other than the work of God. Ho must 
be a very athmst that doth not acknowledge it’’ Ten 
later castle was demolished by order of the 
^tector. The history during the next century and a half 
striking events. The rise of Hon- 
of the Quakers, of whom 103 
Si? S accession of Charles ILj the 

condemneiand executed on 
P^«» and incidents 
^ ^ fiiT^en the charter granting 

inhabitants of Bristol and Saul 
Se”d aballbe abody corporate 

BriltoWMil entertained. The bishop of 

J^ristol at the tune was Xiuhe rmn nt i y w 

sidcndid among the citizens. K ^ ?®“® 

« 605 , 


' collected from their commencement by these— the Dolphin, 
I Anchor, and Grateful societies — ^bave attained an aggregate 
of ^6118,013. At the election of 1774 Bristol was repre- 
sented in the person of the famous Edmund Burke, but his 
poliry did not please all his constituents, and he con- 
sequently lost his seat here for the next Parliament His 
defensive speech on the hustings of Bristol " is one of the 
most convincing pieces of popular oratory on record." The 
Bridge Riots of 1793 and the Reform Riots of 1831 are 
dark spots on the history of Br^JUstoto, or i^^t-place 
as old Fuller interpreted the name.' The former were the 
result of opposition to the prolonged impost of toll which it 
was prevalently understood waa to cease Jby a certain day. 
Abont forty persons lost their lives by a charge of the 
military on this occasion. The Reform Riots have been 
called “The Bristol Revolution,” but were simply a revolt 
of tire lowest stratum of society, in whom mania for plunder 
superseded all political principle. Forty-five houses, the 
bishop^s palaaa, and the ptisone were burnt to the gcoand ; 
twelve of the rioters were killed by the soldiers, several 
perished in their own fires, four were hanged, thirty were 
imprisoned; the colonel of the troops committed suicide, 
and the city was rfmlcted in ^68,208 damages. The next 
year the cholera visited the people, when 626 died of 
malady. 

The nautical enterprise of Bristol has been worthy of a 
place that “seems to swim on the waters " and stiu^ the 
eye of Pope the poet as having its streets full of ships. 
Some remarkable voyages from the port are recorded, but 
perhaps none more memorable than that of Sebastian C^hot 
in 1497, who was the first Englishman (for he was born in 
Bristol) who landed in America, and the earliest to discover 
that portion of the continent now called the United States, 
and mereby to secure its English colonization. The notice 
in a hitherto unpublished local chronicle is os follows t— 
“This year (1497), on St John the Baptist’s day, the land 
of America was found by the merchants of Br^we in a 
ship of Bristol called the 'Matthew,* the' wbirih said ship 
departed from the- port of Bristowe tire 2d of May, and 
come home again 6th August following.’’^ A Bristol 
privateer brought home from Juan Fernandez the real 
Robinson Crusoe. The saucy “Arothusa" frigate, celebrated 
for naval daring by Dibdin in song and by Capt. Cbamier 
in romance, was built at and belonged to BristoL The first 
'Steamboat built and fitted at the same port was the “ Wye,” 
in 1827. Bristol was’^e first city in the kingdom ^at 
established regnlar steam communication with the United 
States, the first voyage having been made by the “Great 
Western" in 1838. Qhis vessd was built at Bristol 
at a cost of £60,000. The “Great Britain" and the ill- 
fated “ Demerata ” were also built here, the former costing 
£ 120 , 000 . 


, The creation of Briatol a free port in 1848 has xesolted in greet 

VnMBiMAaM J 3^ f*e» ■ * ^ ^ « m t AF 



iaii& imported between Ap^ 1874 and April 1876 was 1,062,007 
PP“; of timber, 84,740 tons; of sugar, 
noMT , TTith respect to the shoe mannfactnre, in Januaiy 

innA j ^ given Inr Government to Mr Ellis of Brisbd, to send 

“^oof shoestoBarbadoes, and another 1000 dozen in Dc^- 
H?"" “0 combined shoe trade now employs 6000 hands^ onemnn, 
^wlum 8, alone paying in wages £50,000 per annum. coo®®" 

^and cocoa woila ocenpy between 500 and 600 bonds. The BOjp 
TOde engages abont 400 hands. In the Great Western Cotton 
1600 nie employed ; in tlie stay trade 2000 people. 

« of all the seaport Englirii towns in mo 

amount of customs revenue received. The gross amount in loo* 


Iravo not (at least the two latter) till nW 
m>r.^ ^“llshcd. They are from an oncient manuscript for sev^ 
possession of the Fust family of HiU Court, Gloucwte^ 
« “Nations ” of which ora now (1876) in the keqnng of »» 
wubam George, bookseller, BristoL 
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\ras £1,103,000 ; this liad incteas^ in 1866 to £1,174,181, and 
decreased in 1873 to £941,679. The inland levenne recd^ in the 


year 1874-6 nns £467,091. 

The bonndaries of the dty viOiin its ancient limits comprised 
755 acres, and the district added 1^ the jUnnicii»l Act (5 and 6 
Wm. IV.) contained 4124 acres^ malong a total of 4879 acres. The 
population of the ancient dfy and of these districts acc(nding to 
me census returns of the present century has heen as f(^oira : — 


Tear. 

Ancient City. 

Added Districts. 

TMd. 

1801 

' 40,814 

20,339 

61,153 

1811 

46,592 ■ 

24,891 

71,483 

1821 

52,889 

32,219 

- 85,108 

' 1831 

59,074 

45,884 

104,408 

1841 

64,266 

60,880 

125,146 

1851 . 

65,716 

71,612- 

137,328 

1861 

66,027 

88,066 

154,093 

1871 

62,662 

119,890 

182,552 


The entire rateable value in 1861 iras £508,988 ; in 1871, 
£719,988. Thedrcnitofthemnnidpalbonndaiiesisl&miles. ^e 
town is divided into 10 wards, returning 48 members to the town 
conned selected by the burgesses with 16 aldermen, chosen by the 
conned, — 64 members in alL There are SOecting justices of the 
peace, appmnted I7 the lord chancellor, the mayor be&g chief 
rm^trate. Bristol returns two members to Parlkinent. 

The amount of the poor-mte levied fiom house to house I7 the 
churchwardens in 1696 (the year before the Incorporation Act) was 
£2145. At the present time it is £86,000, in addition ts the other 
rates. The rateable value for poor-rate in 1874 was £759,441, at 
about Is. 9d. in the pound, or £66,451, Is. 9d. Ghe lo(^ fatTatiniVi 
in 1874 was an aversM totd of 5s. 4id. in the pound. Ihe amount 
paid in 1874, not induding (hipping dner^ was £187,573. 

ArAiteeture and Public PuUdings. — To a few great 
baronial families — the earls of Gloucester, the Berkel^, 
and the Qaimts — ^in its early history, and to a few great 
merchants — ^the Canyngs, the Shipwarda, and Framptons 
— in its later career, the architecti^ pr incip ally eedesus- 
tical, for which Bristol is famous, has been dne. Though 
mnch of this has been destroyed, much remains. Bobert 
Fitzhamon’s Norman tower of St Peter, the oldest dmreh 
tower in Bristol, still presente its massive square to the eye. 
Of the castle of Bobert earl of Gloncester, the walls of 
whidi were 25 feet thick at the base, nothing remains, hut 
there still exist some walls and vaults of the later strong- 
hold, induding a fine Early English celL The grand 
nave of St James’s dinrch, whiw the same noble also 
erected, and wherein he was hnried, yet stands. Of Eitz 
Harding’s abbey of Anstin canons, founded in 1142, the 
stately entrance ^teway, with its scnlptored monldings, 
has hardly been injnred by seven centniies’ exposure to 
rudeness d weather and greater rudeness of man, The 
abhot^s gateway, the vestibule to the chapter room, and the 
chapter-room which is carved with Byzantine exube- 
rance of decoration, and acknowledged to be one of the 
grandest Norman rooms in Europe, are also perfect. The 
Early English lady chapel, the geometrical east window, 
and the si^ aisles in their singolar design and beauty are 
other specific featnres of the abbey chnich, now the cathe- 
dral The nave jnst added to the 14th century strnctnro 
has cost to the present time £40,000. Besides the canopied 
tombs of. the Berkeleys with their effigies in cbnin mail, 
and similarly unique tombs of the crosiered abbots, there 
are memorials to Bishop Bntler, to Sterne’s Eliza, and to 
^dy Hesketh the frirad of Cowper, who are all here 
interred. Also there is here Mason’s tontdiins epitaph: 
“Take holy earth, Ac.,” and monuments ly Baily and 
Chantrey. All Blow’s church has a modem Italian 
campanile, but is in the main 15th century, with the 
retention of four Norman piers in the nave; and is 
interesting from its connection with the ancient gnil/l of 
calendars, whose office it was “to convert Jews, instroct 
youths,” and keep the archives of the town. Iheirs was 
the first free libmry in the city, possibly in Tinglntnl The 
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records of the church contain a singularly picturesque 
representation of the ancient' customs of the fraternity. 
The chapel of the Gannte is 13th and 14th century, and 
presents with its rich pandled roof, pictnred windows, 
carved tabemades and tombs, a concentration of mediseval 
Gothic art. Of St Michael’s, St Thomas’s, and 'Werhutgh’s, 
only the towers (15th century) are preserved of the old 
stractnres. St Nicholas church is modem, on a ciypt of 
the date 1503 and earlier. Temple chnich, with its Imning 
tower, 5 feet off the peipendicnlar, retains nothing of 
the Templars’ period, but is a fine building of the Decorated 
end following style. The tower and q)ire of St John’s 
{16th century) stand on one of the gateways (same date) 
of the diy. This dmreh is a parallelogram, without east 
or west windows or aisle^ but is built upon a groined 
crypt. St Mary le Fort and St Augustine the Less are 
chiunhes of the Peipendicnlar era, and not the richest 
spedmens of their kind. St Philiifs has aii Early Englinb 
tower, bnt its external walls and windows are for the most 
part debased Peipendicnlar. St Stephen’s church, built 
between 1460 and 1490, is a dignified structure, bnt is 
chiefly interesting for it fan-tiaceiied .porch and statdy 
tower, thelatter bdng hardly snipassed by any paiidi tower 
in England. It was built entu^y by l^e munificence of 
John Shipward, a wealthy merchant. The crown of Bristol 
ardiitectnre is, however, the dinrch of St Mary Beddiff, 
whidi for grandenr of proportion, and daboiation of design 
and finish, is entitled to stand in the sdectest rank of 
English parish dintdies, and mi^t he compared with a 
lesser cathedral It was bnilt for the most part in the 
latter part of the 14th centniy by William Oanyi^, bnt the 
scnlptnred north pordi, which hmi cost £2536 to restore, 
is externally Decotate(^ and intemally Ibrly En gli ah. dlie 
fine tower is also Decorated. The spire just added has 
cost £5500. The restoration of the (ffinrch has extended 
over thirty years, at an expense of £40,000. 

Among conventnd remains, of the Dominican "priory 
there exist the Early English refectory and dormitory, the 
latter comprising a row oi fifteen’original windows and an 
oak roof of the same date; and of St Bartholomew’s hospital 
there is a double ardi, with intervening arcades, also Early 
English. The small (ffiapel of the Three Kings of Cologne, 
and Holy Trinity Hospital, both Perpendicular, comprise, 
with the remains of &e Anstin canoniy attached to tiie 
cathedral, nearly the whole of the monastic relics. 

There are many good specimens of ancient domestic 
aichitectnr^ — notably some arches of a grand Norman hall 
and some Thdor windows of Colston’s house, Small Street; 
Canyng’s hons^ with good Peipendicnlar oak roof ; and St 
Fet^s HosjntEii, Jacobean and earlier. 

In all there are 42 Episcopal churches, and 81 dissenters’ 
chapels^ — ^tha latter comprising 10 Baptist, 19 Congrega^ 
tionalis^ 11 Wesleyan, and 5 Boman Catholic (besides 6 
convents). The Enhange is a qnadiangnlar colonnade, 
witii a noble frontage by Wood of Bath. The Guildhall is 
modem ^dor Gothia The Bristol Museum and Library 
is a fusion of the two leading philosophical and literary 
societies of the district^ a spadons bnilding in the Venetian 
Gothic sfyl^ having heen bnilt for their joint purposes. 
The geological collection is among the best provindal 
collections ; the library (40,000 vols.) is the laig^ in the 
west of En^nd. Thereis also a free Iflriaiy, under the Act 

Among the endoired wblic sdiools are (1), Bie Cathedral school, 
fonnd^ 1542, and Catbedml college (1876): (2), the Grammar school 
whidi has secured a high podtion, and has right of presentation 
to two univeidty scholmhips; (3), Qneen Elizabeth’s Hoqiitd 
for 200 boys, who are educated and dothed free; (4), Colston’s 
sdiool; (5), daptist college for educating young men for the 
ministry; (6), Kedmaids* sdiool for 120 girl^ free. A Girls 
formatuy school the first established under tlie Act, owes its ongin 
to Miss JLuy Coipenter, who is stOl lady snperintendent up to 
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the end of 1874 there have been in this school 417 girls, of whom 
66 were still there. During the last 4yea« 

64 were earning a creditable living. Tic Royal Intoary admini- 
stUd in 1874®to 2792 in and 23,168 out patiente ; fte Graml 
Hosnital to 1404 in and 18,512 out patients. Midler’s Orp]^ 
Comprises five buildings, whi* have £116,000. 
averace of inmates is 2000 chddron and 120 officials. The 

aveiage cost of each chUd, exclusive of salaries, is £18 a year. Nearly 
£60M00 has been riven for the furtherance of the work since it 
vas begun in 1836.* There is a school-board in Bnstol, with 20 
attached schools, and 118 schools under inflection. 

See Barrett’s SiatoJy tfBnOol, 1789 j Sqrer'sJIfemoiw?^ Rnrid, 
1821 ; Dallaway’s AwHquUUs of BriUow, 1884 ; Evans’s Chrono- 
Umatl Sixtary of BriOol, 1824 ; Bristol voL of Brit. Arehtriog. 
IntL; Taylor, BoO; about Bristol, 1872; Bristol and its Environs, 
1875. 


BRISTOL, a town of the United States, the caiiital of 
a county in Bhode Island, is situated on a peninsula 
between Narraganset Bay and Mount Hope Bay, 16 miles 
S.EL of Providence by rail Its trade and manufactures 
are considerable, but it is chiefly important as a summer 
watering-place. There is direct steamboat communication 
with Providence and New York. During the War of 
Independence the town was nearly destroyed 1^ the 
EttglisL Population in 1S70, 6302. 

BRITANNIA. The history of Britain begins irith the 
invasion of Julius Caesar, 55 B.a Caesar is the flrst Roman 
writer who mentions Britain ; before him we hare only a 
few short notices in Greek writers, who appear to have 
known but little about the country. The earliest notice of 
Britain is in Herodotus (450 aa), who mentions the Tin 
Islands, only to confess his ignorance about them.' By the 
Tin IsWds are probably to be understood only the Sdlly 
Isles and Cornwall, which are said to have been known to 
Phoenidan traders some centuries before the rfhwBt.iq t» era. 

Mote important is a passage in Aristotle, who, writing a 
centnry later than Herodotus, is the earliest writer who 
mentions the British Isles by name. The passage is in tbe 
De Mundo, c. 3,-— “Beyond the piUars of Hercules (Straits 
of Gibraltar) the ocean flows round the earth, and in it ate 
two very large islands caBed British ^peranml Wuciw), 
^bion and leme, lying be^nd the Keltoi." The applica- 
tion of the name Britannia, to denote tiie lareer island 
is first found in Caesar. ’ 


The etymology of the name Britannia is uncertain. Of th 
numerous derivations which have been proposed the mos 
generally adopted is that which connects the word witl 
a root brith {variegattts), in supposed allusion to th 
rintish practice of staining the body with woad : but thi 
“ considered as perfectly satisfactory. 

IJe earliest inhabitants of Britain concemine whoi 
we have any certain knowledge are the Celts, who forme 
Me vanguard m the great westward migration of the Indi 
European or Aryan nations; but it seems certain, from th 
wdence of ^ains found in the country, that the Cdl 
's ' occupation of it by a non-Aiyau rac( 
The Celtic famly is divided into two branches— th 

bolongS Iris 

*]^®.^gUanders of Scotland, to the latter the "Wela 
and the infants of Britanny,and to these may beadde 
the ancient Gauls, the remains of whose languaje seem 1 
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in Gaul, except the beech and the fir. The dimate is mote 
temperate than in Gaul, the cold being less severe.” 

After a short geographical description of the island, Csesar 
proceeds to speak of the inhabitants — 

“ By far the most civilized are the inhalntants of Cantinin (Kent)' 
thqr do not differ mndi in their customs from the GnnU The 
inhabitants of the interior do not for the most part sow com, but 
live on milk and flesh, and dothe themselves with skins. All the 
Britons stain ^emsdves with wood, which produces a blue colcu, 
and gives them a more formidable appearance in battle. Tbey 
wear fteir hdr long, and shave every rnrt of the body except the 
head and the upper lip. Ten or tvnelve have wives in emnnuen 
(Ciea, B. 0. v. 1S^14). 

Nothing is here said as to the religion of the Britons; 
and we are obliged to torn for information on this head to 
Csesaris account of Dmidism in GauL We are justified in 
so doing by Cresaris statement that the religious ^stem of 
the Gai^ was devised in Britain, and that it was still the 
custom for those who wished to become thoroughly versed 
in it to go thitherfor the sake of instruction. Haviogsaid 
that besides thccommon people, who are of no account and 
are little better tiian slaves, there are in Gaul two orders,— 
the Druids and tbe Knights, — Caesar goes on to give an 
account of the former — 

“ The Druids are engaged in matters of religion, imdhave the care 
of public and private sacrifices. 'They are the arbiters in almost oil 
disputes, public and private, and assign rewards and punishments. 
'Whoever ndhses to abide by their decision is excluded from the 
sacrifices, and tiicrcby pnt ontside the pale of the law. 

“ The Druids are exempt from milita^ service, and from the pay- 
ment of taxes. Their chief doctrine u that sonls do not poiah 
with their bodies, but are transferred after death to other bodies.”— 
(?. e., vi. 13-14.) 

These are the leading points of Caesar's short account of 
the Druids, which is &e earliest we possess, and is the 
main foundation on which has been raised the elaborate 
Druidic system of later writers. 

Politicly, Britain consisted of a number of independmt 
tribes united in a federation of the loosest kind, in which 
the lead was taken by the tribe which happened at any 
time to be tbe most powerful 

The Britons appear to have kept up a tolerably close 
intercourse with the Continent. They are first mentioned 
by Ceesar as sending aid to the Yeneti (a Gaulish tribe 
whose name is preserved in that of the present town of 
Yannes), in their revolt against the Roman power. This 
was in 56 aa ; and in the following year C^ar resolved 
on an invasion of Britain, partly influenced, no doubt, 
by tbe desire of taking vengeance for tbe help afforded by 
the Britons to his enemies the Yeneti. C. Yolusenus 
having been previously sent to examine the British coast, 
Caesar himself set sail from Fortns Itius (probably Wissant, 
between Boulogne and Calais) on the night of the 26th of 
August 55 B.a, taking with him two legions. The oppoate 
coast was reached early on the morning of the following 
day, and after a sharp struggle a landing was effected 
apparently somewhere near DeaL Slight resistance was 
now offered by the Britons, to whom peace was granted on 
ea^ terms, and the Romans hastened back to GauL 

Rarly in tiie following summer Caesar again started from 
Fortus Itius, this time with a force of five legions and a 
correspoiiding body of 2000 cavalry, and landed on the 
coast of Britain at the same place os in the previous 
Leaving a small force to protect the ships he advan^d 
twdve miles inland to the River Stour before meeting with 
the enemy. Cassivtilarmns, chief of the country to the 
notth of the Thames, had been chosen by the Britons as 
their general-in-chief, and under his command they for a 
time presented a fierce resistance to the invaders, but th^ 
were unable to withstand the steady onset of the 'RomaM, 
and Caesar soon reached and took by storm OassivdlaunuffS 
cajutaL The site of thia <aty is now unknown, but it has been 
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conjectmed trith some probability to hare been Yemlamium 
(St Albans). CassireUanniis now sued for peace, and after 
receiTing hostages and fixing the amonnt of the trilrate 
Ceesar left the country before the end of the snmmer. No 
garrison was left bdind to secure the JEtoman conquests, 
which were thus practic^y relinquished. For nearly a 
hundred years after this date the history of Britain is 
almost a blank. The Emperor dandins, on his accession 
to the empire in 41 A.D., determined to carry ont 
' Angustns’s intention of exacting the British tribute ; accord- 
ingly (43 A.D.) Anlus Flautius was sent to Britain witii a 
force of four legions, and haring landed without opposition, 
he advanced to the northern side of the Thames, and there 
awaited the emperor's arrival Flautins was soon joined 
by Claudius, whp at once led his army against the Britons, 
over whom he gained a complete victory, immediately 
after which he returned to Borne, leaving Flautius to secure 
his conquests. 

The war was now carried on in the west between the 
Boman general Vespasian, who afterwards became empmr, 
and the Silurian chief Caractacns (Caradoc). After a 
strafe of nine years Caractacns at length, in 51 A.l>., met 
with a derisive defeat at the hands of F. Ostorins Scapula. 
BEaring fled for refuge to Cartismaudua, queen of the 
Brigantes (a tribe occupying the district between the Tyne 
. and the Humber), he was betrayed ly her to the Bomans, 
by whom he was takeu to be led in triumph through the 
streets of Borne. 

Ten years after this Boadicea, queen of the Icen^ a tribe 
occupying the present counties of Norfolk and Suffolk, 
took advantage of the absence in Mona (Anglesey) of 
the Boman -prefect, Suetonius Faullinus, to excite her 
people to revolt. The Boman colony of Cbmulodnnnm 
(Colchester) was taken and sacked, and the rebellion soon 
seemed seriously.to threaten the Boman power. Suetonius, 
however, hastened up from the west, and in a single battle, 
fought near London, inflicted a decisiye defeat on the 
Britons, following up his rictoiy ly a massacre in whirii 
80,000 Britons ate said to Imve perished. Boadicea 
poisoned herself to avoid falling into the hands of the 
Bomans. The spirit of insurrection was now completely 
crushed ; a milder policy was adopted by the successors 
of Suetonius, and Boman rivilization began rapidly to 
spread over the country. 

The next event of importance is the arrival of Agricola 
as governor of Britain in year 78. Agricola’s flrst task 
was to complete the subjection of the Ordovices (North 
Wales), and this having been speedily accomplished, he j 
adopted with great success, a policy of conciliatiorL He 
encouraged education and building, and succeeded in j 
introducing Bortun dress and manners among the Britons. 
This, says Taritns, th^ in their ignorance called civiliza- 
tion, though it was but a part of their riavery. In 
79 Agricola attaciked the Brigantes, and reduced the 
country betwen the Humber and the I^e. Dniing flve 
years he continued to advance further north, and in 84 he 
defeated a Caledonian chieftain, named Oalgacus, in a 
great battle the site of which it is impossible to flx, but it 
was probably not far from the eastern coast of Scotland at 
some place north of the Tay. Agricola was now recalled 
to Borne, and no attempt was m^e to maintain the con- 
quests north of the line of forts which he had built between 
the Forth and the Clyde. 

The remainder of the period of the Roman occupation' 
is for the most part nneventfuL In 120 the Emperor 
Hadrian visited the country, and built a rampart between 
the Tyne and the Solway Frith, in order to check the 
inroad of the northern tribes. In 139 a wall, called the 
wall of Antonine, in honour of the emperor Antoninus 
Pius, was built by the prefect Lollins ITrbicns alot^ the 
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line of Agricola’s forts between the Forth and the Clyde. 
Ih 207 the Emperor Severus came to Britain in order to 
lead in person an expedition against the Caledonian tribes. 
He advanced far into Cdedonia, driving the enemy before 
him but never meeting them in a pitted battle. No 
substantial advantage was gained in this desultory war, 
which cost the lives of 50,000 Boman soldiers. Severus 
built a new wall along the line of Hadrian’s rampart, and 
died at York in 211. 

The Boman empire was now in a state of decay, and its 
weakness offered great temptations to distant officials to 
seize the supreme power for themselves. About 287 
the title of emperor was assumed by a man of low birth 
named Caransins, a native of Menapia (the district between 
the Sidieldt and the Mense), who had been appointed to 
the command of the fleet stationed in the English Channel 
for the purpose of protecting the coasts of Britain and Gaul 
from the Frisian piratesi, and whose'conduct in that position 
had been such as to draw from the emperor Maximian an 
order for his death. After a successful reigu of seven 
years, in the course of whidi his independence was 
acknowledged ly Maximian, Caransins was assassinated 
ly his diief officer Allectns, who in his turn usurped the' 
imperial title during three years, at the end of which 
Britain was rained for Borne ly Constantins Chlorus 
(296). Constantins afterwards led an expedition into 
Caledonia, and died at York in 306. 

Soon after this date the Ficts and Scots begin to be heard 
of as invading the Boman province from the north. Tlie 
Scots, who occupied the western part of (^edonia, brionged 
to the Gaelic branch of the Celtic family, and had crossed 
over from Laland, bringing with them the name which was 
afterwards bestowed on their new home. The question os 
to the origin and the language of the Hets is one which 
has been long imder discussion, and. still seems far from 
a definitive settlement. The Ficts are now, however, 
generally admitted to have been a Celtic race, and the 
evidence of language as far as can be judged from the very 
few Pictish words, chiefly proper names, which have been 
' preserved to us, seems to indicate the Qymric rather than 
the Gaelic as the branch to which th^ belonged. (For 
farther information on this point see Garnet^ Phildogicail 
Euaya, and Skene, The Four Ancient BotAcs of IFcAes. 
Garnett holds the view that the Ficts were a pjrmric race ; 
Skene briieves them to have bdonged to the Gaelic branch 
of the Celtic family.) 

In 367 the Ficts and Scots overran the whole conntiy 
as far south as London. Theodosius, father of the emperor 
of that nam^ was sent against them, and in two campaigns 
he succeeded in driving them ba^ beyond the v^l of 
Antonine. The district thus regained between the walls of 
Hadrian and of Antonine was named Valentin, in honour 
of the reigning emperor Valentinian. This, however, was 
only a momentary check, and the newprovince was soon lost. 

383 the title of emperor was assumed by a 

native of Spain, who had served imder The^osins in the 
Pictish wars. Maximus took a large army of Bomaiu end 
Britons into Gaul and -was recognized by Theodosius and 
Valentinian as sole emperor over Britain, Gaul, and Spain. 
Five years later he invaded Italy, but was taken and 
beheaded at Aquileia in 388. The army never returned 
to Britain, which was thus left weaker than ever. In 
396 a single legion was sent by Stilicho, and the Ficts 
were once more driven back. In 407 three successive 
emperors — ^Marcus, Gratian, and Constantine— ;were set up 
in Britun, the last of whom followed the example set ly 
Maximus, and carried the army into Ganl, leaving Britain 
again helpless against the northern invaders. In 410 
the Boman occupation of Britain was formally terminated 
by a letter addressed by the emperor Honoriua to the cities 
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of Britain, in which he told them that they mnst henceforth 

be their own defenders. .•*!,. «{„n nf 

Britain first became a Roman province in the rmgn ot 

the emperor Oaudius, 43 A.®. It was 
single prefect untfl the reign of Severus, who divided the 
prince into two pdrts, called Britannia Sapemw and 
Britannia Inferior, each governed by a prefect. In the 
division of the empire into four prefectures in the reign of 
Diocletian, Britain formed part of the prefectuw of Gaul, 
and was governed by an officer called the wearivt, remding 
at York. The country was subdivided into four provinces, 
each governed by a prefect: — 

1. Bribmnia Prtma, the district south of the Thames. 

■ 2. BrUanma Seainin, the ffistrict soutii of the Dee and west of 
the Serem. 

8. Ftavia Gcaariensis, east of the Severn. 

4. it r (» y‘" io- CcBsarleniis, the district between the Humber and the 
Tyne. 

To these was added as a fifth province the district of 
ValeiUia, conquered by Theodosius in 368, but it appears 
to have remained but a diort time in the possession of the 
Romans. 

Our knowledge of the events of the two centuries 
succeeding the dose of the Roman occupation of Britain is 
rendered most uncertain by the absence of contemporary 
records. The accounts ^ven by later writers, Britim and 
Saxon, cannot be relied upon for more than the barest 
outline, wbidi may be aci^pted in so far as it is found to 
be consistent with the visible results of the events of this 
period. 

The paternal character of the Roman rule had left the 
Britons at its withdrawal enervated and hdpleM, and utterly 
unable to cope with the Hets, who now began to press 
heavily on them. Having in vain appealed for help to the 
Romany the Britons applied to the Teutonic rovers who 
had since the later years of the Roman period been in the 
habit of plundering the eastern coast Accordingly, the 
three tribes of Angles, Jutes, and Saxons come over, and 
with their a^tance Ae Kets were driven back into their 
own tenitories. The Saxons, however, still continued to 
arrive in large numbers, and soon finding the occasion of a 
quarrel, they combined with the Kets against the Britons, 
and proceeded to overrun the country', driving the Britons 
before them into the west The first Teutonic kingdom in 
Britain was tl^t of Kent, founded in 449 j and at the end 
of two centuries we find the Saxons iu firm possession of 
the greater part of the country, and the Celtic tribes 
oMuppng only the extreme west Of Arthur, the hero of 
the D elsh account of this period, it is impossible to speak 
mtii any certainty Although he is unknown to the 
baxon chromcle, it seems unnecessary to deny hia existence, 
and It IS rertam that no part of the south-western district 
generally supposed to have been the 
SSI S ^ conquered by the Saxons until 

alleged victories. An attempt has 
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to the imperial dignity, but Agrippina, the new wife of 
Claudius, soon persnaded the feeble emperor to pass him 
over and adopt her son ly a previous marriage Lucans 
Domitius, known later as Nero. After the accession of 
Nero, Agrippina, whose lover, Fhllas, had been banished 
threatened to stir up revolt ngainst the new emperor, and 
excited hie fears a^inst Britannicus. Poison was withi n- - 
istered to the young prince, at first without effect, but a 


fatal The murdered boy, for he had barely completed bis 
fourteenth year, was buried on the evening of the day in 
which he died. The pile was erected on the Campos 
Martins amidst a dcln^ of rain, which washed the plaster 
and paint from the livid and distorted face c^ the coipse. 

BRITISH COLUMBIA. See CoLxnuBiA, Bbitish, 

BRITTANY, or Britaxsty (French, Bretagne), on an- 
cient province and duchy of France, consisting of the north 
west peninsula, and nearly corresponding to the departments 
of ^istfero, C6tc8-du-Nord, Morbihan, Hie et Vilaine, and 
Lower Loire. It is popularly divided into Upper or 
Western, and Lower or Eastern Brittany. Wliilo it is not 
a mountainous country, none of the elevations much 
exceeding 1200 feet, it is remarkable for the extreme 
mggedness of its physical features, especially along the 
const and towards its seaward extremity; There are vast 
tracts of desolate moorland broken only by the melancholy 
monuments of a forgotten time, and gloomy waterKmuises 
worn deep into the stony strata. Elsewhere however, 
beantiful valleys and romantic glens ore traversed ty full- 
flowing rivers. Apiculture is in general in a rather back- 
ward condition, tbongh here and there there are signs ot 
enterprise. Flnx and hemp are largely grown; and in the 
more fertile districts excellent crops of the cereals an 
obtaiuecL Bees are almost universally kepf^ and are often 
objects of a kind of affection. Pasture is abundant 
throughout the country, and the dairy produce forms a 
very important item in ^e food of the peopla Industrial 
pursuits^ except in a few seaport towns, which are rather 
French than Breton, Imve hitherto received but little atten- 
tion. The Bretons ore by nature conservative. They 
ding with almost equal attachment to their local customs 
and their religions superstitions. It was not till the 17th 
century that paganism was even nominally abolished in 
some ports, and there is probably no district in Europe 
where the popular Christianity has assimilated mote from 
earlier creeds. Witchcraft and the influence of fairies ate 
generally bdieved -in, and charms and antidotes atatroslr 
fully resorted to. Part of this superstitious tendeny 
may, no doubly be attributed to the influence exerted on 
the nunds of the people, not only by the strangeness of 
their natural environment, but also by the frequency of 
megalithic monuments, whose origin they cannot expl^ 
for nowhere are these m'onuments so nnmerous and varied 
The costume of both sexes is very peculiar both in cut and 
colour, but varies considerably in different districts. Bnpt 
red, violet, and blue are mn Jx used, not only ly the women, 
but in the coats and waistcoats of' the men. The 
will find full illnstrations of the different styles in Bouett 
Breiz^tel ou Vie desSreions de FArmorique, flvols., 184*. 
The Celtic language is RtiP generally spoken, esperiauy m 
lower Brittany, and a considerable body of traditional story 
and song is current among the people. Four dialects are 
pretty dearly marked. The whole duchy was 
divided into nine bishoprics, — Rennes, Dol, Nantes, B 
Male, and St Brieuc, in Upper Brittany; and Triguis^ 
Vannes, Quimper, and St Pol de Ldon in Lower; aW 
several of the larger towns were the seats of separate counts. 

At the time of Ctesar’e conquest of Gaiil the 
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•is of the scantiest description. On the condition of this distinct 
. .indee^ histoi^ is almost silent till the 5tt centnir, when the 
invasion of Britain hr the Saxons was followed bgr the migration 
across the channel of nombera of the defeated islanders. The 

Bieton chronicles contain an account of abont a score of dnl^ from 
that period, to the end of the 8th cento^ ; bat how far the names 
.and the nanatire are mer^ mythical it would be hard to deter* 
mine. The one great fact that is clearly evident is, ^t a violent 
contest for independence was maintained agunst the Pianldsh 
inn»^ Under the early Garlovingiras the conntiy was for a time 
in rather more than nominal subjection ; but it soon reasserted its 


independence. The 9th and 10th centuries are mainly lemarlcable 
for the wars that were continna]^ brealdng odt between Brittany 
and the rising duchy of Normandfy. Tlm njrh Alan V. of Brittany 
hadjieen intrusted irith the cuacd&nship of the yoathfd William 
of No rm a ndy , and had fulfilled his trust to the folL yet under his 
successors Ctonan IL, Hoel V., and Alan Feigent, toe old enmity 
between the two countries broke out again and again. On the 
dttth in 1148 of Conan 111., who had been defeated in a contest with 
his rebellious noblei^ the succession was disputed by Hoel VI. andhis 
brother-in-law, the count of Porhoet. The partizans of the former on 
thrir defeat submitted to Henry II. ofEngland, who bestowed the 
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riuchy on his brother Geofirey. Geofiiqr’a death two years after left 
the way open to the enterprise of Conan IV., grandson of Conan 
111., who had m^ his st^&thei prisoner, and was ^dually 
ohtuning possession of the whole dnehy. The new duke, however, 
was forced not oidy to give ^ daughter Constsnee to Henry’s son 
UeoStey, hut also in the long inn to abdicate in his favour. On 
-Geofir^s death in 1186 the dnehy became an object of di^te 
between the Eng^h and French kmgs, the latter being supported 
by tbe native no^ty. To tins rivaliy the young duke Arthur fdl 
A victim, murdered, as is usnaUy supposed, by ^ uncle Jolm of 
Eimland. His sister Alice succeeded, under the protection office, 
and was married to Kene de Hreni^ who thus became the first of a new 
line of dukes which lasted till the deatii of Aands II. in 1488. In 
1491 the heuess Anne was forced to many Charles VIII., and thus 
the duchy vras held by the French crown. In 1532 it was formally 
united to Ftaace, bat it retained a separate parliament till the 
Itevolntion. 

Amoiig the historians of Brittany may be mentioned Dom 
Lobineatt, Horn TaHlandier, Horn Hoiice, Uain, andUe Comson. See 
also Trollope’s Summer in SriUany, 1840 ; Hrs Bury PaUiser, 
Brittany emd its Mj/eaays, 1869 ; Da Chatellim', Ji Agriculture et les 
riasses agriaAts de la Britagne, 1862. 

BRITTON', tlie title of the earliest sninmaiy of the 
law of England in the French tongue, which porports to 
have been written by command of King Edward L The 
-origin and authorship of the work have been moch disputed. 
It has been attributed to John le Breton, bishop of 
Hereford, on the authority of a passage found in some 
3ISS. of the history of ^latthew of Westminster; there 
are difificnlties, however, involved in this theory, inasmuch 
as the bishop of Hereford died in 127S (3 Edward X), 
whereas allusions are made in Britton to several statutes 
passed after that time, and more particnlarly to the well* 
known statute “Quia- emptores terrami^” which was 
passed in 18 Edward L It was the opinion of Selden 
that the book derived its title from Henry de Bracton, the 
last of the chief jnstidaries, whose name is sometimes spelled 
in the Fine Bolls Bratton and Bretton, and that it was a 


royal abridgment of Biacton’s great work on the customs 
and laws of England, with riie addition of certain subse- 
quent statutes. The arrangement, however, of the two 
works is different and but a small proportion of Biacton’s 
work is incoiporated in Britton, ^e work is entitled in 
an early hIS. of the 14lh centniy, which was once in the 
possession of Sriden, and is now in the Cambridge Uni- 
versity labidty, “Sumina de leg^bus Anglie que vocatur 
Eretone and it is described as “ a book called Bretoun” 
in the of Andrew Horn, the learned chamberlain of 
the dty of London, who bequeathed it to the chamber of 
the Guildhall in 3 Edward DX, together with another 
book called the Mirroir des Justices. Britton was first 
printed in London by Robert Redman, without a^ da^ 
probably about the year 1530. Another edition of it was 
printed in 1640, collected by Edmund Wingate. A third 
edition of vrith an English translation, has been lately 
publiriied at the University Press, Oxford, 1865, by F. H. 
Hicholls, jlLA. An English translation of the work 
withont the Latin text had been previoosly published by 
R. K elham in 1762. 

BRnrOH, JoHX, a topographical and antiquarian writer, 
was bom at Eingston-St-^i^d, near Chippenham, July 
7, 1771. EQs birthplace, an old-world village of the dullest 
and sleepiest kind, had also the distinction of being the 
home of the antiquary John Aubrey. His iiarents were 
in hnmhle droamstaaces, and he was left an orphan at an 
early age. He grew up vrith no better education than 
was to be had in the poor schools of his native Wiltshire 
village and neighbonring places, the last to which he was sent 
being at Chippenham. At the age of fourteen he became 
possessed of a smaU lot of books, and among them were 
Sohinsaa Crusoe, the PilgnuCs Progress, and The Life of 
Pder, Osar of Muscovy. At sixteen be went to Londoi^ 






368 


B E I — B E 0 


[ Vienna by rail It is the seat of a bishop, and has a cathe. 
dral built in the 18th century, a theological seminary a 
gymnasium, and several monasteries. There are iron and 
steel factories in the nei^bourhood, and the baths of 
Maria-Louisa are supplied uith water from a chalybeate 
spring. About nine miles from the town is the great fort 
of Franzensfeste, built in 1838, at the junction of the 
roads from Botzen, Inusbi-uck, and FusterthaL BriTO'n /jj, 
Italian Bressanmit) is mentioned at least as early as 901 
In 1026 it became the seat of a bishop, and in 1038 was 
surrounded with walls. In 1174, 1234, and 1446 it rras 
destroyed by fire; in 1519 it was stormed by the French 
under Gaston do Foix; and in 1626 it suffered frmn the 
rebellioii of the peasants. Population in 18C9, 4349. 

MIXHAAI, a seaport town of England, in the county 
of Devon, about 200 miles from Loudon, with a 
about two miles distant on the South Devon Bailway 
The town is irregularly built on the clifls to the south of 
Torbay, and its harbour is defended by a modem break- 
water. It carries on a very extensive fishing and coasting 
trade, and is a place of resort for sea-bathing. In the 
early part of the present century it was the'seat of a con- 
riderable military establishment, with fortified barracks at 
Bury Head, aiid^ it is celebrated in history as the spot 
where King William landed in 1C88. Population of the 
parish in 1871, 6642. 

BEqACB[, or Bhakuch, a district of British India under 
tte junsdiction of the governor of Bombay, extending from 
21 22 to 22“ 11' K. lot. and from 72“ 30' to 73“ 10' E 
““g- It M bounded on ^e H. by the Eiver Mdhi, on 
^ ^3' territory of the Gaikwar, and on 

the W. by the Gulf of Cambay. Consisting chiefly of the 
wimol plain at the mouth of the Biver Herbndda, the 
land IS rich and highly cultivated, and though it is with- * 
out forests it is not wanting in trees. The district is well , 
rappUed with rivers, having in addition to the Kerbudda, 
the Mahi in'the north and the Kfni in the south. The area 
is ^20 square miles; the population 360,322, of whom 
248,343 are Hindus, 69,033 Mahometans, 3986 Buddhists, 
M16 Pdrsis, and' 24,703 belong to the aboriginal tribes. 
The popidation comprises several distinct races or castes, 
who, while speaking a common dialect, Giqarfithi, inhabit 
separate villages. Thus there are Koli Kembi or Voro 
(Borah) villages, and others whose lands ore almost entirely 
held -and cultivated by high castes, such as BiUputs, Eri.!;' 
mans, or PArsls. I 

tl»egeneral admiSim district. The export of cotton, the principal agri. 
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and through the influence of a relative was apprenticed to 
a wine merchant. Prevented by failing health from serving 
his full six years, he found himself adrift in the world, 
without monqr, without friends, and w'ithont education. 
In his hand-to-hand fight with poverty he was put to 
strange shifts, becoming ceUatman at a tavern and derk to 
a lawyer, reciting and singing at a small theatre, and com- 
piling a collection of common songs. During his appren- 
ticeship he had read much in a loose, aimless manner; and 
gradually by successive small ventures be found his way 
into the broad paths of h'teratnre. A Salisbury publisher 
having project^ a work on Wiltshire, invited Britton to 
undertake its preparation. The proposal was accepted; 
and in conjunction with his friend Edward Wedlake Brayley, 
Brirtoii set himsdf to the task. Such was the small 
beginning of the voluminous work entitled 77/e Beauties of 
England and Wales. The Beauties of Wiltshire appeared 
in two volumes in 1801, a third volume being added in 
1826. The authors proceeded with other counties, and 
nine volumes of the entire series were their work. In the 
course of these early labours Britton’s attention was eqrc- 
dally drawn to antiquarian subjects ; and thenceforth his 
proper field was before him, and in it he worked honour- 
ably. In 1805 appeared the first portion of his Archi- 
tMtural AnHqtiities of Gnat Britain, which extended to 
five volumes quarto, arid was nine yeara in publication. 
On Its completion Britton commenced his great work on 
?r Antiquities of England, the section on 

Salisbury Cathedral bdng the first published. It was 
completed in 1835, having been more than twenty yeara in 
progress, and forming altogether fourteen folio volumes. 
It 18 profusdy illustrated by copperplate engravings. 
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Bboach, the principal place of the district of the same 
name, situated on an elevated mound, supposed to be 
artificial, on the northern bank of the Xerbndda, about 30 
miles above its mouth, in 21° 42' 17. lat. and 73° 2' £. 
long. The river is here a noble sheet of \rater, two miles 
wide at ebb tide, but shallow for the most part even at 
flood-tide, though there is then a deep but intricate 
channel admitting vessels of considerable burden. In 
1S72 the population of the town and municipality was 
returned at 36,932. As in the generality of eastern towns, 
the streets are narrow and the houses lofty. It has a con- 
siderable trade, and annually exports large quantities of 
raw cotton to Bombay. Broach is thought with some 
appearance of probabiUlj to have been the Baiygaza of 
Ptolemy and Arrian. Upon the conquest o! Guzerat by 
the Mahometans, and the formation of the state of that 
name, Broach formed part of the new kingdom. On its 
overthrow by Akbar in 1572, it was annexed to the 
Mnghul empire and governed by a Nawdb. The Marhattis 
became its masters in 1683, from which period it was held 
in subordination to the Feshwi nntQ 1772, when it was 
captured by a force under General Wedderbum (brother 
to 'Lord Loughborough), who was killed in the assault. 
In 1783 it was ceded by the British to SindhU in acknow- 
ledgment of certain servicex It was stormed in 1803 by 
a detachment co mmand ed by Colonel Woodington, and 
was finally ceded to the Bast India Company by Sindhid 
nnder the treaty of Serji Anjangdoo. Distance north from 
Bombay 190 miles. 

BBOADSTAIRS, a town of England, in the county of 
Kent, about a mile and u half to the south of the Horth 
Foreland, and three miles from Margate on the London, 
Chatham, and Dover Railway. It has a small pier for 
fishing-boats — built in the reign of Henry YIIL, a modem 
Gothic church, hotels, libraries, and bathing-establish- 
ments; and in the summer season it attracts a considerable 
number of visitors. There is an archway leading down 
to the shore, which hears that it was erected* by George 
Calmer in 1310, and not far off is the site of a chapel of 
the Tirpu, to which ships were accustomed to veil their 
top-saOs as they passed. Population in 1871, 1926. 

BROCCHI, Giova^xc Battista, a celebrated Italian 
mineralogist and geologist, was bom at Bassano, in 
February 1772. He studied at the university of Fisa, 
where 1^ attention was especially turned to mineralogy 
and botany. In 1802 he was appointed professor of 
botany in the new Lyceum of Brescia; but he more 
particularly devoted himself to geological researches in 
the numerous excnisiuns he made into the adjacent 
districts. The fruits of these labours appeared in different 
publications, particularly in his Treatite on the Iron Jfine$ 
in thedqxirijnant of Mella; and his .S'ssoy on the Phyeical 
Constitution of the Metalliferous Mountains of the Valley 
cf Trompia, which appeared in 1807. His valuable 
researches procured him, in the following year, the office 
of inspector of mines in the recently established kingdom 
of Italy, which enabled him to extend his investigations 
over a great part of Central and Southern Italy, as well as 
Its northern districts. In 1811 he produced a valuable 
memoir On the ^Iinerdloyy of the Valley of Fossa and the 
Tyrol, but his most important work is the great Gecloyie 
Fossile Subapennina eon Osservazioni Geol<^iche suite 
Apennini, e sul Sueilo Adjacente, 2 vols. 4to, Milan, 1814, 
c-7Utaining most accurate details of the structure of the 
Apennine range, and an account of the fossils of their 
strata. These subjects were farther illustrated l^ his 
valuable geognostic map and his Catalogo rayionato di 
una Saeeolta di Roeeke, disposto con ordine Geoyrafeo, per 
servire d'lllustrazione della Carta Geoynostiea delF Italia, 
Milan, 1817. His work, PeUo Slato Fisieo dd Suclo di 
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JRoma, with its accompanying map, is admirable for accu- 
t&isy and judgment. In it he has corrected the*erroneons 
views of Breislak, who conceived that the Eternal CSty 
occupies the site of a volcano, to which he ascribed the 
ta& and other volcanic materials that cover the seven hills. 
Brocchi, on the other hand, has satisfactorily shown that 
they are derived either from Mont Albano, an extinct 
volcano, 12 miles from Rome, or from Mont Cimini, still 
further to the north of the diy. Indeed he has shown 
that the, streams or beds of tufa may be traced almost 
auinteimptedly from that mountain to Rome. Several 
minor papers by him, on other mineralogical subjects, 
appeared in the Biblioteca Italiana from 1816 to 1823. 
In the latter year Brocchi sailed for Egypt, and engaged 
with his usual ardour in exploring the geology of that country 
and its mineral resources, every facility being granted by 
Mehemet Ali, who in 1825 appointed Brocchi one of a 
commission to examine and organize his conquest of 
Sennaar, but the naturalist^ -unfortunately for science fdl 
a victim to the climate, at Ehartum, in September 1826. 

BROCEHAI7S, Fbiedbich Ajsxold, an eminent German 
publisher, was born in Dortmund, on the 4th May 1772. 
He was educated at the gymnasium of his native place, and 
from 1788 to 1793 served an apprenticeship in a mercantile 
house at DOsseldoif. He then devoted two years at Leipsic 
to the study of modern languages and literature, after 
which he set up at Dortmund an emporium for English 
goods. In 1810 he transferred this business to Arnlieim, 
and in the following year to Amsterdam. In 1805, having 
given up his first line of trade, he, in conjunction with a 
friend, began business as a publisher. Two journals 
projected by him were not suffered the Government to 
survive for any length of time, and in 1810 the complica- 
tions in the affairs of Holland induced him to return 
homewards. In 1811 he settled at Altenburg. About 
three 3 reais previously he had purchased the copyright of 
the Conversations-Lexieon, which had been begun in 1 796, 
and in 1810-11 he completed the first edition of this 
celebrated work. A second edition under his own editor- 
ship was begun in 1812, and was received with universal 
favour. His business expanded rapidly, and in 1817 be 
removed to Leipsic, where he established a large printing- 
house. Among the more extensive of his many literary 
undertakings were the critical periodicals — Hermes, the 
LUeraris^ ConversationsMatt (afterwards the Bldtter fur 
literarische Unterhdltuny), and the Zeityenossen, and some 
large historical and bibliographical works, such as Yon 
Raumer’s GesdtidUe der H^ienstaufen, and Ebert’s Adgem. 
Bddiographis. Lexicon. The work distinctively associated 
with his name, and with the publishing house which has 
been carried on by his sons, is the Conversations-Lexicon, 
in many ways the completest and best encyclopedia of its 
kind, which has now reached its twelfth edition. Brock- 
hans died in 1823. 

BROCELE3BY, Richabd, a physician of considerable 
reputation, was bom in Somersetshire, 11th August 1722. 
He was educated at Ballytore, in Ireland, studied medicine 
at Edinburgh, and finally graduated at Leyden in 1745. 
In 1751 he was admitted a licentiate of the Royal College 
of Fhysicians at London, of which he afterwards became a 
fellow. In 1758 he was appointed physician to the army, 
in which capacity he served in Germany during the greater 
part of the Seven Years’ War, and in the conrse of it was 
chosen physician to the hospitals for British forces. The 
results of his observations during this period were published 
in 1764, under the title of Economical and ^ledical Ohser~ 
rations from 1733 to 1763, tending to the Improvement of 
Medical Hospitals. He had already given many proofs of 
his industry and his attainments by papers published in the 
Transactions of the Roytd Society. HU Dissertation on the 
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Mvde of the Aneienfs appeared in 1749, and Lis Omito 
mrvtdna in 1760. Shortly after this he ^s appointed 
by the duke of Bidunond physician-general to the royd 
regiment of artillery and corps of engineers, an appoint 
mrat that gave him constant access to the laboratoiy of 
Woolivicfa, and it was by his advice ^t a profeKorslup of 
chemistiy was added to the establishment of the allege. 
In his latter years he withdrew altogether into private hfe. 
The circle of his friends induded some of the most distm- 
guished literaiy men of the age. His intimacy mth Burke 
had commenced at school, and soon ripened into the 
troimest fiienddiip. He was also warmly attached to Dr 
Johnson, to whom he offered an annuity of £100 dimng 
the remainder of his life to enable him to visit the Con- 
tinent for the recovery of his health \ and when this offer 
was he pressed him to reside in his house, as more 

suited to his health than that in whidi he then lived. Ho 
attended the great moralist on his deathbed. The same 
generous disposition was manifested in his conduct to 
Burke, to whom he presented £1000, a sum he hod in- 
tended to leave him by will. Dr Broddesby died suddenly 
11th December 1797. He left his entire fortune, with 
the exception of a few legacies, to his two nephews, Dr 
Thomas Young and Mr Beeby. 

BBODBBIF, Wttxtam John, a distinguished writer on 
natutal history, was bom in Bristol, probably in 1787. 
He was educated at the school conducted by the Bev. 
Samuel Seyer, and proceeded to Oriel College, Oxford, 
where be began the study of law. He was c^ed to the 
bar in 1817, and took part for several years in editing the 
law reports. In 1829 he was appointed by Sir Bobert 
Feel one of the metropolitan police magistrates, a post 
which he occupied for thirty-four j’ears. All his leisure 
time was devoted to the favourite study of his earlier daj’s — 
natural history. He was a member of most of the scientific 
societies, contributed numerous papers to their l^sactions, 
and did much to further the study of zoology in Bn^oud. 
He acted for many years as vice-president of the Zoological 
Society. The zoological articles in the Penny Cydopcedia 
were written by him, and made him widely known as on 
original investigator and able expositor. A series of artides 
contributed to Frasefs Magasine were reprinted in 1848 as 
Zoological Reereatioiis, and were followed in 1852 bj' Leaves 
from the Kote-Sook of a Paturalist. Broderip died on the 
27th February 1859. 

BBODIB, Sib Beitjamiit Coujns, Bart., a distinguished 
physiologist and surgeon, was born in 1783 at IVinteraloWi 
county of Wilts, and died at Broome Park, 21at October 
1862, in the 79th year of his age. His paternal grand- 
father, connected with the family of Brodie of Brodie was 
born in Banffshire about the year 1710, and came as an 
adveiriurer to London, where he acquired considerable 
wealth as an army dothier. One of his sons, the father of 
me subject of this notice, was educated at the Charter 
House, and afterward^t Worcester CoUeg^ Oxfoi-d, where 
he took ^0^7 ord^ Here he probably acquired the frieud- 

afterwards 

hv ed at Hdland House. The second Lord Holland having 
purchased the estate of Winterdou', Mr Brodie rented a 

SdS second Lord Holland 

W “ Ids that Mr Brodie should 

presentation of the first rf three 

A ®® “ consequence of the death of the 
riSS ®*7«terelow, and Mr Brodie becTe reStor o? 

one of the daughters of 



ject^of this sketch was thrir foiXS! 

He received his early education from his father, who 


'appears to have been a man of energy, ability, and method', 
and at an early age he had acquired a considerable know- 
ledge of the d’asslcs. When the time for choosing a profes- 
sion arrived, his father intimated to him that he was 
intended for that of medicine, and accordingly, in the 
autumn of 1801, he began to attend the anatomical lectures 
of the celebrated Abemethy in London. As his family 
was connected by mairiago with several of the Imding 
members of the profession, such as Dr Denman (the 
father of the first Lord Denman), Dr Baillie, and Sir 
Bichard Croft, the young student enjoyed many advantages, 
of distinguished professional society, but it does not appear 
that at this period of his life he had any predilection for 
medical stupes or any aptitude for surreal work. The 
great eniinence as an operator to whi^ he afternards 
attained ' was gained, as he himsdf said, by persistent 
application and perseverance. 

He devoted great attention to tbe clinical study of 
disease, and began to make an elaborate series of notes of 
cases .rhich came under his observation. This habit he 
continued throughout life, and thus gradually amassed that 
enormous amount of practical experience which afterwards 
gave his advice as a consulting surgeon such weight 

Like most young adventurers in the fields of science of 
that day, he early began to tcarii. He gave many courses 
of lectures upon anatomy, not only as it bore on surgical 
practice, but as a science having important jdij'riological 
and theological relations. In 1808 he become assistant- 
surgeon to St George’s Hospital, and he continued on the* 
staff of that iustitutiou for over thirty years. This gave 
him the opportunity of teaching clinically, and he soon 
acquired a reputation as nu able and fluent extempore 
qicakcr. In 1810 he was elected a fellow of the Bojal 
Society, and in the following year communicated a series of 
papers On the Influence of the Brain on the Action of tbe 
Heart, and on the Generation of Animol Heat.” In 1 81 2 he 
also communicated a paper “ On the Mode in which Death is 
produced by certain Poisons.” These papers were founded 
upon a scries of careful phj’siological experiments, having for 
their object to determine first, tbe rhation of tbe nervous 
system to the circulatory and nutritive systems in hi^er 
'animals, and, second, to ascertain, if possible, how poisons 
produce death. The most important fact ascertained hi 
the first series of experiments wos that the stoppage of the 
heart's action at the moment of death does not depend on 
the removal of the influence of the brain, but on the arrest 
of respiration. He also pointed out some important facts 
which could only be accounted for by supposing that flie 
nervous 63'stem has an influence on the production and 
diffusion of animal heat, an idea not then generally accepted 
For .these reseandics he received the Copliy medal of 
the Boyol Society in 1811. In 1813 he deKvered tae 
Croonlan lecture, “ On the .Effect of the Nerves on w 
Heart and on the Involuntary Muscles,” ond in 1814 he 
contributed another paper On tiie Influence of the Ner^ 
of tlie Eighth Pair on the Secretions of the Stomach.” I® 
1816 he performed many experiments on animals, toascer* 
tain the influence of bile on the food during its 
through the bow’ds. These papers comprdiend what Bro^ 
accompUtiied in physiology. They are all characterized of 
lucidity, conciseness, sound judgment, ond a modest inter* 
pretation of results. They ore valuable at the present tiiac 
not so much for the facts they contain, most of whi^»» 
now incorporated in the general mass of scientific knowlcd^ 
but as admirable illustrations of tbe application of tae 
experimental method of researeh to physiological ques- 
tions. 

At this period of his career Brodie rapidly gli^d 
large and lucrative practice and more especially he qai 7 
gave evidence of superior powers as an operator, having 
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kaovledge, coolness and readiness of resource: Erom 
liaie to time he mote upon surreal questions, contributing - 
nomerons papers to the Transactions of the RoyeSL Medical 
and Ghirurgicfd SoevAy, and to the medical journals. Prob- 
ably his inost important work is that entitled Pathxdogieal 
awl Surgical Observations on the Diseases of the Joints, in 
which he attempts to trace the commencements of disease 
in the different tissues which form a join^ and to give an 
exact -ndne to the symptom of pain as evidence of organic 
disease. The thoughts suggested by this volume led to the 
adoption by surgeons of measures of a conservative nature 
in the treatment of diseases of the joints, by which the 
number of amputations has been reduced, and many limbs 
and lives have been saved. He also wrote on diseases of 
the urinary organs, and on local nervous affections of a 
surgical character. Brodie was a man of restless activity; 
to use his own words, he felt "his happiness to be in a life 
of exertion.” When released from professional cares he 
had recourse to literary and scientific pursuits, and especi- 
ally to the study of psyriiological questions. He was fond 
of reading, collecting facts, and speculating on all matters 
connected with mental phenomena; and in 1851 he pub- 
lished anonymously a work entitled Psychological Inquiries 
— the First ParL A second edition of this work appeared 
in 1855, a third in 1856, a fourth in 1 862, and in the same 
year the Sea>nd Part was also published. This work en- 
joyed well-merited popularity, as it was written in clear 
untechnical language, and revealed the speculations of the 
writer concerning the mind of maiL When the name of 
the author became known, the greatest interest was excited 
in the work, although it contains nothing new to professed 
p^chologists. He wrote also occationally for the quarterly 
reviews. 

Brodie received many honours during his career. He 
was the medical adviser of three successive sovereigns, and 
in 1831 he was elevated to the rank of a baronet. It is 
generally believed that he might have been created a peer had 
he desired the honour. He became a corresponding member 
of the Erench Institute in 1841, D.C.L. of Oxford in 
1855, and president of the Boyal Sociely in 1858 ; and he 
was the first president of the Medical Council under the 
Act for the Education and Begistration of the Medical 
ProfessioiL 

A complete edition of lus works, witb an antobiograpliy, in tbiee 
Tolnmes, appeared in 1803, collated and arnui«d Iw Charles 
Hawking fellow of the Boyal College of Snigeons of Enghmd ; and 
a generons and disciiminatiTB hiographictu sket^ hy Professor 
Heu^ W. Acland of Oxford, appeared in the ohitnaiy notices in 
the ProBiedings of the Bvjal Sosuty for 1863. (J. G. M.) 

BBODY, a town of Austria, in the circle of Zloczow, in 
Galicia, near the Bussiau frontier. It contains three large 
synagognes, a Jewish hospital, and a Jewish college, and 
from its prevailing Jewish character has been caUek the 
German Jerusalem. There are also one Boman Catholic 
and three Greek churches and an industrial school Its 
castle is the residence of the Counts PotockL It is the 
seat of an extensive trade carried on with Bussia and 
Turkey, and has two large annual fairs, the principal 
articles of sale being wool, cotton, silk, and peltry. Li 1 869 
the population, of which. about two-tUrds are Jews, 
amounted to 18,890. - Brody was founded in 1679 under 
the name of Lubicz, and was raised to the rank of a Lee 
commercial ci^ in 1779. 

BBOGLIE, AcBiLLsLtosrcE Yiciob Chables, Dnc be, 
peer of France, was bom in Paris 23th November 1785, 
and died 25th January 1870. The family from which 
this eminent statesman descended was of Piedmontese 
origin, but it won its honour in the service of France. 
The first Marshal de Broglie (1639-1727) served with 
distinction under Lonis XIV.; his son, known as the 
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CSievalier de Broglie (1671-1745), was raised to the 
highest grade in the Erench peerage for his gallant military 
service at Gnastalla and at Prague in 1742, but he refused 
the rank of marshal of Erance, which was offered to him 
by the regent, on the gronnd that his father, w*ho was still 
aEve, deserved it more than he did. The next in descent 
was the second marshal (1718-1804), who commanded the 
French armies in the Seven Years’ War, for which he was 
created a prince of the empire, and though subsequently 
disgraced and exiled by the intrigues of the Condds, he 
was recalled in 1789 by Louis XYL to the office of com- 
mander-in-drief. To stem the tide of the Bevolution was 
imposrible. The marshal speedily fell from power, emi- 
grated to Germany, refused the solicitation of Napoleon to 
return to France, and died at Munster in 1804. 

The son of this veteran followed an opposite coarse and 
met with a more untimely end. He adopted the liberal 
opinions of the time. He followed Lafayette and Bocham- 
beau to America. He sat in the Constituent Assemb ly, 
constantly voting on the Liberal side. He served os chief 
of the staff to the Bepnblican army on the Bhine ; but, like 
many other champions of the Bevolution, he was denounced, 
arrested, dragged to Paris, and executed on the 27th June 
1794. The parting injunction he left to his son, Victor 
de Broglie, the subject of this notice, then a boy nine 
years old, was ever to remain faithful to the cause of 
liberty, even though it were nngratefnl and unjust. His 
father murdered, his mother imprisoned, his property 
confiscated and plnndered, the young de Broglie first 
appears in life in wooden shoes and a red cap of hberty, 
begging an assignat from the younger Bobespierre. Yet 
he adhered to the cause for which his father had died ; 
he maintained through life the principles of 1789. He 
seemed to have forgotten his own rank, until he was 
reminded of it at the Bestoration by a writ of summons 
to the Chamber of Peers, and in early life he served, not 
unwiUingly, as one of the officers of the council of state of 
the emperor Napoleon I. 

In 1815, before he had completed his 30tb year, the 
Doc de Broglie was summoned by Louis XVIIL to the 
Chamber of Peers. He combined, in a manner rare in 
France, the qualities we are wont to respect in the most 
eminent members of the British aristocracy, — ^high rank, 
independent fortune, unblemished integri^, unflinching 
patriotism, and a sincere and consistent attachment to 
uberal opinions. The first incident in his parliamentary life 
was the trial of Marshal Ney, and on this occasion he had 
the courage to speak and vote alone for the acquittal of 
the prisoner, on the ground that he was not guilty of 
deliberate treason ; no other peer of France supported bis 
protest on that occasion. Daring the Bestoration he 
continned to take an active part in the defence of liberal 
opinions and measures. He refused to take office in the 
cabinet of M de Senre. He opposed the reactionary policy 
of the court. He supported the short-lived administration 
of M. de. Martigruu^ and he acted with the party known 
os the doctrinaires, of which M. Boyer-Collard was the 
founder, and M. Guizot the ablest representative. Mean- 
while, in 1816, he hadnurried the daughter of Madame de 
Stael, a union of unbroken domestic happiness ; andhe had 
pledged himself to that sacred cause of Negro emancipa- 
tion, in which he was the worthy rival and ally of Clark- 
son, Buxton, TTilberforce, and Brougham. The revolution 
of Jidy 1830 imposed fresh duties on the Due de Bromic. 
Though reluctant to take office from his cold, retiring, 
and unambitious temperament, he consented to hold the 
ministry of public worship in the first cabinet of Louis 
Philippe’s reign, and in 1S32, after the death of Casimir 
Perier, he was prevailed upon to take the more impor- 
tant department of foreign affairs. In this function he 
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sttcnetbencd the alliance of France -witli England j he 
negotiated the Quadruple alliance ; he contributed to toe 
settlement of the Belgian and Greek questions ; and he 
laboured uith success to preserve the peace of Europe 
Ho was out of office from jHarch 1834 to March 1835, 
(lut he returned to power at the latter date, and this 
time as the head of the cabinet He was riding by 
the side of the Mng when Fieschi’s “infernal machine” 
was fired on the royal cortege, and a bullet passed through 
the cc^ar of his coat In 1836 the Government was 
beaten on the question of the reduction of the five per 
cents., and M. de Broglie retired permanently from official 
life. The king, it must be said, had never found in him 
A congenial minister. His marmer utis dry and somewhat 
harsh, his character unbending, and for the remainder of 
the reign of Louis Philippe, M. de Broglie, though not in 
opposition, was the censor .rather than the servant of the 
crown. 'With M. Guizot, though nob in office, he preserved 
through life the relations of the closest peiuonal friendship 
and political union. The overthrow of the constitutional 
monarchy in 1848 uhs a heavy blow to this parliamentary 
veteran, for he felt that the form and system of govem- 
fuent to winch he was most attached were at an end for 
He consented, however, from patriotic motives to 
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ever. 


sit in the republican assemblies of 1848, and as a member 
of the section known as the “ Burgraves ” he laboured to 
counteract some of the evib of universal sufilrage, and to 
avert the catastrophe which he saw to be impending over 
France. He shared with his colleagues the indignity of 
the coup d^itat of December 2, 1851, and remained for the 
remainder of his life one of the bitterest enemies of the 
imperial rd^me, although he has been heard to remark 
with that caustic wit for which he was famous, that the 
empire was the .government whidli the poorer classes in 
Imnce desired and the rich deserved.” The last twenty 
years of his life were devoted chiefly to philosophical and 
literary pursuits. Having been brought up by his step- 
father, M. d’Argenson, in the sceptical opinions of the 
time, he gradually arrived, by study and reflection, at a full 
and sincere belief in the truth of the Christian religion. 
*• I shall die,” said he, a “penitent Christian and an im- 
|jcmtcnt LiberaV’ His literary works, thou^ few of them 
have been publithed, were rewarded by a seat in the French 
Academy, and he was also a member of 'another branch of 
the French Institute, the Academy of Moral and Political 
•.ciencc. In the labours of those learned bodies h'e took an 
active and assiduous part; and on his death, which took 
]TZ “Se of 85, just before the lamentable 
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Hons in the public fpnds ; insurance brokers, who eff ect 
insurances on lives or properly ; and pawnbrokers, who 
advance money on goods, on the condition of bemg allowed 
to sdl the goods if the sum advanced is not repaid with 
interest within a limited time. See Agekt and Iksub- 

ANCE. 

Separating pawnbrokers, and those dealers in old wares 
who are called brokers, as both distinct from the class to 
whom the term in its broader acceptation applies, the 
broker is an agent for both parties, the buyer and the 
seller j and for the general principles of jurisprudence 
applicable to his jrosition, reference may be made to the 
artide Agent. It is a marked peculiarity, however, d 
the broker as an agent, that his quality of agency is not 
only palpable in the face of the transactions, but he is 
agent for both parties. • The function of the broker is 
indeed a very simple on% and easily separates itsdf from 
the usual intricacies of the law of' sale of ageuiy. It 
is his proper function ‘to find buyers and sellers, and to 
bring them together that they may transact with each 
other. Hence the rise of such a dass in any department 
of business is an indication of its great increase. In small 
towns, and in narrow' and peculiar departments of business, 
the buyers and the sdlers know each other, and need not 
be at &e expense of employing a third par^. But where 
both bodies are numerous, and the individual members of 
each find enough to occupy their attention in the produc- 
tion of their ^commodity, or its purchase and distribution, 
there is economy in the establishment of a distinct doss 
who bring the buyer and the sdler together. The broka 
usually gives what are called bought and sold notes to his 
dients, and some nice questions have arisen as ta the effect 
of these when they do not correspond with each other or 
with the entry in the broker’s books. The amount of 
broker’s commission is in some few cases fixed by statute,— 
e.p., under 10 Anne c. 19, § 120, a fine oL £20 is imposed 
on brokers charging more than 2 b. 9d. per cent, for buying 
or sdling tallies, exchequer tickets, bank bills, 4'C. 
Gerierally it is settled by agreement with the princqiols or 
by the custom of trade. The brokers for the pnrehase-and 
sde of goods within the city of 'London are a body with 
peculiar privileges, and acting under spedal licensing 
regulations, some of which date back to the reign of Heqiy 
I^IL The London Brokers’ Relief Act (1870) has con- 
siderably altered thdr position, but they must still be 
admitted by the court of mayor and aldermen, and the 
penalty of £100 for acting as a broker without qualification 
may still be imposed. A list of London brokets is kept hy 
the mayor and aldermen ; and if a broker has bcen^ con- 
victed of felony or fraud, or certified by a superior judge 
to have been guilty of fraud, he may be absolutely dr for 
a time disqualified. There has been some doubt as to the 
class of jiersons falling under these regulations; ship- 
brokers and auctioneers, it W’ould appear, do not. 

BROMBERG, a town of Prussia, capital of a governmtot 
in the province of Posen, is situated 70 miles north of the 
city of that name on the River Brahe, which is there crossed 
by a fine new railway bridge. Its public buildings com- 
prise two Roman Catholic churches, a Protestant church, 
and a Jewish syuagogue, a gymnasium, a seminaty, a 
workhouse and penitentiary, a hospital, and a military 
storehouse. It has large mills, manufactures linen and 
woollen stuffs, leather, tobacco, Prussian blue, sugar, 
chicory, vinegar, beer, brandy, and oil, and carries >on M 
active transit trade. The Bromberg Canal, constructed w 
by command of Frederick II., at a cost of 700,00 
dollars, connects the Brahe with tlie Hetz, and thus estaii- 
lUhes communication between (he Vistula, the Oder, ana 
1 Hromberg is mentioned as early as 1252. 

1327 to 1343 it was in the hands of the Teutonic Order. 
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Destroyed ia war it was restored by Casimir of Poland in 
131G, and down to the close of the 16tb centuty it con- 
tinued to be a flourishing commercial city. It afterwards 
suffered so much from war and pestUence that about 1772, 
when the Prussians took possession, it contained only from 
five to sis hundred inhabitants. By the treaty of ^Isit it 
was transferred to the duchy of Warsaw; in 1813 it was 
occupied by the Bussiaus, and in ‘1815 it was restored to 
Prussia. Population in 1871, 27,740. 

BBOME, Alexaxdeb, a minor Englirii poei^ was bom 
in 1620, and died in 1666. He was an attorney in the 
lord mayor’s court, and was the author of many of the songs 
and epigrams that were published in favour of the Boyalists 
and against the Bump. These, together \rith his epistles and 
epigrams, translated from different authors, were all printed 
in one volume^ octavo, after the Bestoration. He pub- 
lished a translation of Horace 'by himself and others, 
and was the author of a comedy entitled TAe Gtmaing 
Lovers. He also edited two volumes of Bidiard Brome’s 
plays. 

BBOHE, Bicbajso, a dramatic writer in the reign of 
Charles L, and a contemporary of Dekker, Ford, Shirlqr, 
and others. He was originally a servant of Ben Jonson ; 
but he soon acquired a high Uterary reputation, and was 
addressed in some lines by his quondam master on account 
of his comedy entitled The JSrcrOurn Loss. Brome’a genius 
lay entirely in comedy. His plots are original and well 
managed, and his characters, whufli for the most part ate 
strongly marked, were drawn from his own ezperienca 
He has left fifteen comedies. See 'Ward’s EnglUih 
Dramalie lAUralurt^ 1875, voL il, for a good notice of 
Broma 

BBOWtHE, one of the halogen group of uon-matallic 
chemical elements, which comprises three other members, — 
chlorine, iodine, and ^nurina The whole group has many 
properties in common, the most marked being their be* 
baviour towards hydrogen, uniting with it atom for atom, 
forming gaseous condensible acid compounds, which are all 
produced by similar reactions, and which yield in combina- 
tion with metals crystals of uniform stmctnra Bromine 
was discovered in 1826 by Balard, who extracted it from 
the water of the Mediterranean during his researches in 
connection with the sea-water. At ordinary temperatures 
it is a deep brorrnuh-red liquid, emitting a strong disagree- 
able odour (whence its nam^ from Ppu/ios, a stink), having a 
specific gravity of 2*96, freezing into a red-brown crystalline 
mass at — 24*5” C.^ and boiling at 63^ C. Its combining 
equivalent or atomic weight is 80. Bromine is an element 
of great chemical activity, and of the highest interest in 
scientific chemistry on account of its combinations, and 
especially on account of the products of its substitution 
for hydrogen in organic compounds. 

Although very widely disseminated, since it is found in 
ocean water, bromine is nowhere an abundant element. It 
is a constituent of some silver ores from Mexico and South 
America ; it is very generally found in strong saline springs, 
as well as associated with deposits of salt ; and it is present 
in many marine plants. The waters of the Atlantic, accord- 
ing to You Bibra, contain 24 grtuns per gallon ; while Here- 
path’s analysis gives -Dead Sea water a strength of 121*5 
grains per gallon. It is only from the waters of .certain 
saline springs in America that bromine is prepared as a 
direct product. At several places in western Pennsylvania 
and West Virginia the manufacture is carried on exten- 
sively, 123,000 Ibhavingbeenextractedin 1870. InEurope 
bromine is only obtained as a secondary product of the 
preparation of potash and other alkaline salts, its chief 
source being the mother-liquors, of the kelp manufacture, 
brine springs, and especially the Stassfurth saline deposits, 
near ^^gdeburg, Prussia. The produce at Stassfurth in 
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1873 amounted to about 10,000 lb ; and it is estimated that 
^the yield of English* and French works was, taken together, 
about the same. 

On the commercial scale bromine is prepared at Stassfurth 
from the liquids which have been ^austed of all their 
crystallizable soda and potash salts, and from which also a 
deposit of chloride of magnesium has been obtained. I'his 
fitj^ mother-liquor is found to contain from 0*3 to 0*5 per 
cent, of bromine, in the form of bromide of potassium. . To 
separate the bromine the liquor is introduced into a sand- 
stone apparatus similar to that used for the evolution 'of 
chlorine from common salt, — the process and reaction being 
similar in both cases. In this it is mixed with black oxide 
of manganese and sulphuric acid in definite proportions, and 
heated by a current of steam. The red vapour of bromine 
is given off and led by a pipe into a condensing worm of 
earthenware, and received into a series of three Wonlfe’s 
bottles, the first of which contains water, and the others 
alkaline ley and iron filings. The reaction which takes 
place is thus represented — 

2iLBr -{- MnOg -I* 3H«SO. 

= 2B:HS04 + MnSO* -h 2 H;o -h 2Br , 

— sulphates of potash and manganese water, and free 
bromine being produced from bromide of potassium, man- 
ganese dioxide, and sulphuric acid. Pure bromine vapour 
distils over at first, but as the distfllation proceeds chlorine 
is gradually evolved, and from this the bromine may be 
freed by shaking up with a eolation of bromide of jwtossinm, 
which yields up its bromine to combine with chlorine. On 
account of its peculiarly irritating action on the organs of 
respiration, very great precautions have to be taken to pro- 
tect workinen from the fumes of bromine, and it is indis- 
pensable that those engaged in the industry should aWain 
from all alcoholic liquors. 

The chief industrial application of bromine and its com- 
pounds is in medicine, for which it is used in the form of 
bromide of potassium, bromide of ammonium, and bromide 
of sodium, besides in various combinations with alkaloids 
and organic substances. It is, however, most largely 
employed as bromide of potassium, a salt prepared on the 
large scale by the decoiuposition of potassium carbonate by 
the bromide of iron. It is- also prepared by passing the 
vapour of bromine into a solution of caustic potash, when a 
mixture of bromide and byomate of potassium is produced. 
The mixed salts are reduced to a uniform bromide by 
burning with coal dust. Bromide of silver is employed to 
some extent in photography, and, according to the experi- 
ments of Vogel, it possesses a peculiar sensitiveness for the 
red, green, and yellow colours, which are not acted on by 
other photographic agents. During the American CinI 
War (1861-5) bromine came into use as a disinfectant in 
military hospitals, a purpose to which it was also applied 
in the Franco-German War in 1870-1. For such purposes 
it was found to possess several adTantagc.s over chlorine, 
which, however, has the recommendation of cheapness and 
abundance. It has long been hoped that bromine might be 
substituted for iodine in the preparation of the several coal- 
tar colours, but liitherto the attempts in that direction Lave 
not been successfuL Eosinc, a tetrabromated potassium 
salt, is the only dye intowhich bromine atpresent enters. Tiic 
use of bromine has been suggested byDrBudolf Wagricriti 
several metallurgical operations, in 'n*hich he anticipates it 
might be of great service. He proposes, in place of the jm.- 
sent wasteful method of reducing mercury from cinnabar, to 
digest the ere in an .‘iqucons solution of bromine, wherebj* a 
bromide of mercuiy would be formed. Be also suggests that 
bromine ought be advantageou.«Iy applied to the extraction 
of gold from poor auriferous on^ in a manner analogous 
to Plattncr's chlorination process. Further, it is recoin- 

IV. — 46 
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mended for the refining of gold by the formation of a 
bromide; and it is thou^t that bromine vapour might be 
used with advantage for toughening brittle gold. . 

BROMLEY, a market-town of England, in the county 
o£ Kent, 10 miles S.E. of London. It is situated on high 
ground to the north of the river Eavensboume, and since 
the opening of the railw-ay has become a favourite residence 
for men of business from London. It has a town-hall — built 
in 1864, an old market-house, a literary institution, and 
a college, originally founded in 1666 by Bishop Warner 
for the residence and support of clerg 3 nnen’s widows. The 
church is a fine Gothic bidding, containing some handsome 
monuments,' and in the vicinity is a p^ce, erected *ln 
1777 in room of on older structure, for the bishops of 
Eochestcr, to whom the manor has belonged since the time 
of Ethelbert. In the gardens, attached is a mineral spring 
known as St Blaze’s Well, which was in great repute before 
the Reformation. The population of the parish, which in 
1861 vras only 5505, amounted at the census of 1871 to 
10,674. The parish includes the villages of Flaistow, 
Sundridge, BicUey, Widmore, Elmstead, Southboro’) and 
Bromley Common. 

BROMSGROYE, a market-town of England, in the county 
of Worcester, 13 miles S. by W. of Birmingham,* -with a 
station on the Birmingham and Worcester Railway, at the 
distance of a mile and a half. The church of St John is a 
line old building, restored in 1858, with a tower -and spire, 
189 feet in height. The free grammar school, founded .by 
Edward YL, has been recently enlaigsd; and a literary 
iiistitute and a school of art have been The 

principal manufactu^ of the town are nails, buttons, 
needles, and coarse linen stufis; and there are also waggon- 
works and malt-kilns. The population of the Improvement 
District in 1871 was 6967. 

BRONCHITIS, inflammation of the mucous membrane 
of the bronchial tubes. WeR known as one of the most 
common diseases of the Ornate of Great Britain, bronchitis 
exists in either an acute or a chrotiie form. 

AaUe ironcftiVis, like other inflammatory affections of the 
chesty ^neraUy arises as the result of exposure to cold. 
I^rboularly if accompanied with damp, or of sudden change 
from a heated to a cool atmosphere. The ^ptoms vary 
BCc^ing to the severity of the attack, and more especially 
according fo tlm extent to which the inflammatory 

tabes. The disease usua^ mahi- 
feste Itself at first in the form of a catarrh, or common cold - 

but tli^ccompanjnngfeverishuoss and general constitutional 
disturban^ prockimtheattack to be something moroS^ 

and symptoms denoting the on«ot. nf 
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sounds, mixed up with others of wheezing or flue wbistliog 
quality, accompanying respiration. These are denominated 
dry sounds,, and they are occasionally so abnudsnt and 
distinct as to convey their, vibrations, to .Ihe band ap^ed 
to the chest, as well as to be audible to a l^stander at some 
distance. As the disease progresses these sounds 
to a large extent replaced by oSiers of eroding .or bubbling 
iharacter, wMch are termed moist sounds or.rfiles. Both 
' these kinds of abnormal sounds are readily eiqilained by a 
reference to the .pathological condition of the parts, One 
of the first effects of inflammation upon the brondiiar 
mucous membrane is. to. cause some degree of', swelling, 
which, together with the presence of a tougb secretira 
closdy adhering to it, tends to diminiah the calibre of the 
tubes. The respired air as it passes over this surface gives 
rise to the diy'or sonorous breath sounds, tje coarser baing ^ 
generated in the large, and the finer or. wheezing sounds in 
&e small divisions of the brondiL Beforo long, however,' 
the discharge from.the bronchial mucous membrane becomes 
. more abundant and less glutmoue^ and accumulates in the 
tubes till dislodged by coughing. The respired air, .as it 
passes through this fluid, causes the moist rfiles. above de- 
scribed. In most instances both moist and dry sonnds are 
heard abundantly in the same case, since different portions 
of the bronchial tubes ace affected at different times in the 
course of the disease. • , . . 

Such are briefly the main characteristics presente^hyan 
ordinary attack of* acute bronchitis running a^favouiable 
course. 

_ The. case is, however, very, different .when the inflamma- 
tion spreads into, or when, it primarily affects the minute 
ramifications of the bronchial tubes which are in inunediate 
.relation tp the air-cells of* the lungs, gi'nng risg.to that 
, fom of the disease known as ecgoillary bronchitis. When 
this takes place all the symptoms olre^y. detailed become 
greatty intensified, and the patient’s, life is placed in 
imminent pe^ in consequence* of the, interruption to the' 
entrance of air. into the Inngs, and thus to the due aeration 
of the blood. The feverishness and. restlessness increase, 
Ihe^ cough becomes incessant, the respiration extremdy 
. rapid and laboured, the nostrik dilating with each effort, and 
evidence, of. impending suffocation appears. The surface 
of the body is pale or dusky, the lips are livid, while breath- 
ing becomes increasingly difiScult, and is attended. with 
suffocative paroxysms which render the recumbent posture 
impossible, Unless speedy relief is obtained. Igr-snccessful 
efforts to dear the chest by coughing .and expectoration, 
the patient's strength gives way, somnolence and .delhinm 
set in, and death .ensues. AR this may be. brought about 
. in the space of a few days, and sneh coses, particularly 
; among , the very young, sometimes prove fatal withk 
forty-eight honrs. , . I * ■ 

j ^ Dn^g life, in addition to the .auscultatory signs present 
lu ordinary bronchitis, there ^nerally exist in this form of 
the disease abundant .fine .moist idles at the bases of* both, 
lungs; .and the appearance of .these, organs after death 
wows the minute .bronchi and many of the air-cdls to be 
filled with matter .simikr.tO'that which had been expec- 
torated, and which has thus acted as. a mechanical ‘hind- 
mnee to the entrance of the respired air and caused death 
ly asphyxia. 

Acnte bronchitis must at aU times 'be looked .upon os^a 
savere ai^d even. serious ailment, but. there are certain cir* 
cumstances under which its occurrence is a matter of siiecisl 
aoiaBty to the physician. It is pre-eminently dahgmuns* 

at the extreme of 'life, and mortality -statistics shc^ it 

^pe one of the most fatal of the diseases of those periods. 
itw m tO'be explained not only by the well xecognized 
aat all acute diseases tell with, great severity on 
®oWe frames alike of infants arid aged people^ more* 
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particularly by the tendeiugr-wliich bronchitis undoubtedly I 
has in attacking them to assume the capillaty form, and 
irhen it does so to prove qiiickl}* fatal The importance, 
therefore, of early attention to the slightest evidence of 
bronchitis among the very young or the aged can scarcely 
be overrated. j 

Bronchitis is also apt to be very severe irhen it occurs | 
in persons who are addicted to intemperance. Again, in 
those who suffer from any disease affecting directly or 
indirectly rhe respiratory functions^ such as consumption or 
heart disease, the supervention of an attack of acute | 
bronchitis is an alarming complication, increasing, as it j 
necessarily does, the embarrassment of breathing. The 
■same remark is applicable to those numerous instances of 
its occurrence in children who are or have been suffering 
from such diseases as have always associated^ with them a 
certain degree of bronchial irritation, such as measles and 
hooping-cough. 

One other source of danger of a special dbaracter In 
bronchitis remains to be mentioned, viz., collapse of the 
lung. Occasionally a branch of a bronchihl tnlra becomes 
plugged up with secretion, so that the area of the lung to 
which this branch conducts ceases to beinJBatedon inspira- 
tion. The small quantity of air imprisoned in the portion 
of lung gradually escapes, but no frah air enters, and the 
part colhpses and becomes of solid consistence. Increased 
difficulty of breathing is the result, and where a laige 
portion of lung is. affected by the plugging up of a large 
bronchus, a fatal result may rapidly follow, the danger 
being specially great in tiie case of children. Bortnnately, 
the obstruction may sometimes be removed by vigorous 
coughing, and relief is then obtained. 

With respect to the treatment of acute bronchitis, in 
those mild cases which are more of the nature of a simple 
catarrh, little else will be found necessary than confinement 
in a warm. room, or in bed, for a few days, and the use of 
light diet, together with warm diluent driiiks. Additional 
measures are, however, called for when the disease is mote 
markedly developed. Medicines to allay fever and promote 
perspiration, such as the well-known Minderems spirit 
combined with antimonial or ipecacnan vrine, ate highly 
serviceable in the earlier stages. Later on, with tiie view 
of soothing the pain of the cough, and favouring expectora- 
tion, mixtures containiug squill or tolu, with the addition 
of some opiate, such as the ordinary paregorics, may be 
advantageously employed. The use of opium, however, in 
any, form should not be resorted to in the case of young 
children without medical advice, since its action on them is 
much more potent and less under control than it is in adults. 
Not a few of the so-called “soothing n^ures,” have been 
found to contain opium in quantity sufficient to prove 
dangerous when adiniiustered to (duLdreu; and, in^ed, it 
is to be feared that fatal results not nnfiequently follow 
their incautious use in tins way. 

From the outset of the attack the employment of warm 
applications to the chest in the form of fomentations or 
poultices afibrds great relief. Few remedial measures are 
of greater value than the frequent inhalation of steam. 
This is accomplished readily enough in the case of adults 
by the use of an inhaler or simply by breathing over an 
open-mouthed vessel containing boiling water. In children 
in whom this plan cannot be carried out in the same manner, 
there is in general no difficulty in surrounding them with 
an atmosphere of steam by placing around them vessels 
containing hot water, the vapour from which envelopes 
them. The relief to the cough and breathing, and the md 
to expectoration afforded by this simple plan, are often su^ 
prising, and the cases are rare where it cannot be borne. 

Should the cough persist for a length of time, and the 
disease threaten to become chronic^ counter-irritantapplica- 
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tions to the chest in front and behind, in the form of 
stimulating liniments, or even of blisters, will be rendered 
necessary. 

When the bronchitis is of the capillary form, the great 
object is to maintain tiie patient's strength, and to endeavour 
to secure the mqiuMon of the morbid secretion from the 
fine brondu. In addition to the remedies already alluded 
to, stimulants are called for from the first; and should the 
cough be ineffectual in rdieving the broncl^ tubes, the 
administration of an emetic dose of sulphate of zinc or 
squill may prodnee a good ^ect. 

.During the whole course of any attack of bronchitis, 
attention must be paid to the due nourishment of the 
patient; and during the subsequent convalescence, which, 
particularly in dderly persons, is apt to be slow, tonics and 
stimulants may have to be prescribed. 

Chroaie hronehxtiz may arise as the result of repeated 
attacks of the acute form, or it may exist altogether inde- 
pendently. It occurs more frequently among persons 
advanced in life than among the young, although no age is 
exempt from it. 

The usual history of this form of bronchitis is that of a 
cough recurring during the colder seasons of the year, and 
I in its earlier stages, departing entirely in summer, so that 
i it is frequently called “winter cough." In many persons 
subject to it, however, attacks are apt to be excited at any 
time l^ very slight causes, such as (ffianges in the weather ; 
and in advanced cases of the disease the cough is seldom 
altogether absent. 

The qrmptoms and auscultatory signs of chronic bron- 
chitis are on the whole similar to those pertaining to the 
acute &nn, except that the febrile disturbance and pain 
are much less marked. The cough is usually more trouble- 
some in the morning than dnringthe day. There is usually 
free and copious expectoration, and occasionally this is 
so abundant as to constitute what is termed Itrondiorrltcea. 

Chronic brondutis leads to alterations of structure in the 
affected bronchial tubes, thdr mucous membrane becoming 
thickened or even ulcerated, while occasionally‘permancnt 
dilatation of the bronchi takes place, often accompanied 
with profuse foetid expectoration. In long standing cases 
of chronic bronchitis, the nutrition of the lungs becomes 
impaired, and dilatation of the air-tubes {mphyima) and 
other complications result, giving rise to more or less con- 
stant breathlessness. Chronic bronchitis is liable in some 
instances, particularly when accompanied vrith loss of flesh 
and strength, to be mistaken for consumption; but the 
physician who carefully regards the history of the case and 
observes the physical signs and symptoms, will in general 
be able to distinguish the one disease from the other. 

Chronic broniiffitis may arise secondarily to some other 
ailment. This is especially the case in Bright’s disease of 
the kidneys, and in heart disease, of both of which maladies 
it often proves a serious complication. 

Chronic bronchitis does not often prove directly fatal, 
nor is it necesaiily inconsistent with long life. Its chief 
danger lies in the tendency to interenrrent acute attacks, 
particularly in the aged ; and in this manner it very fre- 
quently caases death. 

The treatment to be adopted in chronic bronchitis de- 
pends upon the severity of the case, the age of the patient, 
and the presence or absence of complications. Attention 
to the general health is a matter of prime importance in 
all cases of the disease, more particularly among persons 
whose avocations entail exposure, and tonics with cod-liver 
oil will be found higUy advantageous. The use of 
a respirator in very cold or damp weather is a valuable 
means of protection. In those aggravated forms of chronic 
brondiitis, where the slightest exposure to cold air brings 
on frerii attada, it may become necessary, where drenm- 
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Sdvres porcelain factorjr, in wliicli be revived tbe aliuost 
stances permit, to enjoin confinement to a forgotten art of painting on glass. He did not confine 

removal to a more genial dunate doting Ae y “self entirely to mineralogy, for it is to bun that ve owe 

When expectoration is attended vntb y, division of Eeptilesinto tbe four orders of Saurians, 

r»medie 5 as squill in combination /J^ts Batracbians, Cbelonians, and OpMdians. In 1810 he was 

SS! When, on the other Sd into the Academy j and in the follmringyearhe 

astringents are caUed for. ^e inhalation of ^ ' ^ tlic Alps of Switsicrland and Italy, and afterwards 

nr tornentine is often followed with mswkea The result of his researches he 


Xe or tnlientine is often followed 
E»npfit in this ivaj- Where breathlessness accompanies the 
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Sweden and 'Norway. The result of his researches he 
publisfcd from time to time in the Journal det J/inwaiid 
JDietionnaire det Seieneet Katiirella. He died at Paris, 

October 7, 1847. , . - • , • 

His orinciiKil works on—TraM eJementmre de miniralog,tap- 
vUouie aux Arts; the Tableau dcs ierrains jui eemji^t Tiewu du , 
ott JSkMi sur la sfnteiuu de la jmrlie emmte de la fare; and 
, .. .. ornAPrhntions or iaenB«:i»=»j the traili des Arts dramisues 1845. Broximiart was also the ^ 

the th^ScTrm. must be dealt with adjntor of Cuvier in the ndmimWe Essai sur la gie^rajAumwlralo. 

on the principles already indicated in treating •nT.m'VTnri? » .~r tn <iin infpiirlpnMr of rjflfnnia. 

bronchitis. i i • i. l^e^flie snn 

BRONDSTED, Pbtee, Oluf, occhmologist, wastnc son 


the treatment. Acute exacerha,tions of 


• BRONTE, a city of Siefly in the intendency of Calania. 
It stands in a healthy situation at the western foot of 


BRONDSTED. Pctee Oluf occhmornffst. ^ in. ^ celebrated water- 

of a Danish dergymn, and was j i fon. It has considerable manufactures of linen and woollen 

on 17th November 1/81. : 1802 he doths, and some paper-mills. Good wine is produced in 

tion at the university of ^PJ°^f°®jriend K^cs ^ Aft« the neighbourhood. ^Bronte is of comparatively modem 
visited Pans m company wift his fnend Ko^. Igt,, 

remaining there gaS the titleof duke to Lord Nelson. Population, 14,589. 

Both were zealously attached to the study of anttquin/a , a g BRONTE Chabi-otte. modem English -novelist, was 
rsTtSCMlbT™^^ bomTtJftlstAjSrnC. HerfatheltheRcv.Patri^ 

SW& Tn M eipLion to1i«ec., ^ ttef B»nto ™ a”te rfS 

with Ktion the kteresting remains of ancient art, and Hana Branwcll. was of Cormsh family. At the da./^f wa 
CT^md with ardour in excavations among the niins, which mamage, m 1812, Air Bronte htjd the « Ha^head 
^ • j V- s/npl-«1hRrfir. in Yorkshire, and there his two eldest daughters, Mane and 


were carried on, especially by Brondsted and Stackdbeig, 
with very interesting results. The discoveries Brondsted 
made were made public in several works, which show learn- 
ing and sagacity such as have seldom been applied to the 
dacidation of antiquity with happier results. After three 
years of active researches in Greece, Brh'ndsted retnrned to 
Copenhagen, where, as a reirard for his labours, he was 
appointed professor of Greek in the university. He now 
began to arrange and prepare for publication the vast 
materials he had collected daring his travels ; but finding 


in Yorkshire, and there his two eldest daughters, Mane and 
Elizabeth, were bom. In 1815 ho removed to Thornton, 
in the parish of Bradford, where Charlotte, her hrotner 
Pntridc Branwell, and her younger sisters, Emily and Anni^ 
were bom. In 1820 he was iiresented to the living of 
Haworth, and removed in that year to the parsonage, a 
bleak and solitary house, standing close by the churmyam 
and backed by a wide expanse of moorland. Mrs Bronte 
died soon after their removal, and the little family ol 
young children were left to educate and train thenirelvca 


materials ne nad collected dunng ms travels; out nnoing yuung cuuureu were reiv w vwuviire , 

that Copenhagen did not afford him the desired facilities. They saw little of their father, whose health was tod, ana 
he exi^need his professorship for the ofSce of Danish who seems to have been eccentric in his modes * B 
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envoy at the papal court in 1818, and took up his abode 
at Rome. He also, in 1820 and 1821, went to Sicily and 
the Ionian Isles to collect additional materials for his great 
work ; and when the artistic illustrations were completed, 
he obtained leave to visit Paris to superintend the publica- 
tion. In 1826, he came over to London, chiefly with a 
view ro study the Elgin marbles and other remains of anti- 
qnily in tlie British Museum, and became acquainted with 
the principal archmolo^ts of England. 

He returned to Copenhagen in 1832, when he immedi- 
ately received the appointment of director of the rpyal 
mnseum of antiquities, and the professorship of archmology 
and philolo^. His merits were ten years afterwards further 
rewarded with the honourable office of rector of the nniver- 
sity bnt an unlucky fall from his horse caused the death 
of this eminent man on the 26th June 1842. His principal 
work vras the Travds and Arekeadogieal Jfeteardies in 
Greece, published in German and French, 1820-30. His 
dissertations ^on points of ancient art are very numerous. 

BRONGNIAIIT, Alexasdre, a distingiushed French 
mm^eraiogist, was the sen of the eminent an^tect who 
designed the Bourse and other public buildings of Paris, 
and bom in that city in 1770. At an wly age he 
jomed the army of the Pyrenees; but having committed 
rome slight political offence, he was thrown into prison, and 
detained there for some time. On his rdease he was 
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and acting. The charge of the little flock devolvM npm 
the eldest daughter, a girl of between seven and ^ eignt 
when her mother' died ; and, under the pecuhar circni^ 
stances' of their life, the children’s intellectual powers an 
sympathies developed with rapidity. Utterly dc^mveo o 
all companions of their own age, with none of the ttfu 
outlets for their pent-up energies, they lived m a Ji 
world of their own. The harsh realities aronnd them, 
bleak scenery, tbe coarse and ragged natures of the few m * 
bitants with whom thej’ came in contact, only , 
them to construct for themselves an ideal world, inoaeJi 
after their own strange and untrained imaginations, 
which they found satisfaction and reality. _ 

Charlotte Bronte was thirteen years of age, it had beco 
ber constant habit, and one of her few pleMures, to we^ 
imaginary tales, idealizing her favourite historical h®ro^ 
and bodying forth in narrative form her own thoughts ® ^ 
feelings. • Nor was she alone in this enrions ' 

all the family took part in the composition of juve 
i stories and ma^zlne articles. It n as a strange train g 
for a chUd, boding little good for her future happm 
when thrown into the ordinary routine of life. 

An event which made a deep impresaon on tto stra g 
family drcle was the entering of the two cW®®? 8^”' . 
1824, at a school recently opened at Cowan’s Bndg^ ® 
Haworth, and intended for daughters of . 

vivid picture of this school, and one which _Miss Bro 
always maintained was not over-coloured, is P*®®®??®.;,-. 
Jane Eyre, for the Lowood of that story is Cowan’s Dnog» 
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Of all pupils the Brontes irere the least likely to fall in 
\rell vrith the requirements of their new mode of life. 
Ereiything was novel and repulsive to them ; their peculiar 
natures were repressed and stunted; their intellectual 
sympathies found no food. Charlotte and Emily- became 
pupils later in the same year, but it was soon found neces- 
sary to remove 'Maria. Her health had given way com- 
pletely, and she died a few days after her return to 
Haworth in the spring of 1820. But a few months later 
and Elizabeth followed her sister to the 'grave. The 
younger girls were removed in the autumn of 1825 ; and 
- Charlotte, as the eldest of the honsdold, took upon hersdf 
the duties that Maria had formerly discharged.' For six 
years she remained- at home leading the usual quiet, 
isolated life, and indulging to the fi^ her rare faculty 
of composition. She then spent one of her happiest years 
in a school at Boe Head, and some of the acquaintances 
made there became life-long friends. To this school she 
returned in 1835 in the capacily of teacher, and for a time 
her sisters were with her as pupils. After three years her 
health, alwap delicate, gave way alarmingly, and she had 
to be withdrawn to Haworth. Two short experiences as 
governess in a family having shown her how little such a life 
was suited to her, she tum^ her thoughts towards taking a 
school, a plan w’Uch would have had the special advantage 
of keeping together the three devoted sisters. Some money 
was advanced for this scheme by their aunt, and it was 
resolved that, as a preliminary step, Charlotte and Emily 
should study French upon the Continent. In 1842, 
accordingly, they found themselves in Brussels, and a new 
world, a new'expetience, was opened up to Miss Bronte’s 
vigorous and imaginative mind, a world to be afterwards 
reproduced in living characters. She studied hard, and 
before her return to England in January 1844 had acquired 
a very thorough knowledge of French. 

She came back to a home into which a fresh element of 
unhappiness had been introduced. Her brother Patrick, 
a youth of fine talents, had fallen into habits of dissipation, 
wMdi rapidly rendered him a hopeless drunkard. For 
some years the sisters had the misery of seeing daily before 
them the spectacle of a wasted lif^ of powers throwm 
away, and of opportunities despised. The details of his 
unfortunate story may well rest in obscurity. He lingered 
on till September 1848. 

Meanwhile, amid their distress, the sisters, who found 
refuge in their habits of composition, had made thdr first 
literary venture. During their separation, while Charlotte 
was in Brussels, and Anneln a situation as governess, the^' 
had been quietly pursuing their fainurite occupation ; and 
in 1845 they made the discovery of each other’s poetied 
efforts.— After soine correspondence with publishers they 
resolved to print a small volume of poems, assuming the j 
noms de plume of Cnrrer, Ellis, and Acton BelL The 
book appeared in the spring of 1846, was barely noticed 
by the reviews, and attracted no public attention. The 
authors, however, were encouraged to make a further 
trial, and each began to prepare a prose tale. Charlotte’s 
was The Professor ; Emily’s, Wutkering Heights; Anne’s, 
Agnes Grey. The Professor was refused on aU han^; 
the other two were accepted, but their publication was 
delayed for some time. Nothing daunted by her want of 
success, Charlotte devoted hersdf heart and soul to a new 
tale, Jane Eyre, which she completed in August ,1847. 
The MS. was accepted-by Messrs Smith and Elder ; the book 
appeared with the name of Currer Bell on the title pa^ in 
October 1847, and at once achieved a decided succck. 

Few works of an unknown author have been received 
with such sudden and general acclamation. The utter and 
even paradoxical disregard for the conventional which the 
book displayed, the masculine vigour and glowing energy 
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with which the main characters were drawn, and its intense 
realism, at once seized and secured the popular favour, and 
showed the literary world that a new and powerful com- 
petitor for its honours was in the field. Its success was 
not so much the result of the favourable verdicts of trained 
judges, for these came but slowly, as of its own intrinsic 
force. The delineation of the har^ and rugged but powerful 
northern character was the revelation of a new world, and 
the intensest interest was excited as to the true name and 
abode of the unknown author. Numerous were the con- 
jectures as to Currer BeU, but the secret was well kept. 
Even the publishers were -unaware of the tnith, till the 
disclosure had to be made to them in consequence of the 
publication of WntJuring Heights and Agties Grey, and of 
the announcement of The Tenant of Wtldfell Hall. The 
public, however, remained in the dark till after the appear- 
ance of the second work by the unknown, when a shrewd 
Yorkshireman, who knew Haworth, divined the secret and 
published his discovery. 

Shirley, this second work, fuUy sustained the author’s 
high reputation. Yet it was written under melancholy 
circumstances. The death of Patri<^ Bronte, in September 
1848, was followed by the fifths of Emily and Anne in 
quick succession. Emily died'on the 19th December 1848 ; 
Anne on the 28th May 1849. Shirley was published in 
October 1849. The disclosure of Miss Bronte’s name as 
the writer at once introduced her to the great literary 
society of London. She met all the most prominent men 
of letters of the time ; yet, though she was in the world, 
she was not of it. Her previous life and her peculiarly 
sensitive and retiring disposition made notorietj* and atten- 
tion painful to her, and she gladly escaped to the quiet of 
Haworth parsonage. Slowly, and with long interruptions 
from foiling health, her last work proceeded to completion. 
Tillette was published in 1853, and was hailed with 
universal delight It is in some respects the most pleasing 
of her works, while it at the same time exhibits some of 
her gravest faults. The description of the life at the foreign 
pension, and the whole delineation of the principal charac- 
ters, are reflexes of her own experience, and impress one 
! with their vivid reality and truth. The ploty however, is 
unskilfully constructed, nud the interest seems to shift 
from one set of characters to another in the progress of 
the story. 

In June 1854 Miss Bronte was married to her father's 
curate, the Bev. Mr Nicholb, and for a brief period she 
tasted the strange new happiness of domestic life. But 
the seeds of decay were in her constitution; the same 
mabdy that had carried off her sisters, worked its way 
with fatal facility in her enfeebled frame. She died on the 
31st March 1855. After her death 27ie Professor, her first 
luckless tale, was pnblbhed from her MSS. 

A comparbon has sometimes been made between Miss 
Bronte and Miss Austen. The points cf contrast are cer- 
tainly more apparent than the points of similarity ; and it 
b a fact not without significance that Mbs Bronte could 
never thoroughly appreciate the merits of her great pre- 
decessor. Both were consummate masters of literary expres- 
sion, and both finished their work with the utmost care and 
preebion. Miss Austen b distinctly superior in skilfnl 
evolution of plot and in the nice adjustment of character 
and incident. But her figures are tame and lifeless when 
compared with those of 31iss Bronte, and what she chiefly 
lacked, the fierce glow and fire of imagination, and the 
perception of depths in human nature only revealed through 
suffering experience, the other possessed to an almost un- 
rivalled extent. Miss Bronte’s experience was, indeed, 
narrow, but it was of a rare hand, such as was peculiarly 
adapted to her strong and yet sensitive spirit _ She bad 
loo what Goethe calb the true secret of poetic genius. 
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penetration to the individual and red j what she had her- 
kf known and Idt, the deep impressions made on her mind 
by wild scenery, and by m^d yet genuine human natures, 
that she mirrored forth with living truth and fiery vehe- 
mence. Doubtless her strength aC times approaches too 
near to coarseness, the situations become almost melo- 
dramatic, and the result may be charged with seiisationdim, 
but the pervading sense of intense reality is more than 
sufficient to carry off these defects. 

Of her three great works Jane Eyre will always be the 
one which occurs most readily in connection with her name j 
it has dl the vigour and individuality of a first-bom work 
of genius. Shirley, one of the sweetest love-stories in the 
range of English fiction, abounds in rich humour, but wnhts 
the perfection of artistic unity. Villdte contains, perhaps, 
more of the author’s personality than either of the others. 
The character of the heroine is in tmth that of Miss Emnte 
herself, and the analysis of it is at times morbidly acute. 
The Professor has never gained much popularity, though 
the main conception is one of great beauty and is skilfully 
handled. 

Of Emily BsovEE’sworks it is somewhat difficult to speak. 
Hers was a strange nature, not easily understood ; and it 
had but little time to develop. Some of her poems are 
dngularly powerful, and show uncommon abilities. Wvther- 
tng Heights is a literary curiosity. Unmistakably the work 
of a strong mind, into which the wild scenery of the north 
had sunk deeply, it shows absolutely no comprehension of 
human character. We are transplanted to a dreamland, 
enveloped in a lurid thunderous atmosphere, through whidi 
stalk fantastic giant beings, gloomy and devilish in thdr 
utter wickedness. It is the prodnction of a powerful 
imagination, but of an imagination unrestrained by any 
experience of the real, and regulated by no considerutioim 
of artistic beauty and proportion. 

Bbo^tte’s was a mind of weaker calibre. Aancs 
Grey is a gentle, gracefully written tale, founded on the 
writer’s own experiences of a governess’s life j but it mani- 
fested little power or promisa The Tenant of Wildfdl'UaU 
has much greater force and vigour j but the main concep- 
tion is an unpleasant one over which the writer had brooded 
until she had been seized with a morbid craving to give it 
shape and substanca It is a painful story, inartistically told. 

Cbarlotie Bronte’s friend, Jits Gaskell, has narrated her life, na 
only a woman of kindred genius could. Of fimUy and Anni. 
mcomparahly the best notici is that pro&ccd by cSkS wi 
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at are fnsibiliiy and hardness, also readiness to acquire a 
fine patina on exposure, though it appears this may ho 
acquired by bronzes differing widely in composition. A 
common statue bronze is formed of copper 80, tin 20. Bell- 
metal, for large bells, is generally made with about 3 parts 
copper to' I part tin ; for house bells, 4 copper to 1 tin. 
The bronze of bells (as of various other objects) sometimes 
contains a little zinc, lead, &c., in addition to the primaiy 
in^dients. The Chinese iam tarns or yongs, arc made of 
bronze forged by the hammer-; they contain about 20 per 
cent, tin, the rest copper only. The secret of their manu- 
facture seems to have been revealed by MM. Jiilien and 
Champion, who find that u bronze of tUs natur^ though 
at the common temperature brittle as glass, may, at a dull 
red heat, be forged and beaten out as easily as soft tin. 
The speculum metal employed in telescopes is of 2 copper 
to 1 tin; and on the other hand, with larger proportions of 
copper, we have an alloy suitable for machinery bearings, 
and also for medals, 8 copper to 1 tin ; another for brass 
ordnance or bronze cannon, d copper to 1 tin ; another for 
mathematical instruments, 12 copper tol tin, A’c. The 
hardness and resistance to oxidation of bronze fit it admir- 
ably for coins, and manj* ancient bronze coins have come 
to us but little deteriorated, though buried forages in damp 
soil, or immersed in water. The composition of -the present 
bronze British coinage is (in 100 parts) 03 copper, 4 tin, 

1 zinc. 

A few years ago somo very bcautifnl Cliinese and Japanese 
bronzes were exhibited in Paris, remarkable diiefiy for the 
dead black colour of their patina. From analyses by M 
Morin it appeared that they contained a large prqpotrioa 
of lead, the average composition being copper 80 part^ l^d 
10, tin 4, rinc 2, and the remaining four parts consisting 
of iron, nidcel, arsenic, silver, and gold. According to H. 
Chmtoflc, lead is not essential for production of a fine black 
patina ; and it renders the alloy brittle. Bronze can be 
covered with a black, red, brown, or green patina, as desired, 
by suitable oxidation or sulphurization. 

Some important researches on bronze for field-guns have 
lately been made by Colonel Uchatius of Vienna; and the 
steel bronze he produces is said to be quite equal to steel in 
hardness, homogencousness, resistance, and other qualities; 
while it is less affected by atmospheric agency, and less 
costly. He casts the bronze (which contains 8 per cent 
tin, the rest copper) in n mt-itoh ingot mould, with a core 
of wrou^t-copper 50 mm. in diameter. Then after boring 
out the hollow ingot to a diameter of 80 mm. he forces 
through it a series of six conical pistons of hardened rteel, 
slightly larger in diameter than the boie. The interior is 
then excessively hard and ready for rifling, The hardness, 
elasticity, and solidity diminish from within outwards 
These new bronze guns hove been found to bear several 
hundred discharges successively without the slightest ap- 
parent deformation or other injury. 

It is only of late years that the changes produced m 
bronze by addition of phosphorus have been scieuiifically 
investigated ; and from experiments by Messrs Montefioi^ 
Efinzel, Eirkaldy, and others, phosj^or bronze is proved to 
have^ great superiority to ordinary bronze in tenaci^, 
elastic!^, and tensile strength (being to it much what-steei 
is to wrought iron). The 'presence of inrides in- ordinary, 
bronze accounts for its possessing these qualities in • 
degree, and phosphorus increases them by reduction of tne 
metaL Phosphor bronze is further greatty improved m 
tensile strengUi by being drawn into wire or rolled into 
sheets ; and it resists the action of sea-water much better 
than copper. Such a substance cannot fail to find many 
^p^ant applications, military, industrial, and domesba 
In virtue of its reducing properties, we' may odd, phosphor 
bronze can be platinized better than any oflier metaL 
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The alloy tno^ as aluminium hnnae is one endowed 
with great strength, malleability, and dnctiliiy. Tt is' 
formed of 10 parts alnmininm and 90 of copper. 

In the' melting of ordinary bronze, reverberatory fnr- 
naces have long been used, as rapid fusion is desirable in 
order to prevent loss of tin, zinc, or lead by oxidation. 
Sellfounders often use dome-topped furnaces, as their alloy- 
does not reqnife so intense a' heat for fusion ; but there is 
some waste of material with these. The copper is mblted 
firs^ and covered with small charcoal or coke ; and the tin 
is rapidly thrust down to the bottom of the mdted mass. 
After stirring, the alloy is poured into the moblds, in which 
the cooling should be as rapid as possibla Sometimes 
prssure is applied during cooling, in order to make the 
cast free froih 'pores. 

In the old method of bronze-casting, known as the eire 
f}enZire,'wax is first used for the thickness of the statue 
{between core and mpnld, which are of baked clay), and is 
melted and run off before the metal is poured in, — ^the core 
and mould being held apart by stays of iroir wire. In the 
present day large works are never cast in one piece, but in 
several, which are afterwards united by heating and appli- 
cation of fused metaL A model is made in plaster, and a 
piece mould of Caen sand, about or 2 inches thick^ 
made round it, the si^esof the pieces being determined by 
the shape and character of the portions they occupy. 
These pieces are backed with plaster of Paris to about a 
foot in thickness, with indentations cut in their horizontal 
thickness, into which the sncseeding portion of the mould 
fits. The mould is then taken to pieces, dried, and rebuilt 
in the casting-pit. It is then filled with core-composition 
in a liquid state, and when this fs sufficiently hardened, 
again taken to pieces. -The core thus obtained is 
thoroughly drieii, and reduced in size by scraping away as 
much of the material as would represent the thickness of 
the metal to be cask This done, the mould is again built 
up -over the core, and the pit filled, «kc., as in the other 
process. The statue is completed after its removal from 
the mould by cutting off the jets, removing roughnesses 
where they occur, and giving greater sharpness to the 
details when necessary. 

Statues and various ornamental objects may also be 
manufactured by the process of electr^eposition from a 
metallic solution; and some excelleat results have been 
■obtained in this way by Oudry, Christofle, Elkington, and 
uthers. 'While the method offers some advantag;es in 
regard to cheapness, lightness, «kc.', of the products, the 
bronzes thus produced are not so hairi and durable as those 
got by csisting; and are thus less suited for exposure. 

Bronzing is the process ly which a bronze-like surface 
is produced on objects made of metal, plaster, wood, or 
other matcriaL It may be done variously. The green 
bronze colour is sometimes produced on metal with vinegar 
ulone, or dilute nitric acid, or sal-ammoniac. To give an 
antique appearance to newly made articles of bronze or 
brass, it is recommended- to dissolve three-quarters of an 
■ounce of sal-ammoniac and a drachm and a of bin- 
oxalate of potash (salt of sorrel) in a quart of vinegar, 
moisten a soft rag or brush with the solution, and rub 
over the clean bright metal till its surface becomes quite 
dry through the frictioiL This process should be repeated 
several times, and the object should be kept a little warm. 
With a solution of chloride of platinum (which is, however, 
an expensive liquid) almost any colour can be imparted to 
■copper, brass, iron, or new bronze, according to the degree 
of dilation and 'number of applications. The following 
solution is suitable for bronzing coins' and medals : — ^Two 
parts of verdigris and one part of sal-ammoniac are 
•^ssolved in vinerar, the solution is boiled, skimmed, and 
diluted with water till it has ortly a weak metallic taste. 
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and on farther dilation lets fall no preripitate. This solu- 
tion is made to boil briskly and poured on the objects. These 
are well washed with' clean water and then lacquered. 

Objects of cast-iron may be ntade to assume a fine bronze 
appearance by being coated with a very thin layer of vege- 
table oil, and then' placed in a drying oven, the tempera- 
ture being such that oxidation of the iron and decomposi- 
tion of the oil take place simrrltaneorrsly. Another mode 
of brorizing iron (lately recommended by Weiskopf) is witii 
a solution of one part ^Ivate of silver in twenty parts of 
oil of lavender. The object is lightly coated with this, 
and warmed rapidly up to 302° C. For bronzing tin or 
' white metal a'solntion may be used consisting of 1 oz. sal- 
ammoniac, V oz. alum, and I- oz. arsenic^ dissolved in 1 
pint of strong vinegar. 

A good method of bronzing wood, porcelain, stoneware, 
comp'osition picture and looking-glass frames, &c., is first to 
coat the artide with a thin solution of crater glass, using 
a soft brush. Bronze powder is then dusted on, and any 
excess not adherent is knocked off by a few gentle taps. 
The article is next heated to dry the silicate, and the 
bronze becomes firmly attached. Bronze powders are pre- 
pared of many different shades. In Messrs Brandeis’s 
process the alloy used (generally copper-zinc) is laminated 
into very fine leaves, wMch are then ground. The powder 
is wash^ out and dried, and by revolving in a box, which 
contains some mineral varnish, the particles receive a 
coating of the varnish. Bronze powders are also prepared 
&om leaf ‘gold ground with honey on a stone, mosaic 
gold ground with bone ashes, compounds of tungsten and 
soda, and in other ways. 

As regards cleansing of bronze statues that have become 
coated with dirt in large towns, it has been found that a 
dfinte solution of caustic alkalies removes the overlying 
dirt and allows the green patina to become visibla TVhere 
the metal was not originally oxidized, the alkali simply 
cleanses it and does not promote any formation of green 
rusk An occasional rubbing with oil (all excess being 
carefully removed) is also found to preserve a fine bronze 
surface. The shinin g brown colour of gun barrels or other 
arms, is sometimes imparted, by first producing a very thin 
uniform film of oxide or rust on the iron, c.y., with vapour 
of muriatic acid, and giving a gloss to the surface by rub- 
bing wax over it, or coating it with a shellac varnish. 
But the most common material for browning is the butter 
or chloride of antimony, sometimes called bronzing-tnlt. It 
is mixed with olive oil and rubbed on the iron, which is 
slightly heated. A little aquafortis is then rubbed on to 
quicken the operation ; the barrel is then cleaned, washed 
with water, dried and polished, either with a steel burnisher, 
or by rnbldng with white wax^ or is varnuhed with a very 
weak solution of shellac and spirit of wine. (See lire’s 
Didionarg of Arts, See.) 

Gred: and Soman Bronze. 

The bronze (Greek, xbAkos; Latin, <cs) of claesical anti- 
quifg consisted chiefly of copper, with an alloy of one or 
more of the following metals, zinc, tin, lead, and silver, 
the quantity and the character of the alloy changing as 
times changed, or as was required for different purposes. 
Among existing bronze remains the copper is found to vary 
from 67 to 95 per cenk At present the only valuable 
results which we possess are derived from the analysis of 
coins (Von Libra, Die Bronzen iind Kup/erlegirungen dtr 
alien vnd aUesten Tollxr, Erlan^n,. 1869), from which it 
appears that for their bronze coins the Greeks adhered to 
an alloy of copper and tin till 400 B.C., after which time 
th^ used also lead with increasing frequency. Silver is 
rare in their bronze coins. The Romans also used lead as 
I an alloy in their bronze coins, but gradually redneed the 
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cornea pure copper cuuia,- — y — 

mixture of lead. So far tlie words f 

translated as bronze. OripnaUy, no doubt, >^s 
the name for pure copper. It is so employea by Hoidot, 
wbo ca«a it (ted), (glittering), ^ann'os (shm- 

ing), terms which apply only to copper. But instead of 
ite following from this that the.process of aHoying copper 
with other metals was not practised then, or was nnknown 
to the poet, the contrary would seem to be the case from 
the passage (/had, xniL 474) where he describes Hephiestus 
as throwing into his furnac^ copper, tin, silver, and gold, 
to make the shield of Achilles, so that it is not always 
possible to know whether when he uses the word 
he means copper pure or alleged. Still mote difficult w it 
to iwflkfl this distinction when we read of the mjrthical 
Dactyls of Ida in Crete or the Telchines or Qyclopes being 
acquainted with the smelting of xoXkos. It is not, however, 
likely that later Creek writers, who knew bronze in ite 
tme sense, and called it xoXkos, would have employed this 
word without qualification to objects which the}’ Imd seen 
unle^ they had meant it to be taken as 'bronze. When 
Pausanias (hi. 17, G) speaks of a statue, one of the oldest 
figures he had seen of this material, made of separate pieces 
fastened together with nails, we understand him to mean 
litera^ bronze, the mote readily rince there erist very 
early ^res and utensils of bronze so made.- The earliest 
employment of bronze for artistic purposes was to hammer 
it out in thin plates and fasten t^m together with nails. 
This process was called tphyrdalon. The next stage was 
casting, in connection with whirii the earliest Greek artmts 
of fame are Theodonisand Bhcecos of Samos (Brnsanios, 
viu, 14, 8 , and x dS, d). It has been supposed that their 
merit-consisted in introducing the process of castingstatues 
hollow, that », with an inner cote of some material which 
could afterwards be removed and leave the figure light, 
less costly, and no less durable There ate remains of 
Asbyrian bronze, probably older than the time of Theodoras 
and Bhmeus, cast uith an inner core of iron / and there is 
also in the British Hnseum an early Btruscan statuette 
from Sessa on the Volturno, with a core of this metal, 
which from its being spUt down the side, owing to the 
expansion of the iron, shows how nnserviceable the iron 
was for this purpose. Obviously the power of castiug in 
bronze, whether solid or hollow, was a very great gain to 
sralptors, whose modris worked in the clay with the aipidity 
of thw inspiration could thus be accurately and at once 
reproduced. The difficulty and expense of the procek 
must have been against it as compared , with marble : yet 
Jt was frequently einployed, and in the case of coloMal 
statues It had no nval Of these the Cdossus of Bhodes 
f •* spn-god Hellos, said to have been 70 

example of the utmost that art could 
^ thrown down by an earthquake 

bl T v5m Astatueof Zeusat Wntum 
by Ljjnppus was 40 cuWte high, and tbougb it could he 

S’stonS bvm^^]' f tt^ekand, yet itr^ed the foroe 
3rS. i ® of the greatest 

strws. The oldest seat of btonze-foundme at least to 
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There were three kinds of it— one white, having almost the 
appearance of silver, in v/hich silver predominated; anotlier 
y^ow, because of the great quantity of gold in it; and a 
' third in which all three metals .were equally represented. 
Bat the Corinthian bronze was used rather for drinking 
cups and utensils than for statues. The process of casting 
statues a.s given by Pliny was to bri^ the mass of copper 
to a liquid state, and then to throw into it a tiiizd part of 
old bronze and 12 ^ per cent, of plvmhvm atyaiiarium, 
t.e., tin and lead in equal parts. - ' 

Of the vast number of bronze statues by ancient scnlptom 
notbing beyond a few f ipgments remain ; but if the colosm] 
bronze head of Venus in the British Museum be te^eu as a 
typical example, it wiB ^ow vrith what fineness and thin- 
ness those fibres were cast; or, again, as an instance of the 
qmdity of Greek bronze we may take the bronzes of Siiis, 
^0 in the British Museum, on which a veiy thin plate of 
bronze will be seen in some parts of the fignres beaten oot 
nearly half an inch till it reaches the thinness of note-paper. 
Works in rdief (ropev/ta), whether beaten out or cMsed, 
like those just mentioned, or cast, are comparatively rare, 
though this branch of art was lai^ly practised even by the 
greatest sculptors^ On the other band, it does not appear to 
have been carried out by them to the extent in which it is. 
found in Germany and Italy after the beginning of the 
lltb century, — for instance, in the reliefs on ■cathedral’'' 
gates. The temple of Athene Chalkioikos in Sparta, with 
its walls covered with hronze rdiefs, stands out as an 
exception. By the time of the Byzantine empire, when fiie 
power of modelling had declined, and a taste for glittering 
appearance took its place, the process of ornamenting 
bronze with reliefs was superseded by inlaying it with 
silver and other materials. As to the colonr of the ancient 
bronzes litQe can now be said, because from lying so long 
in the earth they have become coveted with what is 
technically called a patina, whidi is generally some shade 
of green, though sometimes also, nearly blue, and at other 
times drab. This bine colour is very brilliant in bronzes 
from Herculaneum and FompeiL A difference of soil very 
probably makes a different patina, bnt sometbing may ahio 
be due to varieties in the alloy. Tahaps the finest 
eimmples of patina ate to bo foui^i among the bronze 
inirrors, in which there seems to have been generally a coa- 
si^rable quantity of silver for the sake of obtaining a 
highly reflecting surface. It does hot appear that the pio- 
of gilding hronze was carried to any extent in riasrical 
|-tinies, wdesB, perhaps, in the produmon of finger-rings, of 
' which a considerable nomber remjpin. But if larger 
VForis in bronze fail, there is an abun^nce of statnettes, 
candelabra, mirrors, eittce, ond vessels ra^ll kinds — ^Greek, 
Boman, and EtruB;an. One fact to be raticed is that the 
great number of bronze mirrors which ma 
Etrnsean. A few may be Boman from the , 
rions which they bear, and a few also come 
But the general rule of their being Etruscan i. 
toe reputation which the EtruScans enjoyed for 
Bon of TTorks in bronze, not of high art, but of 
k® P"^ indnsfnal art. They were celebrated 
mod^ng in clay ; and that, as Pliny states, was tl 
Of art which immediately preceded casting in btoi 
went hand in hand with it 

The art of bronze casting, which had sunk with t 
^yzantine empire, was again revived with great rigoar 4 
wermany in the 11 to century, from which period are toi 
bronze ^te of the cathedral at Hildesheim (1016) and the 
^ton decorated with reKefs on the model. of the column 
M^an w Borne (1032). In the 12tb century the art 

taken up 

wor^ oT ^P’^er Italy. But though many interesting 
worla of this kind exist also .from the ISth ond 14th 
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centaries, it was not tOl the IStli that the art obtained its 
complete mastetj under the Florentine artists. In the 
following centniy, again, it is', found carried with estra- 
ordinary skill in Germany at Ixnrembeig, Augsburg, 
Munich, and Coburg. Since then, however, the higher 
order of sculpture in bronze may be said to Imve reverted 
to nearly its ancient limits, tW is, the production of 
statues and groups in the round. (See Dr C. Bischoff, 
Dat Kupfer’ in der vorehristUchm Ztit, Berlin, 186S ; 
and L. B. v. Fellenbeig, Analyses von antikm Sronsen, 
1865.) 

BBOOCH, or Bboach, (from the French hroelu), an 
awl or- bodkin. A spit is sometimes called a hroatJi, and 
hence the phrase “to broach a barreL” The term is now 
used to denote a clasp or fiustener for the dress provided 
with a pin, having a hinge or spring at one end, and a 
catch and loop at the other. Brookes were nniversally 
used among the more civilized nations of antiquity. They 
were made of many materials, and in innumerable varieties 
of ornamental design, the forms varying according to the 
period of their mannfactnrei, or the taste and culture of the 
people using them. They are nnknowm in the Swiss Lake 
settlements of the Bronze Age, though pins and bracelets 
are abundant Brooches of the Bronze Age are extremely 
rare in Britain, although they occur in considerable 
numbers and of elegant forms in North. Germany and 
Scandinavia. The simplest is similar to that which has 
been reproduced in modem times as the “ patent safety- 
pin,’’ but having the ends prolonged into flat spirals and 
the dasp flattened and engraved with ornamental designs. 
Another characteristic form was produced by windings 
long wire into a flat double-spiral, of which one end formed 
the pin and the other the catch. A third form consisted 
of two round ornamented plates connected by a bow-shaped 
centre piece. In the early Iron Age the brooches of 
Central Europe exhibit an immense variety of forms, which 
are for, the most part bow-shaped or j^rp-shaped, with 
spring-pins, akin to the ty^ found in the Etruscan 
cemeteries of Certosa and villanova recently explored.' 
The Frankish group exhibits three well-defined types, 
viz., an imitation of animal forms, a simple disc, 
and a craciform typ^ of which there are innumerable 
varieties of form. The hlerovin^n brooches were made 
in gold, silver, or bronze, adorned with precious stones, 
filagree-work, or enamel; but whatever the richness 
of the brooch, the pin was always of. iron. The Scandi- 
navian or Northern group edibits a similar cmciform 
variety more massive in form 'and richly chased, -the ter- 
minating knobs fashioned into the simiUtude of animals’ 
heads. This form occurs also in Anglo-Saxon graves in < 
England. The Anglo-Saxon brooches were exquisite works 
of art, ingeniously and tastefully constructed. In Kent 
the circular form predominates, ^ey are often .of gold, 
with a central boss exquisitely decorated, the flat part of 
the brooch being a mosaic of turquoises, garnets on gold- 
foil, mother of pearl, Ac., arranged in geometric patterns, 
and the gold work enriched with filagree or decorated with 
dragonesque engravings. Sometimes the brooch was craci- 
form and ornamented with chased work and settings of 
paste or precious stones. The Scandinavian brooches of 
the Yiking time were oval and bowl-shaped, formed of an 
under shell of impure bronl. gut on the convex side, and 
covered by an upper shell of open chased-work ornamented 
with bosses, or open crown-like ornaments, or animals’ 
heads. The geographical distribution of these peculiar 
brooches indicates the extent of the conquests of the 
Northmen. They occur in northern Scotland, England, 
Ireland, Iceland, Normandy, and Livonui. The Celtic 
group is characterized by the penannular form of the 
ring of the brooch and the greater length of the pin. 


They are usually of bronze or silver, chased or engraved 
with intricate designs of interlaced or dragonesque work in 
the style of the illuminated Cdtic manuscripts of the 7th, 
8th, and 9th centuries. The Hunterston brooch, which 
was found at Hawking Craig 'in Ayrshire, is a well- 
known example of this style. Silver brooches of immense 
size, some having pins 15 inches in length, and the penan- 
nnlar ring of the brooch terminating in large knobs 
resembling thistle heads, are occasionally found in ITking 
hoards of this period, consisting of bullion, brooches, and 
Cufic and AngloEaxon coins buried on Scottish soil In 
medireval times the form of the brooch was usually a simple, 
fiat circular disc, with (q>en centre, the pin being equal in 
length to the diameter of the brooch. They were often in- 
scribed with religions and talismanic/om«Ae. The Highland 
brooches were commonly of this form, but the disc was 
broader, and the central opening smaller in proportion to 
the size of the brooch. They were ornamented in the style 
so common on Highland powder-horns, with engraved 
patterns of interlacing work and foilage, arranged in 
geometrical spaces, and sometimes mingled with figures of 
animals. 

BBOOEJS, Fbaxces, a clever novelist and dramatic 
writer, whose maiden name was Moore, was born in the 
earlier part of the 18th century. Of her novels, some of 
whidi enjoyed considerable popularity in their day, the 
most important were 27{e Huiory of Lady Julia Mande- 
vUle, Emily Montague, and TIu Exeurtion. Her dramatic 
pieces and translations from the Frendr are now wholly 
forgotten. She died in .Tannary 1789, two days after her 
husband. 

BBOOKE, Hekbt, novelist and poet, was born at 
Bantavan, county Cavan, in 1708. His father was rector 
of Killinkete; his mother was a daughter of the bishop of 
Elphin. At an early age he enter^ Dublin Unhersity, 
where he was noticed ly Snift, who jiredicted great things 
of him. About 1724 & proceeded to London, where he 
managed to gain the affection and esteem of Fopa He 
studi^ law in the Temple, and in 1728 married his ward 
and cousin, Catherine Meares, a girl of fifteen. His first 
literary venture appears to have been the poem Universal 
Beauty (1730), in Xrhicb there is exceedingly little that cm 
be admired or even tolerated. A much more successful 
venture wOs the drama Gustavut rasa. The prohibition 
of this play induced the author to publish it, and the sale 
of the printed copies was enormous. Brooke is said to 
Mve cleared 1000 guineas by it. In 1740 his health gave 
way ; he retired to Bantavan, and never returned to his life 
in London. In 1745 he ^vas made barrack-master at 
Mullingar, and his well-meant pamphlet. Secret History 
and Memoirs of the BarraJis of Ireland, excited much ill- 
feeling against him. He spent the remaining years of his 
life in literary work. His dramas were numerous, and 
some of them kept the stage for a considerable len^h of 
time. The work by which he is best known, T/te Foci o/ 
Quality, began to appear in 1768. It is the product of 
the matured experience of the author, and though deficient 
in many of the qualities that go to form the excellence of 
a work of fiction, it is forcibly and clearly written, and 
contains ranch sound and advanced thinking on social 
problems. Brooke died in 1783. An edition of the Fool 
of Quality was published in 1859 by the Bcv. Charles 
Kingsley, in whose extravagantly eulogistic preface will be 
found all the information we have irith regard to the 
author's life and character. 

BBOOKE, Sin J.\3i£S, Bajah of Sarawak, in the islaua 
of Borneo, and Governor of Labunn, was born at Ccombe 
Grove near Bath, April 29, 1803. It is sometimes errane- 
onsly stated that he was bom in Bengal, a mistake arising 
from the fact that his father a member of the Civil Service 
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mother was a woman of superior understanding, and to her 
care he owed his careful early training. He reresved the 
ordinatr school education, entered the sernce of the IJst 
India Company, and was sent out to India about 182o. 
On the outbreak of the Burmese war, he tras despatched 
with his re^ment to the valley of the Brahmaputra; and, 
bein" dangerously wounded in an engagement near Rung- 
pore° was compelled to return home (1826). After his 
mi the Continent before coins to 



Chimi y and during his passage among- the iriands ... — 
Indian Archipelago, so rich in natural beauty, magnificence, 
and fertility, but occupied by a population of sai-age tribes, 
continually at wur with eatdi other, and carrying on a 
qrstem of piracy on a vast scale and with relentless ferocity, 
he conceived the great design of rescuing them from 
barbarism and bringing them within the pale of civiliza- 
tion. His purpose was confirmed 1y observations made 
during a second visit to China, and on his return to En^and 
he applied himself in earnest to making the necessary pre- 
parationa Having succeeded on the death of his father to 
a large property, he bought and equipped a yacht, the 
*‘RoyalisV’ of 140 tons burden, and for three years tested 
its capacities and trained his crew of twenty men, chiefly in 
the Mediterranean. At length, on October 27, 1838, he 
sailed from the Thames on his great adventure. On reach- 
ing Borneo, after various delays, he found the Rajah Muda 
Hassim, uncle of the reigning sultan, engaged in war in 
the province of Sarawak with several of the Dyak tribes, 
who had revolted against the sultan. He offered liis aid 
to the nyah ; and with his crew, and some Javanese who 
had joined them, he took part in a battle with the insur- 
gents, and they were defeated. For his services the title 
of Rajah of Sarawak was conferred on him by Muda 
Hassim, the former rajah being deprived in his favour. It 
was, however, some time before the sultan could be induced 
to confirm his title (September 1841). During the next 
five years Raj^ Brooke was engaged in establishing his 
power, in making just reforms in administration, preparing 
a code of laws, and introducing just and humane modes 
of dealing with the degraded subjects of his rule. But this 
not alL He looked forward to the development 
of commerce as the most effective means of putting an 
end to the worst evils that afflicted the archipelago ; and 
in order to make this possible, the way must first be 
cleared by the suppression, or a considerable diminution, 
of the prevaihng piracy, which was not- only a curse to the 
rarege tnbes enga^in it,but a standingdanger to European 
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and Rajah Brooke was appointed Governor and commaiider- 
inkihief. He was also named 'consul-general in Borneo. 
These appointments had been made before his arrirel in 
Fnglnitd. He unirersify of Oxford conferred on him the 
honorary degree of D.C.L., and in 1848 he was created 
K.C.R He soon after returned to Sarairak, and was carried 
thither by a British man-of-war. In the summer of 1849 
he led au expedition against the Seribas and Sakiiran Djuks, 
who still persisted in toeir piratical practices and refused to 
submit to British authority. Their 'defeat and wholesale 
slaughter wasa matter of course. At thetime of this engage- 
ment Sir James Brooke was lying iU with dysentery. He 
visited twicedhe capital of the qultan of Sala, and concluded 
a treaty with him, which had for one of its objects the 
expulsion of the sea-gypsies and other tribes from his 
dominions. In 1851 grave charges with -respect to 'the 
operations in Borneo were brought against Sir James Brooke 
in the House of Commons by Joseph Hnme and other 
members, especially as to the “ head-money ” ihceived. To 
meet these accusations, and to vindicate his proceedings, he 
came to England. The evidence addneed was so'conflicting 
that the matter was at length referred to a Royal Commis- 
sion, to sit at Singapore. As the result of its investigation 
the charges were declared to be not proven.” -Sir James, 
however, was soon after deprived of the governorship of 
Labuan, and the head-money was abolished. In 1867 his 
house in Sarawak was attacked and burnt by Chinrae 
pirates, and he bad to fly from the capital, Endiing. TVith 
a small force he attacked the Chinese, recovered the town, 
made a great slaughter of them, and drove.uway the rest. 
In tile following year he came to England, and remained 
there for three years. During this time he was smitten with 
paralysis, a public subscription was raised, and an estate 
in Devonshire was bought and presented to him. _ He made 
two more visits to Sarawak, and on each occasion had a 
rebdlion to suppress. He spent his lost days on his'cstate 
at Burrator in Devonshire, and died there, J^une 11, 1868. 
Notwithstanding differences of opinion with regard to some 
of Sir James Brooke’s proceedings, it is not to he denied 
that he was a man of the highest personal character. In 
his public conduct be was undoubtedly actuated by a noUe 
ambition, and he displayed rare courage both in his conflicto 
in the East and under the chafes advanced against him in 
England. His Private Letten (1838 to 1853) were pub- 
lished in 1863. Portions of his Journal have also been 
edited by Captains Mnndy and Eeppd. 

BBOOKES, JosH-UA, English anatomist, was horn in 
1761._- At uTcry early age he devoted himself to medical 
science, and attended the lectures of the most eminent sur- 
geons in London and Fhris. After he had completed hfc 
studies, he began to teadi anatomy and physiology, and 
continued to do so during forty years of his life, tiMuiug 
no fewer than 5000 students, many of whom ■ afterwaid® 
became famous in different parts of the world. -His 
museum, which contained specimens not only of human 
and comparative anatomy, but also of natural history in 
all its brandies, was arranged on a system combined from 
the various methods of Cuvier, Blumen'bach, Linuffius, 
and other naturalists, and cost its proprietor about 
£30,000. Many of bis treatises are printed in the S’rna- 
sactiom of the various sdentific societies of which he was 
a member. He died suddenly at London, January ‘10i 
1833. 

BROOKIiTN, a city of the United Stales of North 
America, capital of King’s County, New York, is situntw 
im the western end of Long Island, immediately oppoatc 
roe dty of New York, from which it- is separated ly 
x«st River, an arm of the sea, abont three-quarters of a mile 
in breadth. Uk 40" 41' N.j long. 73" 59' 'W. The 01 ^ 
IS of very considerable extend measuiing in greatest lengt i 
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about mfles, and in greatest breadth about 5 miles; it 
is 22 miles in drcnif^ and covers a superficial area of 13,337 
acres, or dose upon 21 square miOes. From Hunter’s 



Plan of Braoldyii. 

Point toBa; fiidge it has a river frontage of nearijnine miles. 
The ground on which the dtj is built exhibits considerable 
inequalities of surface, and thus increases the pictniesqneness 
of its appearance, while the practical disadvantages of such 
a site have been overcome slalfiil engineering.^ The 
atxeets, with the exception of Fdtou Street, the principal 
thorou^fare, are generallj* strai^i) have a width of ^m 
fiO to 100 feet, and cross each other at zi^t angles. ^ Chief 
among the public bnOdings are the city-hall (an edifice of 
white marble dating from 1845-6), tbe county conrt- 
honse (erected in 1862}, tbe connty jail (1837), the peni 
tentiaij, tiie state arsenal, and the ci^ hospit^ ^ Besides 
the last-mentioned institntion the? benevolent establis^euts 
of Brooklyn inclnde tbe Long Island College Hospital, St 
nary's and St Peter's hospital, the female orphan asylum, 
the marine hospital, the Graham institution for the relief 
of aged women,and numerous other diarities. The churches 
HTunber between 200 and 300, many of them are heautifnl 
buildings, but none claim special notice except tbe new 
Boman Catholic Cathedral, which is only rivalled by 
the coiiespondhng building iu Hew York. Of fiteiaiy 
ond artistic institutions the most remarkable are the 
Mercantile Libiaty (dating from '1837), the Brooklyn 
Institnte (founded by Angnstns Graham), the Long Jslrad 
Historical Sociely, the Art Association, tiie Academy of 
Design, the Academy of Mnsic, and the Philharmonic 
Society. There are three theatres, and an opera house, 
whidi dates from 1862. The educational establishments 
comprise the Packer .Collegiate Institute (founded in 1853) 
for female education, the Polytechnic Institute for boys 
(started in 1854), tbe AdelpU Academy for both sexes 
(founded in 1863), the Boman Catholic College of St John, 
upwards of fifty public grammar and primaiy schools, and 
numerons private institutions. Though Brooklyn in some 
measure serves as a suburb of residence to New York, and 
many of its iodiabitants canyon their business in the laiger 
dty.'its own industrial and commercial activity is veiy great 
It has fioar-milli^ sugar-refineries, lager-beer breweries, 
distilleries, tobacco factories, and chemical works; and 
mannfactiiTcs stee^ brass, and copper wares, engines, 
machinety, and printing-presses. The grain trade is of 
enormous’ extent, the warehouses being capable of holding 
about 12.000,000 bushels; and sngar, cofiee, oO, hides, and 
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wool are also largely imported. Most of the river front- 
age is lined with basins, wharves, and docks, the most im- 
portant being the Atlantic dock (constructed about 1846} 
with an area of 40 acres, the Erie basin of 60 acres, the 
Brooklyn basin of 40 acres, tbe \ralIabout basin, and tbe 
United States navy yard. This last occupies a total area 
of 144 acres, and has extensive wharfage and a dry dock, 
built of granite, at a cost upwards of 82,113,000. The 
city is snppli^ with water by an elaborate ^tem of 
reservoirs, of wbich'the most distant is 19 miles away in 
the vimnity of Hempstead. Its principal pleasure ground 
is Pmspect Park, which embraces more than 600 acres, 
partly covered with forest tre&s. A lake of 50 acres is 
being excavated, and there is a large well 60 feet in 
diameter, which will furnish tbe necessary water to keep it 
fresh. 'Washington Park, on the site of ancient fortifica- 
tions^ is also a pleasant spoi^ and there are various other 
open grounds. tbronghont the city. At the west end is 
situated the well known Greenwood cemetery, winch con- 
tains about 520 acres of finely-varied ground, a good part 
of which is still adorned with natural wood. 

The traffic of the city is facilitated by tramway lines ; 
and its conection with New York, which has hitherto been 
dependent on steam-boat ferries, is to be rendered more 
convenient by a large bridge in conrse of constmetion. 
This bridge, which crosses the East Biver near its nntrance 
into New li^ork Bay, is 85 feet wid^ and has a river qian 
of 1596 and a total length, of 5989 feek TTie total cost 
is estimated to exceed 813,000,000. 

The first settlement of Biookijn, or as it was formerly called 
Brenckelen, dates from 1636, when a few UTalloon colonists took np 
their residence on the spot that still hears the name of 'VV'alN 
about (Waalbogt or Walloons^ Bay>. English and Dntch settlers 
followed ; and ui 1667, a patent or ^rter was panted to the town 
by Governor Bichoid NicoUs. The first chnicn had been erected 
the pterions rear. In 169S the pmalation only amonnted to 509 
persons, of whom sixty-fire were stares. In 1776 the site of the 
present town was the scene of the battle between tbe Americans and 
British, which is nsnally known as the Ixittle of Long Island. In 
1816 Brooklyn was incorporated as a rilla^ and in lS3i it became 
a chartered dty. 'niluamsbiirg was ronnded by Richard VT. 
'Wbodhnll, in the early part of the present centnry ; it attained the 
rank of a rilloge in 1827, and was recognized os a city in 1851. 
The popnlation of Brooklyn was in 1800, 3298 ; in 1620i 7176 ; in 
1830, 15,292 ; in 1840, 36,233 ; and in 1850, 96,850. In 1855 the 
nnmber of inhabitants within the new boundaries was 205,^0, of 
whom 43,367 bdonged to 'VTilliamshntg; in JBSO this had 
increased to 266,661, and in 1870 to 396,099, and now (1876) it is 
estimated at 500,000. (See Stile’s Hislcrn of the Cilw cf 
8 rols., 1867-70.) 

BBOOKS, Chaslxs Shibi.xt, an English novelist, 
and dramatic and misceUaneons writer, was bom in 1815. 
He was the son of an eminent London architect, and received 
bis education at a public school in tbeT city. Applying 
himself to tbe study of law, he passed the nsnal examina- 
tion for admission ; bnt instead of pursuing farther the 
professional path, he turned aside and began to feel' his 
way towards the broader field of literature. He wrote, 
sometimes alone, sometimes in conjunction with others, 
slight dramatic pieces of the burlesque kind, and became 
u newspaper reporter. Iu this capacity he was for many 
years engaged on tbe J/srnino Ckrmide. For the same 
paper he afterwards undertook to write the parb'ament- 
ary summary, and was appointed special commissioner to 
cany out investigations on the subject of labonr and tbe 
poor. For this purpose he travelled in Southern Russia. 
E^ypt, and Syria; the results of his inquiries appearing 
first in the form of letters to the editor, and afterwards in 
a separate volume, under the title of The Russians of th^ 
South (1836). Brooks was for many years on the sfatF 
of the niuRrated London yeies, contributing the weekly 
article on the politics of the day, and the two scries entitled 
“Nothing in the Papers” and “By the Way,” besides 
other occasional pieces. In 1854 he joined the stafiT of 





372 


B R 0 — B R 0 


service ns nowsi)aper reporter gave bim specinl aptatade 
for this playful parody. In 1870, on the death of Mark 
Lemon, “dear old Shirley,” ns his friends used to call 
was chosen to succeed to the editorial (shair. He added to 
his reputation hy several good novels, the first of which. 
Aspen Court, was published in 1855. It was followed 
hy The Gordian Knot (1860), The Silver Cord (1861), 
and Sooner or Later (1868). Brooks was a great letter- 
writer, deUbeiatcly cultivating the practice as an art, and 
imitating the stylo in vogue before newspapers and tele- 
graphs suppressed private letters. He had an astonishing 
mcmoiy, was brilliant as an epigrammatist, and was a great 
reader, and a most genial and admirable companion. 
Though he nearly reached his sixtieth year, he retained all 
the charm of youthful freshness and brightness. He was 
in his element with a group of children, reading to them, 
sharing their fun, and always remembering the birthda]^ 
He died in London, Pebrnary 23, 1874. His remains were 
interred, near those of his friends Leech and Thackeray, 
in Kcnsal Green cemetery. As a' novelist Shiil^ Brooks 
holds a high rank, but not the higlust. His novels prob- 
ably suffered in some respects from the manner of their pro- 
duction, the slow piece-meal writing for periodical literature. 
But they possess qualities of an o^er which will save them 
from the swift oblivion that overtakes so many books of 
their class. He shows in them a large knowledge of men, 
especially of Londoners, a fair acquaintance with the world 
of books aud the world of art, a fertile imagination, and 
much criticol acumen. And these qualities are set off to 
the best advantage by the charm of an admirably vigorous 
and polished style. In this respect, and in the force of his 
refined satire, he bears some likeness to his greater friend, 
the author of Vanity Fair. 

^ BROOME, WiLiiAM, the coadjutor of Pope in tianriat- 
“1 the Odyuey, was born at Haslington in Cheshire, in 
1689. He was educated upon the foundation at Eton, and 
was captain of tlve sdiool a whole year, without any 
vacancy occurring by which he might have obtained a 
scholarship at King's College. Being by this delay supeiv 
annnated, he was sent to St John’s College by the contri- 
butions of his friends, and obtained a small erdiiUtion 
* fondness for metrical composition was then 

sucli that lus companions familiarly called him ** Poet” Ho 
appeared early in the world as a translator of the Iliad 
into prwe, in conjunction with Osell and Oldisworth, the 
translation being superior, in Toland's opinion, to that of 
^ iotroduced to Pope, who was then 
wsitingSir John Cotton at Mudinglejvnear Cambridge, 
“ if ‘"f** f ^ “teem that he was employ^to 

bv IJMtnf 2 volumes of poetry published 

lus Mtly pieces were inserted. ^ 

twell^SirsSr eS «Shth. eleventh, 

^•ith the S^o^wS twenty-third, togethe; 

which Pope purchLT hif 

I'enton and j£500 to Broome with m ^ 

panted for his frienda, amoimtc? to SlS 


mate, Broome was unfairly trrated. If four books could 
merit £300, eight, and all the noteS; equivalent at least to 
four more, had certainly a right to more than £600. ■ Broome 
probably considered himself as ii^ured, for he always i^oke 
of Pope as too much a bver of money, and Pope pursued 
him with avowed, hostility. He not only named Broome 
disrespectfully in the Dunciad, but quoted him more than 
once in the Bathos, as a proficieut in the art of sinking. 
It has been said that they were afterwards reconciled, but 
their peace was probably without friendship. Broome after- 
wards published a Miseellmiy of Poems. He never rose to 
very high dignity in the i^urch j he became rector of 
Sturston in Suffolk, where he married a wealthy widow ; 
and afterwards, when the king visited Camhridgi^ in 1728, 
he was made doctor of laws. In the same year ho was 
presented to the rectory of Fulham. Towards the dose of 
his life he amused himself with translating some of the Odes 
of Anacreon, which he pablishediathe'O'cHtfnuaft's i/apatinf, 
under the name of Chester. He died at Bath in 1745. 
(Bee T. lY. Barlow, Memoir of WiUiam Broome, 1856.) 

BBOSELEY, formerly Butvasdeslet, a market-town 
on the Severn, in the county of Shropshire, 146 miles from 
London. It is a place of considerable trade in iron, having 
near it productive mines of that mineral, as well as of coal 
There are also manufactories of tobacco-pipes, bricks, and 
tiles. Population of parish in 187-1, 4639. 

BROSBES, Cbabijis se, first president of the parliament 
of Burgundy, was born at Dijon in 1709. He studied law 
with a view to themagistraqr, but the bent of bis mind was 
towards literature and the sdences. He tmvdled through 
Italy in 1739 in company with his friend M. de Sainte- 
Palaye ; and on his retom to France published his Ldtra 
sur V'Etat Aclnd de la Ville Souterraine tfMereulaneum, 
Djjon, 1750, 8vo, which was the first work upon that inter- 
esting subject. A collection of letters, written during his 
Italian tour, entitled Lettres Historijues et Critiques, in 
three vols. 8vo, was pnblished at Paris after his 'dea^. ^ In 
1760 he pnblii^ed a dissertation, Sur It Gulte des Bienx 
Fetiches, 12mo, which was afterwards inserted^ in _ the 
JEveydefiSdie M&Jiodigiie. At the solicitation of his friend 
Buffon, De Brosses undertook his Histoire des Navigations 
avx Terres Australes, which was published in 1756, in two. 
vols, 4to, with maps. It was in this work that M. de ^sses 
first laid down the geographical divisions of Australama and 
Polynesia, which were afterwards adopted by Pinkerton and 
Buccee^ng gcogrnpbers. In 1765 appeared Jiis ife 
la Formation AKcanigue des Ijxngues', a awk distinguished 
by much research, and containing an admirable exposition 
of the purely empirical theory of the origin of language. 
Full recognition of its. merits will be found in Dr Trlf*^* 
work. Primitive Culture. M. de Brosses had been occupied, 
during a great part of his life^ on a tranriation of &llnst, 
and in attempting to supply the lost chapters jn that 
celebrated historian. At length in 1777, he published 
UJUrtcire dn Syitihne Sikle d& la B^puhligue Bamatne, 3. 
vols. 4to, to which is prefixed a learned life of Sallust, 
reprinted at the commencement of the translation of tM* 
historian by De Lamnlle, These literary occupations din 
not prevent the author from discharging with ability his 
official duties, nor from carrying on a constant and exten- 
sive correspondence with the most distinguished literaiy 
characters of his time. In 1768 he succeeded the Marquis 
do Canmont in the Acadhnie de Brtles Lrtirts; bnt he was 
never admitted a member of the French Academy, in con- 
sequence, it is said, of the opposition of Yoltaire, 

Besides the works already mentioned, ho wrote swtsra 
memoirs and dissertations in the collections of the Ac^emy 
^ Inscriptions, and in those of the Academy of Dyon. 
He also contribnted various articles to the Btdionnatre 
Bneydopedigue, on the subjects of grammar, etymology* 
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mnsic, dsc.,-and lie left belxind him several MSS., which 
were unfortanately lost during the revolution. He died 
in 1777. 

BBOUGHAM, Hesky, first Lord Brougham and Yaux, 
man of letters, man of science, advocate orator, statesman, 
and Lord HighChaucellorof England, was bomatEdinbntgh 
on the 19th September 1778, and died at Cannes in Fiance 
on the 7th May 1368. Daring a great portion of a life 
extended to the nnwonted term of ninety years, but espe- 
cially in the third and fonrth decades of the present century, 
from 1820 to 1840, no Englishman in any civil career played 
so conspicuons a part in public affairs or enjoyed so wide 
a fame as Henry Brongham. His indomitable energy, his 
vehement eloquence, his enthusiastic attachment to the 
cause of freedom, progress, and humanity, to which he 
rendered so many signal services, caused him to be justly 
regarded as one of the most extraordinary and illustrions 
men of his age and of his country. He brought to all he 
undertook a vigour and variety of intellect almost un- 
paralleled; for hL ambition was to excel in all things, and 
he seemed to aspire to universal fame. “ There go,” said 
Mr Rogers, as he drove off one morning from Pansimnger, 
“Solon, Lycnrgus, Demosthenes, Ard^edes, Sir Isaac 
Newton, Lord Chesterfield, and a great many more in one 
post-chaise.” No man ever commanded 'with more effect 
the applause of listening senates, or conld better rouse the 
depths of popular enthusiasm. His boundless command of 
language, his audacity, his memory stored with every sort 
of knowledge, his animal qtirits and social powers, gave 
him the lead everywhere, and he was not slow to take 
advantage of his splendid talents and acquirements in every 
mode of life. His strildng and almost grotesque persontd 
appearance added to the effect of his voice and manner ; — 
a tall disjointed frame, with strong bony limbs and hands, 
that seemed to interpret the power of his address ; strange 
angular motions of his arms; the 'incessant jerk of ^ 
harsh but expressive featnres ; the exquisite modulations 
of his voice, now thundering in the loudest tones of indig- 
nation, and now subdued to a whisper which penetrated to 
the very waUs of the House of Commons and riveted the 
attention of the audience ; a power of ming lin g tenderness 
and scorn, argument and* invective, in sentences which rose 
in accumulated involutions^ but righted themselves at last, 
all contributed to give him the magical' infiuence which 
a great actor -exerts over a crowded theatra Yet in 
-the midst of all lus triumphs, the companions of his early 
life and those who were best acquainted with his cha- 
racter, knew that his extraordinary gifts and powers 
did not indude all the elements of true greatness. He 
wanted that moral elevation which inspires confidence 
and respect, and which is even more essential than genius 
to the highest achievements and the most lasting fame. 
At times his eccentricity rose to the verge of insanity, as if 
the reins by which he gnided his fiery temper had slipped 
from his hand. At the bar there were greater and better 
advocates ; on the bench there were more sure and learned 
judges ; iu science he made no real discoveries ; in letters, 
uotwit^tanding the prodigious activity of his pen, he has 
left no work of lasting celebrity; and although as an 
■orator he was in his best daj's unequalled, he himself 
outlived the evanescent glories of his eloquence. Hence 
it has come .to pass, that within fifty years of his must 
brilliant period, and within ten years of his death, the 
figure of Lord Brongham has already become somewhat 
iodistinct The generation which was fasdnated by his 
eloquence and amused by the endless coruscations and 
cvolntions of his character is passing away, and ft has 
become a task of difficulty to preserve a faithful record of 
so strange and wonderful a phenomenon. That, however, 
•which remains, and must ever remain as the noblest 
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memorial of his life, is his unvarying devotion to the pro- 
gress of liberal opinions, to the reform of the law, to 
popular education, to the emancipation of the negro race 
from slavery, and to the maintenance of peace. In this 
sense, he‘was,ashewas once portrayed by an accomplished 
caricaturist of the day, a citizen of the world. Of every 
human righi^ Brought was a champion; of every human 
wrong, an avenger. 

'We shall not attempt in this notice of his life to follow 
the innumerable incidents of his long and varied career, or 
to enumerate the speeches and writings which he' threw 
off Ilka sparks on every imaginable occasion. Our object 
is rather to convey to &e reader a just impression of the 
man, as he appeared to those who knew him as he was, and 
who still rec^ the transcendent effects of bis energy. Lord 
Brongham has been unfortunate in his biographers. The 
memoir of him pr^red by Lord Campbell, and published 
after the death of the author and of the subject of it, is 
written in a carping and derisive tone, unworthy of a 
distinguished rival. Lord Brougham’s autobiography, which 
also appeared after his death, was begun when he had passed 
his eightieth year; his faculties were impaired, his memory 
was failing , and the work is fnll of inaccnracies, which his 
successors were not authorized to correct. Yet we are 
indebted to it for some interesting particulars of his early 
lif^ which no one but himself could have preserved. 

Id his later years, after Lord Brongham had taken his scat itacestry. 
in the House of Peers, he was wont to trace his paternal 
descent to Udardns de Broham, in the reign of Henry 
XL , and some memorials of that doughty crusader stiU 
decorate the baronial hall at Brongham. He claimed, 
besides, an infusion of pure Norman blood from Harold, 

Lord of Yaux in Normandy, whose title he added to his 
own. But these were the delusions of an enthusiastic 
mind. No real Qonnection has been estabhshed between the 
ancient lords of Brougham Castle, whose inheritance passed 
by marriage from the Yiponts into the famfiy of the De 
(Giffords, and the Broughams of Scales Hall, from whom 
the chancellor was really descended. Brongham Hall was 
purchased from one James Bird by Brougham’s great-grand- 
uncle^ who.left it to his grandfather, an active attoniey and 
agent to the dnke of Norfolk for his grace’s Cumberland 
properly. His father, Henry Brougham, was sent to Eton, 
and afterwards travelled on the 'Continent. The sudden 
death of a young lady to whom this gentleman was about 
to be married, deeply affected him : he started in 1777 
for a short tour in Scotland, but as fate would have it he 
never recrossed the border or revisited Brougham. In 
Edinburgh he took lodgings at the house of Mrs Sym^ the 
widow of a clergyman, and a sister of Principal Robertson, 
the historian. This lady had a daughter of singular beauty 
and merit Mr Brougham fell in love with her and agreed 
to settle in Edinburgh as a condition of obtaining her hand. 

Thqr were married by Dr Robertson, and in the following 
year the eldest son, the illustrions subject of this notice, 
was bom at No. 21 St Andrew Square. No feeling in life 
was more deeply rooted iu the heart of Lord Brougham 
than lus intense affection and veneration for his admirable 
mother. He repaid her early care and judicious guidance 
by the most ardent and unvaiying devotion. He will- 
ingly laid all the trinmphs of his career at her feet ; and she 
lived to see him attain the proudest heights of fame and 
power. Nor was he less attached to the memoiy of his 
great uncle, the principal To his dying day he would 
retrace with afiectionate emotion the influence that accom- 
plished scholar and excellent man had upon his own 
education. He weU remembered his person and his 
precepts, for Dr Robertson only died in 1793, and nearly 
seventy years afterwards Lord Brougham, presiding over 
the Social Science meeting at Glasgow, was touched by 
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life 


hearing a “paraphrase," by his great kinsman, s»ng “ 
Glasgow cathedral, the authorship of wWch was probably 
kno\m only to himself. His parentage on his mother’s 



retained many Scottish peculiarities 

tion ; yet Brougham was not a Scotchman, he was some- 
what eager to throw off his Scottish character, and he said 
in after life that there was no place he should visit so 
nnwi^ngly as Edinburgh. 

From his earliest age Brougham showed signs of extra- 
ordinary talents and energy. His mother averred that he 
spoke distinctly several words when he ^vas eight months 
and two weeks old. In his cradle he was the terror of his 
nurses, and as he grew older his grandmother compared 
him to the admirable Crichton from his excelling in every- 
thing he undertook. When barely seven he was sent to 
the High School of Edinburgh, where he gained a triumph 
over Luke Eraser, his tutor, by successfully justifying &e 
use of some Latin words wMch Fraser had condemned, in 
an exerdse, and in August 1791, when he was not yet 
thirteen, he left the school as dux, or head of the fifth 
form, tau^t ly the headmaster, Dr Adam. He entered 
the university ^ Edinburgh in the winter of 1792, and in 
addition to Ihe study of Greek under Professor Dalzell, he 
applied himself to the natural sciences under Professor 
Pkyfair, and especially to mathematics. At twelve one of 
his_ cousins met him with a huge quarto under his arm, 
which turned out to be Laj)lace’s Meeanique Celeste, in 
FrencL In the mathematical class he hit upon the 
binomial theorem before he had been taught it ; and he 
was soon conversant with the Prineipia of Newton. It 
was characteristic of his astonishing memory timt he carried 
with him through life aU he had learned in boyhood. 
We have seen him in later years vary the monotony of a 
logal argument by working a problem in algebra, or 
exchanging a Greek epigram withXord Wellesley, in the 
midst of grave debates of politics or of laws. In 1794 he 
set to work to master the fluxional calculus j and in the 
following year he sent a paper to the Hoyal Society on 
some new phenomenon of light and colours, which was 
printed m the Trajimdiont of that learned body. A paper 
on pons^ was published in the same manner in 1798, and 
m 1803 his sdentific reputation was so far 

elected a fellow of the society. But these 
efforts were more remarkable for .their precocity than for 
them novdty. In spite of his taste for matliaiTint inil 
Kooning Brougham’s mind was not an accurate or exact 

e j and his pipmt of the physical sciences was rather a 
favwnte le^tion than a solid advantage to Tiim . He 
continued his experiments in optics through life, however - 
and would sometimes impart observations, Siidh he took for 

of SciencT^enS^ri- 

Newtonian phUosophy 
the great nhflraS.!?* gtty-fif th year, when a statue of 

ageK rtS&r® Grantham, and at that 

-But St w “^*“**“8 "PO“ ^ Prindpia. 
every branish wi'™® ^Mowing lectures in 

animal spirits and soSle*^*Mt® i^erent 



as familiar to Mm pastimes 

back,” ^ys he, in his 

me of the inexhaustible fund S reminds 

how that capital foundation of 
cndlMs restlessness enabled some erf ®,“®*’ey 

unfaihng strength to the end of lif- . * ** oa with 

at nearly ninety years of age, I can rSl®SSi!!SoTbl^^ 


but young men’s freaks— with pleasure and even exoltar • 
tion ; yet I agree with the old beggar Ochiltree, in the best 
of all Scott’s works, saying— ‘Aye, aye I they were daft 
days thae, but they were a’ vanity and waur.’” ' The spirit 
of these ' “daft these mad-cap hours, dung- to 

Brougham through life; and long after he had hdd his 
great seal of England, perhaps while he held it, he was 
just as ready to play Ms part, in scenes of the wildest 
merriment as he had been at the university. 

As early os 1792 he founded a debating society of a veiy 
juvenile character, to which several persons afterwards 
dmtinguished in life belonged. This societj-, howm-or, sub- 
sequently merged in the “Speculative Society,” Avhich had a 
hidl and library of its own in the college. Here Brougham, 
Homer, Jeffre}',Cockburn, Murray, and Moncreiff tried their 
early powers^^ and gave the promise of that eloquence which 
eventuaUy placed them all in Parliament dr on the benih 
of justice. Brougham surpassed them lUl, no^ indeed, in ' 
depth of knowledge or soundness of reasoning, but in the 
astonishing flow of iris language, Ms readiness in reply, the 
grace of Ms elocution, and Ms withering gift of sawman 
and ridicule. Of all the remarkable powers he possessed ORtoM 
that of oratory was unquestionably the flrst. Conscious of I”***"' 
his natural strength and of the advantages to be derived 
from this faculty in a country wMch is largely govemtd 
and s'wayed by rhetoric, he 'applied himself with peculiar 
zeal to the art of public speaking. He made himself 
perfectly conversant ‘With the great masterpieces of ancient 
doquenra, which he knew to a great extent by heart; he 
ever maintained that the highest effects of the orator could 
only be acMeved by diligent preparation and ‘constant 
study ; he bestowed extreme care upon the' modulation of 
his voice, wMch was one of extraordinary compass and 
strength; even his gestures and attitudes were the result 
of thought^ and it was remarked that in' concluding the 
elaborate peroration of Ms speech on the queen’s trial, 
he assumed the migeslic bearing with wMch a minister 
of the Scottish Church invokes the blessing of Ood 
in dismissing his congregation. Both by study and by 
practice, then,' oratory w’os his chief art, and he con- 
tinued tl^ugh life to cultivate it with the enthusiasm of 
an actor, who never entirely attains to the fulfilment of 
^ owrn ideal. No doubt, in the resistless torrent of his 
inveetive, in appeals to the passions of Ms audience, in the 
rapid and lucid exposition of facts, in the skilful arran^ 
ment of his discourse, which was MgMy artificial, and in 
the power of wielding enormous and intricate sentence^ 
Brougham was unrivalled. He entered the -House of 
Commons, as we shall presently see, soon after the voices 
OT Fitt and Fox had been hushed for ever. ' Except 
Canning, there w’as no one in Parliament who could be 
compared to 'Brougham, and he rapidly rose to a height of 
distinction wMch became at one moment supremacy. Tct on 
looking back, even to the most celebrated and successful of 
efforta, subsequently revised and published bj' hims^, 
little^ remains wMch con lay any. claim to" the digmty of 
claMic eloquence. Notwithstanding Lord Brougham^ 

Rfclinv n*i^ «... ^ S. . 


^ ethreois, et semper histansdbi 

tnan the dedamation of Lord Brougham. The force of 
tne current was wasted in a flood wMch overlcapt its 
oanxs and broke its barriers. The effect was more intense 

judgment of Ms own con- 
surpassed him- in wif; Huhket in 
cogenev of ^®^».J':MhuKt in ferakess,' policy, and 
of thpm ) ■ Mlehb'orbugh in dignity : but none 

as if Kp 1 ^ j*v*®®^ ^ marvellous versatility, and it seemed 
share in from each of these' speakere a 

m some gift, wMch they possessed in hi^w 
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tion tlian lumselfr . Of all the branches of human know- 
ledge , to which Srougham directed his attention, and in 
which he attained to more or less proficiency, the study 
of the law was the least congenial to Ttim. He spea^ 
of it in eady life as “ the cursedest of all cursed pro- 
fessions,” and even in 1808, when he had come to 
England and acq^uired a certain degree of fame, he writes 
to Lord Grey : “ Odious as that profession is (as God 
knows there are few things so hateful), I am quite clear 
that it would be folly in me to neglect so certain a pro- 
spect.” He added that he was setting out on the Northern 
Circuit with too slender a provision of law, — his stock 
of practice being so small that he had never yet seen 
a nisi prius trial, — but thought he might push through the 
thing with a little presence of mind and quickness. 
Fortunatdy for his future career, he had followed for two 
' years the lectures of the professor of dvil law in the 
nniveraty of Edinburgh; and, as Lord Campbell admits, 
so far Idolized his mind that he had gained a considerable 
insight into both Homan and feudal juri^rudence. These 
see^ of law, implanted in a powerful intellect, gave him a 
breadth of view not always combined with ^ techni- 
calities of the English bar. 

On the 2Sd,May 1800 he was admitted to the Facnlfy 
of Advocates. It does not appear that he ever hdd a 
* brief in the Court of Session, but he went a circuit or two, 
where he defended or prosecuted a few prisoners, and 
played a series of tridcs on the presiding judge. Lord hhk- 
grove, whidi almost drove that learned person to distrao- 
tion. The Scottidi bar, however, as he soon perceived, 
offered no field sufficiently ample for his talents and his 
ambitiom He resolved to transfer himself to London. 
He had already appeared as juidor counsel in a Scotch 
' appeal to the House of Lords. Ih 1803 he was entered 
at Lincoln’s Ini^ and on the 22d November 1808 he was 
called to the English bar by that learned society. It is a 
curious indication of the importance already attadhed to 
him as a party man, that the Tory attorney-general and 
the solicitOFgeneral of the day thought it worth while to 
come down to Lincoln’s Iim to endeavour to oppose his 
special call, whidi had been asked for, but was defeated 
by a single vote. He was called in the ordinary course in 
the ensuing term. 

Li this interval of time, however, he had struck a 
•tffnhrrg* vein which, ensured to him power, popularity, 
ieview. celebrity, and for the. time a subsistence. The JSdin- 
hurgh jffeviezo'was founded in the autumn of 1802, undt^ 
circumstances which have often been related, by the 
young and aqiiring lights of the northern metropolis. 
The polished style and judgment of Jeffrey, the wit of 
Sydney Smith, the wisdom of Homer, were -suddenly 
brought to bear on the literature and politics of the day, 
and amongst them all Brougham was the most ready, the 
most versatile, the most satirical, -and eager to fiy at any 
game which might be on foot. To the first four numbers 
of the .ffevieioBroi^ham contributed twenty-one articles; to 
the first twen^' numbers eighty articles, wandering through 
every imaginable subject — science, politics, coloiual policy, 
literature, poetry, surgery, mathematics, and the fine arts. 
The article on Lord Byron’s Hours of IdUntss, which stung 
the poet into a satirist, and gave the world English Bards 
and Scotch Beviewers, was attributed to Jiis pen ; and Lord 
Cockbum used to r^te that on one occasion Brougham 
wrote off an entire number, including one article on the 
operation of lithotomy and another on the music of the 
Chinese. IVhat, however, was of more importance to the 
youthful author and to the world, was that Brougham stood 
henceforth indissolubly pledged to the cause of the Liberal 
party, and to those principles of progress and reform to 
which he was destined to render so many signal services. 


G H A M 375 

The Edinhwrgh Emeu is the standard of that cause, and 
Brougham never rested until he had -planted it on the 
loftiest battlements of the fortress. The prodigious success 
of the EeoietOf and the power he was known to wield in it, 
made him a man of mark from his first arrival in J.ondon. Remo. 
He was welcomed at Holland House. He obtained the 
friend^p of Lord Grey and the leading TThig politicians. 

His wit and gaiety made him an ornament of sociely, and 
he sought to eriend his literary reputation by the publication 
of an daborate work on the colonial policy of &e empire. 

But his hopes of obtaining a seat in Parliament were not 
yet realizedL He was still eating his commons at Lincoln’s 
Inn. He was still in search of a career. Thus it fell out 
that, in 1806, kir Fox being then Secretary of State, he 
was appointed secretary to a mission of LoM Hosslyn and 
Lord St Vincent to the court of Lisbon, with a 'view to 
counteract the anticipated French invasion '^)f Portugal 
I3ie miasion lasted two or three montim; it led to no 
results. Brougham came home out of humour and out of 
pocket; and meantime the death of Mr Fox put an end 
to the hopes of the 'Whigs and to the broad-bottomed 
administration. The party to whidi Brougham had attached 
himsdf remained out of office for three-and-twenty years. 

Brougham 'was disappointed by the abrupt fall of the 
ministry^and piqued that his Whig friends had not pro- 
vided him witii a seat in Parliament, the more so as some 
of his early friends and ri'vals were already launched on 
thmr political career. Nevertheless he exerted his pen 
'with prodigious activity during the Action of 1809 ; and 
Lord Holland declared that ha had filled the booksellers’ 

I shops with articles and pamphlets. The result was small 
I No seat 'was placed at his own disposal. He was too poor 
i to contest aborongh; and Perce^ and hfidon obtained 
I a majority greater than the majorities of Addington or HtC. 
i Fortunately for Brougham two questions at this time arose, 

I which gave him a strong hold on the fedings and com- 
I mercialinterestsof the country; and he iras not slow to take 
advantage of them and lend them all the support of his 
I energy and genius. 'When he entered public life the aboli- Slav» ■ 
tion of the slave-trade 'was wdl-nigh carried by thc^^ 
untiring exertions of Wilberforce, IGiomton, Clarkson, 
Macaulay, and others. An immense organization had been 
formed, more espedally by the Quakers and other non 
conformists, to bring &e whole force of pubb'e opinion, 
awakened by the call of humanity and justice, to bear 
upon the horrors of a system which was still defended bj 
the West India interest and the Government Brougham 
olfied himsdf to the leaders of this movement, and he 
remained through life not only faithful, but passionatdy 
attached to the cause. -He combated, in and out of 
Parliament, eveiy attempt to dude the restrictions on the 
trade in man. One of the first measures he carried in the 
House of Commons 'was a bill to make the davo-trade 
fdony. He laboured incessantly to induce foreign 
countries to aboh'sh the abhorred traffic^ and he had at 
length the happiness, as Chancellor of England, to tnlfft a 
part in the final measure of negro emancipation throughout 
the British colonies. These services endeared T»iin to a 
doss of hi^y conscientious and infinential persons, with 
whomhemightnototherwiseha'vebeendosdycomiected,and 
their support was of no small effect on the greatest triumph 
of his lif^ his election for the connty of York in 1830. 

Although till 1808 Brougham had no practice at the 
English bar, he hod argued some Scotch appeals in the 
House of Lords and some prize cases at the ” Cock-pit.” 

He had acquired some knowledge of international law, and 
some experience of the prize conrts. This cucumstance 
probably led to his being retained as counsel for the 
Liverpool merchants who had petitioned both Houses of u.'.lm is 
Parliament against the Orders in Council, framed in retalio- 
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tion for tlie Berlin and Milan decrees. Brougham con- 
ducted the lengthened inquiry which look place at the bar 
of the House, and he displayed on this occasion a masteij' 
over the true principles of political economy and interna- 
tional law which at that time no one else possessed It 
seems incredible (though even now the delusion is not 
entirely dissipated) tliat the Government of a great com- 
mercid nation should ever have thought that one of the 
most effectual and essential modes of carrying on war and 
destroying an enemy is to shut out the trade of neutrals, 
not perceiving that such measures rea^t with at least 
equal force against oiirselves, and destroy the very sinews 
by which the burden of war can be sustained. The trade 
of the country was in truth suffering more from these fatal 
d^strictions than from the war itseU ; and nothing in tihe 
whole collection of Lord Brougham’s harangues is more 
forcible or more ably reasoned than the speeches in which 
he described those sufferings, and denounced the cause of 
them. 

Neverthdess, in 180S,' he was unsuccessful Hdther 
the evidence taken during a six months’ inquiry nor 
the eloquence of the impassioned advocate prevailed. It 
was not until 1812, when Brougham was himself in 
Parliament, that he resumed his attack 'on the Orders in 
Council with increased authority and vigour, aided by Mr 
Baring, and still more, perhaps, by the peril and disgrace 
of the quarrel with America, and he ultimately conquered. 
No answer was made to his great speech on that occasion, 
except an intimation from the Treasury bench that the 
Orders in Council would be revoked. Of this great triumph 
Brougham afterwards said : ‘*It was second to none of the 
efforte made by me, and not altogether without success, to 
ameliorate the condition of my fellow-men. In these I 
the sympathy and aid of others, but in the battle against 
the Orders in Council I fonght alone.” 

It 'KBS conadered impradent and impossible that a man to gifted 
and so popidar as Brongham had now become should remain out 
of Parhament, and by the inOnence of Lord Holland, tire duke of 
mdford 'was induced to return him to the House of Commous for 
the borough ot Camelford. He took his scat early in 181 0, having 
made a vow that he would not open his month for a month. Hie 
v®?*' for that month only. He spoke on the 

^h Jlarch rn condemnation of the conduct of Lord ^tham at 
alcheren, and he went on speaking for the rest of his life. In 
tour months such vas the position he had acquired in tho House 
thrt he was ^rted as a candidate for tho leadership of the Liberal 
party, then in the feeble hands of George Fonsohby. Some little 
®ff^“te drollery^ publisheA in the iVw 
signiheant title of 
Mnhny," The mutiny consisted in 
Hononrablc George Ponsonhy an “old 
“^8®i“tion twfc plan in 1812 fctween the 
and Grenville for the formation of a 
presidentship of the 
nnu rtf- ^ acwptcd by Brougham, who was not unwiU- 

altogether for political office. But this gleam 
sn^ and offioal anticipation soon vanned. 
fn.5 I contaned in power. Parliament was dissdl'vcd Camel, 

fw Livet^^ was induced to stand 

coyne. biberals^m d^e^S^ and Gene^ ^ 

made the sting of defeat “ torgemajonte, and what 

qwedily iirovi<^ for another seat was 

cSd. \fe Mifdnrf Brougham was left out in the 

ycani, from 1812 to 1816 &nng the four eventful 

*war7«nd he did not termination of the 

Brougham’s T »«rtt ion at tSif 2®®“toient against the ^Vhigs. 
Burning with ^litical ambition^f ^ and anomalous. 

superior in the aieua of theH«m of musciom that he had no 

in Parliament ; he was dUtr^M “at 

members of the Lil<etal party ®f leading 

I/.rf Gray, “it is theirffi,™^" 5®. Wir in a letter to 
tohghten the ship." Yct^t^nW ^^“®,“ dang overboard 
vieire of demagogues like ^^®®'*®®“® 

- milder ra-liralism of Hobhousc and *^® 

^ nCT.wked, that fond as Brongham^ ^ »t deserves to 

deeply imbued .as he was rrtth applause, and 

scendVd to flatter the Radical 


bnl^ on the oontram when in later ycara.diflcrences arose behreen 
himself and the B’lugs, he leaned rather to the Conservative side, 
and ho was nniformly' opposed to any measure which might ove^ ' 
throw tho'halancc of the constitution. 

But in the years he spent out of Parliament occnrtences took 
place whicdi gave ample cmploymient to his bustling activity, 
and led the vniy to one of the most important passages tn his li& 

He had been introdneed in 1800 b}’ Lord Dud% and Sir IViiliaui AdvisssT' 
Drummond to the society of the Princess of \7afcs, whose house at Fri^d 
Kensington, and afterwards at Blockhcath, was the resort of the Wtkt. 
most agreeable society in London. Canning, Granv^e Lereson, 

Dttdlev, Boger^ and Luttrell were constently there. Bnt if was 
not tifl 1812 that the princess consulted him on her private affin'T*, 
after the m'pture between the Prince and the had hc^e 
more decided. Prom tlmt time Brongham, -in coiqnnction vriffi 
Mr Vniitbread, became one of flie pnnccss's cliief advisers; he 
was attached to her service, not so much from tiay great lildng or 
respect for herself, os from an indignant sense of the wrongs and 
insults inflicted upon lier by her husband. We shall not attempt - 
to follow the details of tlicse dqdomblc transactions, whidi are ' 
fully related elsewhere, hut one memorable scene, as rdsted ly 
Lord Brongham, cannot be jiassed over in silence. Tlie Princess 
Charlotte, irritated and alarmed by her father’s threats to break up 
her honschold and to marry her to the Prince of Orange, escaped in 
JnlylSld from Warwick House, flung hersrif into a hackney coaih 
in Cockspnr Street, and drove to her mother’s residence in Connan^t 
Place. Mr Brougliam, who was dining with a friend, vnu imme- 
diitdy sent for, and on his arrival, half asleep from fatigne, found 
vrith cxticme surprise what had occurred. Tire duke of Sussex, the ' 
duke of York, Lord Chancellor Itidon, the bishop of Salishniy, and 
others subsequently arrived, hut except the royal oukes^ none ol th<» 
persou'agcs were admitted to an audience. Brougham, a younghanu- 
ter of tlnrty-six, becameand remained the cliief adviser of tliisyonng ■ 
princess of eighteen, the heiress to the crown. His advice to her wa^ 

— “Bctnm at once to Warwick House or Carlton House, and on no 
account pass a night elsewhere.’’ Tlie debate was long and painful ; 
tho grievances of the princess were numerons. At Icngtlb as dsy 
began to dawn; Broqgiiam took Iier to the window, and printing to 
the empty street and park, said, “ In n few hours these tiioi^h- 
farea wul be crowded. I have only to'show you from this vrindow 
to these multitudes, they ■will rise in yonr uJshalf ; Carlton Hon* 
will be attackeil ; troops wiU be called ont ; Mood vrill be shra; 

•and whatever 1 h! the result, it will be known that yonr n»mn| 
away was the cause of this mischief. You would never get over it*^ 

This remonstrance prevailed, and the princess returnea to Ckrlton 
Ho^ with her uncle the duke of York at five in tlie morning. 

This anecdote is so graphicallj’ told by Lord Brou^iom in severu 
places that we preserve it. Bnt it has not been euirohonted by any 
of the other j^ons present ; and in a letter written by Broughani 
himself to_ &rl Grey on tlie following day,^ he said nothing of 
this touching appeal, bnt relates that tlie princess went back b^ 
cause the dime of York came, armed with ftill powers from the 
It^^ent to fetdi her array. It is not improbable that the sem 
thus described is apocryphal, or at least embellished by Lot 
B rougham’s imagination, for in his later years he vras apt to mis* 
take for actnal occuirenccs the creations of Ins owm fancy. 

In 1814, the Princess of Wales, having been prohibifcd 
Charlotte from attending the dmwing-rooms given to the ame<* 
sovereigns on their visit to England, resolved to go abroad. TO* 
nnfortnnate scheme was strongly opposed by the Princess ChBriottii 
and not less so by Mr Whitbread and Mr Brongham. The Isto 
addressed a letter to the Princess of Wales on the eve of off 
departure, in whidi he pointed out with great sagadty and row 
sense the fatal consequences of her withdrawal from EnglanA As 

long 05 yon remain in this country,’’ he said, *.‘I will answff «w 
it thift no plot can succeed ogainst yon. Bnt if yon are living 
abroad, surrounded by the base spies and tools who will always be 
plant^ about yon, ready to invent and swear as they mav bo 
1 * ®®® pretend to say wiiat may happen 1 I oedar^ 

1 do not see how a proposition hostile to vonr Bopl , ^ 
nianu^ conid be resisted if von continned living Aroai’ 
completely these predictions were fulfilled is snlfidcntly b- 
crongbam ajiipeaTs to have had bnt little correspondence vnfh tbe 

pnnee® dnnng her residence in Italy. But in 1820, when she 
«-nv ^ England on the accession of Geoii^ IV., he vras 

V 9®^eniment cmyointly with Lord Hutchinson, » 

®top and to offer her terms. 
ker return ; hut for some mrstmoo* 
the proposed terms of compromise nnM rt vw 
*^®y ^®“ kefore the queen at St 0™"*® 
death of Mr Whitbread md of to 
kad occurred in the interval, had remo^ 
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to ParliBment for 'VV'inchdsea, a boron^h of the earl of Darlington, 
and he instantly resumed a commandmg position in the Honse of 
Commons. He sncceeded in defeating the continnance of the income 
tax ; he distingnished himself as an advocate for the education of 
the people ; and on the death of BomEir he took up \dth ardour 
Qie great \rark of the reform of the law. It has taken half a century 
to workout the plans of these eark law reformer^ and the last year 
or two have mren us a national qrstem of education and a new 
judicature with an entirely new form of procedure. But not the 
less glorious and valuable were tire services of those who first 
engaged in these great tasks. Hothing exa^rated the To^ party 
mom than the selrat committee width sa^ with Mr Brortjgham in 
the duur, in 1816 and the tinee following years, to investigate the 
state of education of the poor in the metropd&. The inquiry 
was extended s6 far as to indnde the great cwegiate foimdations 
of Eton, Winchester, and the Charter House ; and the report of the 
comiruttee was attacked with great virulence %Bi^opMoirk in the 
Quarterly Beeiew and by Sir Bobert Fed in the House of Commons. 
In tim^ however, the exposure of abuses bore fruit, and we owe to 
it some of the most important improvements of the age. Brou^an!, 
however, was as iar as ever finm obtaining the l^ership of the 
par^ to whidi he aqnred. Indeed, as was jnhdondy pointed out 
tw Lord Lansdowne in 1817, the opposition had no recognised 
e&cient leaders ; their warfare was carried on in separate courses^ 
indulging thdr own tastes and temper^ without cominned action, 
^or was Brongham much more successful at the bar. The death 
of George 111. snddeidy changed this state of t^gs. Queen 
Caroline at once, in April 1820, anpdnted Mr Bron^iam to be 
Her Maje^’’s attom^-general, ana Mr Denman her solidtor- 
generaL Imey immediatdy took their rmik in court accordindy ; 
and, indeed, this was the sole act of royal au&ority whidi 
of marrad the queen's brief and unhappy reign. In July Her Mmesty 

n came from St Omer to England; ministers sent down to botih 
ina Houses of Parliament tiie secret evidence which they lud long been 
collecting against her ; and a bill was brou^t into the Honse of 
Lords for the deposition of the queen and the dissolution of the 
, king's 'marriage. The long repressed spirit of (qqioat^ in the 
natum aminst a b^ted and tyraimicd Government was inflamed 
to a comlagration by the sense of the queen’s wrongs. Guilty or 
iimocent (and no one could dispute the excesnve levity of her 
conduct), she was regarded by thepeo^ of England as a persecuted 
woman, a deserted wife, an outraged mother ; and these diarges 
were brought against her by those who were guilty of for greater 
offences. '* My mother womd not have been so bad,” the Princess 
(Hurlotte is reported to have said, "if my father had not been much 
worse.” Themes sndli as these, worked upon by the doquence of 
Brougham and Gie activi^ of the queen's frienda produced a 
popular commotion, which in a^ other country w'ould have caused 
bloodshed, and perhaps revolution. 

Tlie defence of the queen was conducted by Brougham, assisted 
by Denman, Lushington, and IVEde^ wiA equal courage and aUlity. 
lie hurled back defiance on the prosecutor^ and threatened, if 
driven to the last extremity, to reta^te on fte person of the 
sovereign : though if he had set iro the marriage of the Prince 
with Mrs Pitzherbert as a valid marriage (which it certairdy was not), 
he would thereby have aimulled the' subsequent marriage of his royal 
client. He demolished piece by piece wirii met^ess severity the 
whole fabric and tissue of ItaBan evidence^ raked together and 
paid for by the Milan commisrion; and he wound npriieproceedings 
by a speech of extraordinary power and eflbrt. The peroration 
was sard to have been written and rewritten by him seventeen 
limes. At moments of great excitement such dedamatian may be 
of value, and in 1820 it was both heard and read with enthusiasm. 
But to the calmer judgment of another generation thig edebmted 
oration seems turgid and overstndned. The truth is, tBat there 
were moments in the course of the trial when the evidence pressed 
so hardly on the queen that her connsd were on the point of 
throwing up the case. But a generous feeling, impelled by an 
immense popular sympathy, prevailed. It was certain the Inll could 
never pass the Honse of Common^ where the sameappe^mi^t be 
made to a less judicial assembly. The final majority in HieXords 
dwindled to nine ; and Lord laverpool aimonnced that he shodd 
not proceed with the bilL 

This victory over the court and the ministry raised Henry 
Brongham at once to the p^aclc of fame. He shared the triumph 
of the queen. His portrait was in every shop window. A piece of 
plate was presented to him, paid for*by a peimy subscription of 
jieasants and mechanics. VTrth his wonted disinterestedness in 
money matters, he refused to accept a sum of £4000 whidi the queen 
herself placed at his disposaL He took no more than the nsnd fees 
of counsel, while his smiy as Her Majestv's attomey-cmeral re- 
mained unpaid, and was discharged by the Treasury aftei^cr death. 
But from that moment his fortune was made at the bar. His 

S ractice on the northern drenit instantly quintupled. One of his 
nest speeches was a defence of a Dnrham newspaper whidi had 
attacked the clergy for refusing to allow the bells of the diutches 
in Durham to be toBed on the queen's death ; and by the admis- 
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sion of Lord (lampbdl, a rival advocate and an nnfiiendly critic, he 
rose suddenly to a position which no man has before or rince attained 
to in the profession. The meaimess of George lY. and Lord £3don 
lefnsed him the silk gown to whid his position at the bar entitled 
him, and for some years he led the cirenit as an onter banister, to 
the great loss of the senior members of the cireni^ who conld only 
he emjdoyed against him. His practice rose to abont£7000 a year, 
bnt it was agam fiilliiig off before he became Chancellor. 

The death of Lord CasUeieagh in 1822, and the advance 
ment of Canning to the ofSce of Foreign Secretary, materi- 
ally changed the character of Lord Liverpool’s Govern- 
ment. Chiming and Brongham sat on opposite benches — 
the one a follower of Fltt, the other of Fox; and they 
were constantly pitted against each other. Sometimes 
their rhetorical conflicts assumed an intense violence, as 
when Brongham accused the minister of “the most 
monstions truckling for the purpose of obtaining office 
that tire whole history of political tergiversation conld 
famish.” Canning indignantly exclaimed, "It is false 
and the quarrel was with some difficulty appeased, though 
Brongham was not supposed to be very ready to employ 
any weapon sharper than his tongne. But inning and 
Brongham were in troth rivals rather than antagonists; 
and the more liberal influence of the former in the ministry 
had almost brought them into union upon the leading 
questions of the day, always excepting that of parlia- 
mentary reform. Had Canning lived and maintained 
himself in power, it might have fallen to his lot to carry 
Catholic Einancipation and a more moderate measure of 
parliamentary reform. But if, as is believed, Earl Grey 
was exduded from Mr Canning’s Government by an ex- 
press stipnlation of the king, it follows a fortiori that 
the attorney-general of Queen Caroline could never be a 
minister of George TY. That sovereign had shown on 
several occasions that the attacks made on him by 
Brougbam were never forgotten or for^ven; and Canning, 
whose own position at court was difficult enough, had 
certainly not the power to overcome the king’s resentment. 
Brougham, however, promised and gave his shortlived 
administration an independent support — ^unlike Lord Grey, 
who flercely and ungenerously attacked it. 

To this period of his life belong two occnrrences wbicb Unirentty 
cannot be passed over in silence. In 1825 the flist steps of London, 
were taken, under the auspices of Brongham, for the 
establishment of a university in London, absolutely free 
from all religions or sectarian distinctions, a scheme which 
has grown and ripened in half a centniy into no unworthy 
rival of the other universities of northern and southera 
Britain. In 1827 Brongham contributed to found the 
" Society for the Difiiision of Useful Knowledge,” — ^an & D. U K- 
association whirdi gave an immense impulsion to sound 
popular literature. Its first publication was an essay on 
the “Pleasures and Advantages of Science,” written by 
himself. One can hardly imagine at the present time 
with what avidity this paper was read, for it had no 
novelty of substance and no great merit of style. But a 
thirst for knowledge seemed suddenly to have seized the 
natioiL It broke forth in mechanics’ institutes and every 
form of instruction. To use his own language on a cele- 
brated occasion — " the sdroolmaster was abroad and the 
PTci tpineiit he had contrived to kindle on these subjects 
tended to hasten a great crisis in our political life. In tbc 
following year (1828) he delivered his great qicech on 
“Law Reform,” whidi lasted six Lours in the ddivciy iii 
a thin and exlmusted Honse, — a marvellous efibitj-'^whicb 
embraced every part of the existing sj-stem of judicature, 
and conduded with one of his noblest perorations. “ It 
was the boast of Augustus,” he said, “ and it formed part of 
the glory in which his early perfidies were lost, that be 
found Borne of brick and left it of marble, — a praise not 
unworthy of a great prince, and to whidi the present resgii 
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also has its daims. But how much nobler ^ 
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sword of craft and oppressioi^ left 
and the shield of innocence ! ’ 

The death of Canning, the failure of Lord Godench, and 
the accession of the duke of Wellington to power, a^n 
changed the aspect of affairs; but the resolution of mim- 
stets to cany Catholic Emancipation disarmed the Opposi- 
tion. whilst it spHt the Toiy party. Graver events wore 
impending. The French Revolution of 1830, following 
dose upon the death of George IV., awakened a passionate 
exdtemenb throughout Europe, and especially in thm 
country. The days of Tory government were nuuibered. 
The cry of “Reform" was rmsed; and the leader to 
“ ride the whirlwind and direct the storm” was Henry 
prQ i igTinrn. Then it was that the united county of York 
spontaneously returned him to the new House of Com- 
mons as their representative. It was the proudest moment 
of his life, for he was literally not only the representative 
of the county of York, but of the people of England. A 
stranger by birth to ftat- great province, and without an 
acre of land in it, he, by his talents, doqueuce, public 
services, and love of freedom alone, triumphed over the 
proud Yorkshire families, and took his seat in the House 
of Commons with a power no Englishman of this age has 
possessed. The Parliament met in November. Brougham’s 
first act was to move for leave to bring in a bill to amend 
the representation of the people; but before the debate 
came on the Government was defeated on another question; 
the duke resigned, and Earl Grey was commanded by 
William IV. to form an administration. 

Amongst the difiBculties the new premier and the Whig 
party had to encounter and to surmount, none was greater 
than that arising from the position, the attitude, and the 
talents of Mr Brougham. He was not the leader of any 
party ; he had no personal following in the House of Com- 
mons ; he was distrusted by the llHugs, who looked up to 
Lord Althorp ns their chief; he was dreaded alike by 
frien^ and foes ; but there stood; in solitary might, the 
formidable member for the counly of York, armed with 
invincible eloquence, and backed by the suffrages of the 
people. ^ He himself had repeatedly declared that nothing 
would induce him to esdiange 1^ porition as an inde- 
pendent member of Parliament for any office, however 
great ; and, no doubt, as an independent member of Parha- 
ment he exercised at that moment a power greater than 
any office could give. On the day following the resigna- 
tion of the Government, he reluctantly consented, in low 
and angry tones, to postpone for one week his motion 
on parliamentary reform. The attorney-generalship was 
wered to lum by Lord Grey; it was iUdignantly rejected, 
wngham himelf affirms that he desired to be master of 
the rolls, wfoch wodd have secured him a large income for 
We, and left him free to sit in the House of Commons, 
“js /ras positivdy interdicted by the king, and 

declared that he^^could 
notundert^tolead the House with so insubordinate a 

Brougham had discovered, 

HoSaS members of his party at 

Holland House, that he u-as not taken fredy into their 

^ounsds; he ^e home exasperated and vo^ng venge- 
ofi^mst Lord Grey, personally, wodd S 

pi2te^ ^ain Lorf <Lnodlor; but 

*t ^ugham out, and he was only 

tobcb^^\“^®t^®.”i““st>yhythe offer of. the great 
WhenV® question was conddered at the first meet- 
of the inch^^ '® ^“^owne House, Lord 


Holland said to his coUeagufiS, “ I suppose it must be so, 
but this is the last time we shall meet in peace within 
these walls." Brougham himself hesitated, or affected to 
hesitate. He was undoubtedly rduciant to quit the House 
of Commons and his scat for Yorkshire. ^ His mother, with 
great wisdom, dissuaded him from accepting these treacher- 
ous gifts and honours. He alleged that, as the miuistry 
might be of short duration, he was making a large sacrifice 
in giving up his professional income for a pension of 
j£4000 a year and a peerage which he had no other moans 
to support. But ho yielded to the icprcsentations of Lord 
Grey and Lord Althorp, that without him as Cliaucellor 
the Government could not be formed. On the 22d Nor-Ioii 
ember 1830 the great seal was delivered to him by the (3«aietu 
hhig, and he took his fieat on the Woolsack that evening 
as speaker of the House of Lords, being still a commoner. 

On the following day, after he hud sat to heat a Seetrh ■ 
appeal, the patent of his peerage as Baron Brougham and 
Vaux w'QS brought donui. The Lord chancellor then 
quitted the nroolsack, robed, and was introduced as a baron 
by the Marquis Wellesley and Lord Durham. 

The mind of man can conceive nothing more vivid and 
more various than the chancellorship of Lord Brougham. 

It lasted in all exactly four years — no moro; but the times 
Vere burning with excitement, and the chancellor embodied 
and expressed the fervour of the times. To rival Lord 
Bacon in the philosophy of the closet and Lord Hardwicks 
in the courts of equity, to declaim like Chatham in tbs 
House of Lords, and jest like Sheridan at Lord Sefton’s 
dinnftra, secmcd aliko easy tasks to Brougham. Ho never 
doubted of lus own capacity to play cvety part in turn,-— 
judge, statesman, orator, philosopher, buffoon; and he did 
play them all with as mucli success as an imitation can 
bear to a reality. Unhappily the verdict of time has 
proved that there was nothing of iicrmancncc, and little of 
otiginalily, in the prodigious efforts of his genius. He 
affected at first to treat the business of the Court of Chancery 
as a li^t affair, though in truth ho had to work hard to 
master the principles of equity, of which he had no experi- 
ence. His manner in court was desultory and dictatorial. 
Sometimes he would crouch in his chair, muffied in his wig 
and robes, like a man asleep ; at other times he would burst 
into restless activity, writing letters, working psoblems, 
inteimpting counsel. Mortal offence he gave to Sugden, 
then the leader of the Equity bar, who detested his person 
and despised lus law. But upon the whole Brou^am 
a just and'able judge ; and if few of his decisions are cited 
as landmarks of the -law, still fewer of them have been 
overruled. His wonderful powers of despatch enabled 
him to W'ork off the arrears of the court iu teu months, a 
thing whiiffi had never before occurred in human memory, 
and in September 1831 he boosted that not a cause » 
mained for hearing before the Lord Chancellor.^ Yrt 
towards the close of his tenure of office in the spring of 
1834, he complained to his colleagues of the tremendons 


dradgery he Imd undergone; he had sat up all the ni^ts of 
winto, he said, to write seventy elaborate judgments, and he 


VIA WMUVUO WaSXJLl X1$I|UXU6UXVX — 

ffis duties as a judge, however, ranked second in his e^ 
to his duties as a pifiitiman'and a Icgislatox; and he took a ■ 
most active and prominent part in the defence of the 
great measures of Lord Grey’s Government. We say in the 
defence of them, for he had less hand in the preparation of 
them than he wished it to be believed, TTia own statement 
that he had called his friends together and submitted to 
them a complete scheme of parliamentary reform is entirmy 
^upported, and, indeed, formally contiodicted. The 
draft of the Reform Bill was prepared by a committee of 
four other membera.of the Cabinet^ and accepted with some 

hesitati^/8‘to, W’n. But once launched in the contest. 
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especidly in the House of Peers, it owed a great deal to 
the vigour with which he defended it. The king, William 
IV., appears at first to have been amused and fiattered hj 
the attentions of- his chancellor, who made infinite exertions 
to ingratiate himself with the court. But his manner, 
which was at first obsequious, became dictatorial; his 
restless eccentricity and his passion for interfering with 
every department of state,* alarmed and irritated the Mng, 
and at last the former IDdng was turned into bitter aversion. 

It would be superfluous in this place to follow the 
fortunes of the Beform Bill of 1832, and we shall confine 
ourselves to a brief notice of the part which Lord Brougham 
took in promoting it The fimt grand crisis in the con- 
test occurred in April 1831, when General Gktscoyne’s 
amendment was carried against the Government. A 
cabinet was hdd, and ministers agreed to advise the king 
to dissolve Parliament. The king not only assented, but 
expressed his readiness to go down to Westminster in a 
hackney coach if necessary. The daborate narrative com- 
municated by Lord Brougham to hir Boebuck^ and adopted 
by Mr Molesworth in his History of the Beform Bill , — by 
which it would appear that Lord Grey and the Lord 
Chancellor resorted to management and a spedes of mild 
compulsion in making this proposal to William IV., 
Lord Brougham having taken upon himself to order out 
the royal carriages and the guards, — ^is found on more 
exact inquiry to be nnfonnd^ Unquestionably it was 
the duty of the prime minister to take the king’s pleasure 
on such an occasion, though the chancellor, contrary to 
the usual practice, did accompany him, but the whole 
correspondence of the king on the sulgect of reform is 
addressed to Earl Grey alone. The second great crisis in 
the passage of the biU was in May 1832, when it became 
necessary to obtain from the kmg his consent to make 
peers in sufficient number to cany the bill, if the majority 
in the Upper House persevered in the attempt ^o defeat it. 
It has been stated, apparently on Lord Brougham’s 
authority, that in the course of an audience granted to 
Lord Grey and himself, he succeeded in extorting from 
the king, in writing, the following paper : — 

“ The king grants permission to Earl Grey, and to his 
chancdlor Lord Brougham, to create such a number of 
peers os will be sufficient to ensure the passing of the 
Beform Bill, — ^first calling up eldest sons. 

(Signed) Whjja^ B. 

“"Wisnsor., May 17, 1832.” 

It is enough to say that this extraordinary document 
has never been seen by any one, and is not known to exist, 
therefore its exact tenor must be a mystery. The king was 
not at Windsor on the 17th May, but at St James’s ; and 
the Cabinet asked for on assurance of His Majesty’s inten- 
tions on the following day (the 18th), which tli^ would 
not have done if a written promise had been given the day 
before. This story, therefore, is incredible, and in ]^i:d 
Brougham’s autobiography nothing is said of this written 
paper Lord Grey and Lord Brougham were both of them 
strongly averse to the creation of peers, which was fiercely 
urged on them by some of their coHeagues, such os Lord 
Durham and Sir John Hobhouse. Lord Brongham has 
even intimated a doubt whether at the last extremitj* they 
should have used the power the king had at one time most 
reluctantly given them. But they both knew that their 
honour, and possibly their lives, were staked on carrying 
the bill; and, fortunately, they were relieved from the dire 
necessity of swamping the House of Lords by the influence of 
the king and the duke of Wellington over the Tory msyority. 

It is surprising that Lord Grey’s a dmin istration, which 
had achieved so great a work in pasring the Beform BUI, 
and was supported by an immense majority in the reformed 
Parliament, should so soon have come to an end. But 


Lord Grey was perpetually threatening to resign office; 

Lord Althorp longed for retirement ; the question of the 
Irish Church led to the secession of four important mem- 
bers of the Cabinet; the queen was hostile; and the king was 
alarmed and dissat^ed with the TMiig ministers. In July 
1834 the crisis arrived, and having carried on the govern- 
ment for three years and 231 days. Lord Grey resigned. 

Lord Brongham had contrived to monopolize the authority 
and popularity of the Government, and no doubt his in- 
satiable activity contributed to this result; and there were 
those who accused him of having intrigued to bring it 
abonf^ with a view to superseding Lord Grey himse lf. But 
this imputation is unjust. Brougham, however, had caused 
Mr Littleton, the Irish secretary, to suggest to Lord 
Wellesley, the lord-lieutenant, that some of the clauses in 
the Irish Coercion Bill might be withdrawn on its renewal, 
with a view to conciliate O’CoimelL Lord Althorji was of 
the same opinion ; but Lord Gr^ refused to entertain the 
proposal, and on this rock the ship struck. Brougham 
dec^red with great vehemence that it was madn psa to 
resign, and that for his own part he had not tendered his 
resignation. Very much by his exertions the Cabinet was re- 
constructed under Lord Mribonme, and without Lord Grey; 
and he appeared to think that his own influence in it woidd 
be increased. He laboured at the timn under extreme 
mental excitement,^ and in this state he unfortunately pro- 
ceeded to make a journey or progress to Scotland, where 
his behaviour was so extravagant that it gave the final 
stroke to the confidence of the kmg. At Lancaster he 
joined the bar-mess, and q>ent the night in an orgy. In 
a country house he lost the great seal, and found it again 
in a game of blindman’s-buff. At Edinburgh, in spite of 
the coldness which had sprung up between hbnself and the 
Grey family, he was present at a banquet given to the late 
premier, and delivered a harangue on his own services and 
his public virtue. All this time he continued to correspond 
with the king in a strain which created the utmost irrita- 
tion and amazement at Windsor. He seemed totally un- 
conscious of the abyss which >ras opening at his feet. He 
was not the Bacon but the Wolsqr of the lOtb century. 

The term opened in November w'ith the usual formal!- Fall cf 
ties. But on the 16th of that month the king dismissed 
his ministers. The chancellor, who had dined at Holland 
House, called on Lord Melbourne in his way' home, and 
learned the intelligencer. Melbourne made him promise 
that he would keep it a secret till the morrow ; but the 
moment he quitted the ex-premier, he sent a paragraph to 
the Times relating the occurrence, and adding that “ the 
queen had done it alL” That statement, which was totally 
unfounded, was the last act of his official life. The Feel 
ministry', prematurely and rashly summoned to power, was 
of no long duration, and Brougham naturally took an 
active part in overthrowing it Lord Melbourne was 
called upon in April 1835 to reconstruct the Whig Go%’cm- 
ment with his former colleagues. But, formidable os he 
might be os an opponent, the Whigs had learned by ex- 
perience that Brougham was even more dangerous to them 
os an ally, and with one accord they resolved that he should 
not hold the great seal or any other office. The great seal 
was put in commission, to divert for a time his resentment, 
and leave him, if he chose, to entertain hopes of recovering 
it These hopes, however, were soon dissipated ; and Liter iwr 
althou^ the late chancellor assumed an independent 
position in the House of Lords, and even affected to protect 
the Government, his resentment against his “noble friends'' 

* Mr Gierille rueonls in his Jonroal a conrersstion with Lon! Mii- 
bonnie of the 2ud Sejitemher in this year, frsin which it ii c!e^ test 
Melbontae was perfectly aware of the state the chanciller wa* in. a:-- 
that be hardly thonght his: of sosnd mind. He sdJe-l, “The Icjsg 
can’t hear these exhibitions in Scotland.'’ 
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broke out \iritb uacoutrolled Tebemence. Tbroogbout 
tbe session of 1835 his actirii^ iras undiminished. Bills 
for ereiy imaginable purpose trere thrown by him on the 
table of the House, and it stands recorded in Saraard that 
he made no less thim 221 reporfed speeches in Parliament 
in that year. Bnt in the course of the Tacation a heavier 
blow was struck. Lord Cottenham was made Lord 
Chancellor. The breach had manifestly become irrepax* 
able, £iven Lord Brougham's bnc^ant and daring spirit 
sunk for a time under the shock. A dreadful period of 
depression succeeded to the wild frenzy of the preceding 
years, and during tbe year 1836 the voice of Lord Brougham 
was unheard. He passed the spring and summer in West* 
moreland, and avoided all political conversation and conc- 
spondeoce. TVly-six years of his life were spent, and not 
much more than twenty of them had been qtent in Parlia* 
meat, where he bad earned the most prodi^ous reputation 
and influence of modern times. “What is the House of 
Lords without Broughamr— -we have heard Lord Lynd- 
hurst say— “ Brougham is the House of Lords." For more 
than thirty years after ^ fall he continued to take an active 
pwt in its jn^dal buriness and in its debates. There was 
still a power in the tone of that voice, raised as it always 
was m tte cause of peace, humam'ty, and freedom: bnt it 
wo^ have been better for his fame if he had died in the 
mdst of his gl^ His reappearance in Ibriiament on 
tte a^on of Queen Victoria was marked by sneers at 
the Oot^ and violent attacks on the Whigs for their loyal 
and en^nsiastic attachment to their young sovereiffu* and 

y>n a. o«tb«k „r a. tte 

mBcatxia^ of Lord Lurbamb mission, he overwhelmed hfe 
“‘i especially Lord Qlenelg, with a 
torrent of mvecbve and sarcasm, eqnal in point of oratorv 

e .painful narrative of these wiithings of a wounded 

’ ’l^thoutaTOwedlyrelinquS 
ostranged\im- 

j j *he whole party by which those prindrfes were 
Flattered, and not nnwilling to W flattered bv 

^ hy side nili LXSfaM 
paid the most fulsome court to the duke of Wellmi!fnni>nff 

^ SSoSt th' r®®" and men J f^hiom ^ 

t«P 


nempapem mhlbh^ ^^i^aed. The 

Md in ttn Unmb} CJn,,** SM 

•” «“ ftoU .Bd 

the House of Lords.^ The Council and 

heanng appeals from fte 
matiw and ecclesiasHLl 

He had practised a^^ . favourite tribunal 

called it, «the Codcff ^ «« he always 

Henry Vm. wasthed^eS 

when ayonng inan,befoihe2i^^®4“’= chamber) 

*®®g® of jarisdiction variS^^ English bar j 

and i .““j varied bv anpsf 7 n..»>r t • ’ 


ra vast range of jntisdiction ®°Ehah bar ; 

and inWtionallaw, suited of foreign 

r2odelledthejndicialcoin^?4^“®«ygem^ jjehS 
oue of the most useful of his remains 

“di” “t mn turn 

this board Lord Brougham devSt^* oonunittee. To 
vep^ co^i^rable ^onnt of time and sixteen years a 
elaborate ®®'l ““nj of 

Pot Con,«l report, rtUd. I«« 


and perfect the modem jurisprudence of Tndin^ and to main, 
tain prbciples of toleration in the Church of En&lan^ 

He ceased to attend the Privy Council in 1830. Bnt he 
continued to the dose of his life to hear appeals in the House 
of Lords, where his early knowledge of Snotdb law was of 
pecnliar value 

In the year 1860, a second patent was conferred not»nSi«*i 
him by Her Majesty Queen Victoria, with a reversion ofS Sa 
peerage to his youngest brother William Brougham The P*®it 
preamble of this patent stated that this unusual mark of 
honour was conferred upon him by tlie Crown as an 
acknowledgment of the great sendees he bad rendered, more 
especially in promoting the abolition of slaray and the 
emancipation of tbe negro race. Tbe peerage is thus 
perpetuated in a junior branch of his family. Lord 
Brougham’s marriage with Mra Spddinglad given him no 
male heirs, and his only daughter died in early life anmanied 
Upon the portal of one of those delightful villas which Befe- 
nestle amon^t the dive trees and the carob trees at “'**** 
Cannes, along tbe shores of tbe Mediterranean, are inscribed ^ ~ 
the lines — 

“ Inveni portnm : spes et fortuna valete. 

Sat me luastis ; Indete nunc (^os,” 


Such was the haven, such the abode, in which Lozd 
Brougham found repose from the trinmphs and the dis- 
appointmeuts of his agitated csdstence. The pure and 
genial air of the South calmed bis nerves and perhaps 
prolonged bis life. There be returned with uudiminished 
^easure to the bead'springs of science, philosophy, and 
literatnr& His spirits were more equable 3 bis mind more 
(aim j bis society charming. There, then, be spent a con- 
siderable part of tbe later years of bis life j and there, when 
me hour of departure came, his remaios mingled with the 
OMt. An accident bad attracted bis attention to tbe spot 
abemt the year 1838. He bought a tract of land ; he built 
on itj and the Villa Louise Eleonora recalled by its name 
the adored memory of his lost and only child. Oinnes, 
when he first visited it, was little more than a fishing village 
on a picturesque coast. His (ihoice and his examifle made 
it the sanatorium of Europe. 

Tfi® fame of Lord Brougham bad long mitended fat beyond 
the frontiers of bis native land. The generous and lofty ' 
seunments which he clothed in foroible language touidied 
the heart of mankind. But there was something peculiarly 
con^nial to his own mereurial temperament in the life and 
of France. In 1833 the Academy of Moral and 
r^oiitical Science had conferred upon him the high rank of 
an oa(^te of the Institute. The Academy of Science did , 
®®*, 7 ®®'?® fo to his demonstrations. TheFteiwh, 
jnth them livdy sympathy for biiUiant intellectual ptwer, 
lo^ve him all his eccentricities. He has been known to 
Woyer M. Guizot. He once asked the French Government 
0 give him an island with a state prison on it. He would 
op in to tea at the Tnileries in his checquered trousers, 
net soiuetimes bring a friend with him, utterly regardless 
ot soiaal usages and etiquetta His French, though fluent 
^ barbarous and dissonant a brogue as ever 
the ears of a Parisian. Hobody knew what he 
■»r the revolution of 1848 he asked 

?ifm ® forgetfulness of Frrach law) to have 

maefe a IVench citizen. But friendship in France is 
much teoemous. Lord Brougham had contributed aa 
^ effact old hatreds and to establish a 
hi/fonf ®^®®® between France and Great Britain. He 
Md “ ® aofi indulgent ^irit J 

frmn tributes to his memory which have issued 

— press, none is at once more truthful and more 


® “»e of £seott v. 


^ Martin, wliiiib fcstab- 

lavinaa' adminiitered by aWeileyaa inSnlstet « 

n. was prepared deUrated by W Brongbi^ 
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tender than the discourse pronotmced by 31. ^ligaet in tbe 
Institute of Fiance in bononr of tbefr great associate. 
Upon that southern coast the last days of this veteran 
combatant in the fields of lav and politics vere qient. 
There at Cannes, npon the 7th 3Iay 1868, in the ninetieth 
year of his ag^ he expired; and if TVestiniiister proffered 
no sepulture to the greatest orator of onr times, he rests, 
at least, in the spot vhich had his latest affections. 

To vhat precedes ve hare little to add, for vho can 
attempt to portray so mnltifarions, inconsistent, and 
variable a being? The irritability of his temper and the 
egotism of his daracter made him not only formidable as 
an antagonist but dangerons as a friend. Yet at bottom 
he had genuine varmth of heart and good nature. He 
vas a devoted son, an affectionate parent and brother; 
covetous to a degree of pover and patronage, but prodigal 
in the use of it ; disdaining money, yet happy to bestov it 
on others ; fond of conrting the great, yet not insensible to 
the sufferings and the sympathy of &e humble and the 
poor. With unbounded self-confidence, he vanted self-con- 
trol, and at times under the influence of grief, of resentment, 
of ambition, of disappointment, or of success, he vas scarcely 
accountable for his actions, still less for his language. His 
imagination conjured up occurrences vhich had never taken 
place ; and he changed as rapidly as a chameleon, uncon- 
scious of the transformation. Hence it came to pass that 
frhilst men marvelled at his astonishing gifts, th^ ceased 
to trust his character; and the splendid promise of the 
morning of his life vas overcast before its close. 

The activity of Lord Biou^m’s pen vas only second 
to the volubility of his tongue. He carried on a vast and 
incessant correspondence of incredible extent. For thirty 
years he contributed largely to the Edinhurgh Ranew, and 
he continued to vrite in that journal even after he held the 
great seal The best of his vritings, entitled “ Shet^es of 
Ihe'Statesmen of the time of Geotge HL,” first appeared in 
the Review. These vere foUoved by the ** Lives of Men of 
Letten and Science ” of the same period. Later In life he 
edited Palsy's JMUural Theology; and he published a vork 
on political philosophy, besides innumerable pamphlets and 
letters to public men on the events of the day. He 
published an incoirect translation of Demosthenes’s Oration 
for the Crown. A novel entitled Albeit Lunel vas 
attributed to him. A fragment of the History of England 
under the House of Zaneaster employed his retirement, but 
ve think it vas published without his name, and certainly 
without success. In 1838 Messrs Black of Edmbnigh 
published an edition of his speeches in four volumes, 8vo, 
elaborately corrected by himself. The last of his vorlm vas 
his posthumous Avtdbiiyraphy. Yet ambitious as he vas of 
literary fame, and jealous of the success of other authors, he 
foiled to obtain any lasting place in English Uterature. 
His style vas slouc^g, involved, and incorrect. Like his 
Imndvriting, vhich vas precipitate and almost lllegiblp, 

' except to the initiated, his composition bore mar^ of 
haste and carelessness, and nowhere shows any genuine 
originality of thought The collected edition of his works 
and speeches published by GiifSn in 1857, and reissued 
by* Black, of Edinburgh, 1872, is the best; and it vas 
carefully revised by mmself, with introductions to the 
different pieces. Ss autobiography is of some value from 
the original letters with which it is interspersed. But 
Lord Brougham’s memory vas so much impaired when he 
began to vrite his recollections, that no lelmnce can be 
placed on his statements, and the vork abounds in mam- 
fest errors. (e. b.) 

BBOUGHTOX, Hugh, a learned scholar and divine, 
vas bom at Oldbury in Shropshire in 1549. After receiv- 
ing the rudiments of his education at a provincial stdiool, 
he vent to Cambridge, where in due time he was chosen a 
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fellow of Christ’s College, and took orders in the church. 
During his career at the university he laid the foundation 
of the Hebrew scholarship for vhich he vas afterwards so 
distinguished. From Cambridge he vent to London, where 
his eloquence gained him many and powerful friend In 
1588 he published his first vork, “a little book of great 
pains,” entitled the Consent of Scriptures. This vork was 
strongly opposed at both the great universities!, and the 
author vas obl^d to defend it, which he did in a series 
of lectures. In 1589 he vent to Germany, where he fre- 
quently engaged in discussions both with Bomanists and 
with the learned Jews whom he met at Frankfort and else- 
where. In 1591 he returned to England, and published an 
Explication of the article of Chrisfs descent into Hell, which, 
like his former treatise, elicited a violent oppositioiL In 
1592 he once more went abroad and cultivated the acquaint- 
ance of the principal scholars of the different countries 
through which he passed. Sudi was the esteem in which 
he was held, even by his opponents, that he was offered a 
cardinnr s hat if he would renounce the Protestant faitli. 
vMch, however, he declined to do. On the accession of 
James he returned to England ; but not being engaged to 
co-operate in the new translation of the Bible then begun, 
he retired to Middlebnrg in Holland, where he preached 
to the English congregation, lit 1611 he returned tc 
England, where he died the following year. Some of 
his vor^ vere collected and published in a large folio 
volume in 1662, with a sketch of his life by Dr Lightfoot, 
but many of his dteological MSS. remain still unedited in 
tiie British Museum. 

BBOUGHTOX, TeomJlS, a learned divine, and one of 
the original writers in the Biographioc Britannica, vas 
born at London, July 5, 1704. At an early age he vas 
sent to Eton, where he soon distinguished himself by his 
acuteness and studious disposition. Bring superannuated 
on this foundation, he removed about 1722 to tbe university 
of Cambridge ; and, for the sake of a scholarship, entered 
himsdf of Cains Collie. Here two of the principal objects 
of his attention were the acquisition of the modem 
languages, and the study of mathematics, under tbe famous 
Professor Sanderson. In May 1727, Broughton, after 
graduating as HA, was admitted to deacon’s orders, and 
in the succeeding year vas ordained priest, and took tbe 
degree of M.h. He then removed from the university to 
the curacy of Offley in Hertfordshire. In 1739 be vas 
instituted to the rectory of Stepington, or Stibington, in 
the county of Hnntin^on. He vas soon after chosen 
reader to tbe Temple, by which means he became known 
to Bishop Sherlock, then Master, vho conceived so high an 
oianion of Broughton’s merit, that in 1744 he presrated 
Tiim to the valuable vicarage of Bedminster near Bristol, 
with the chapels of St Mary Bedcliff, St Thomas, and 
Abbot’s Leigh annexed. He was afterwards collated 
by the same patron to the prebend of Bedminster and 
in the cathedral of Salisbury. Upon receiving 
this preferment he removed from London to Bristol, 
where he married tbe daughter of Thomas Harris, clerk of 
that city, by whom he bad seven children. He died 
December 21, 1774. 

BBOUGHTOX, Johjt Casi Hobhouse, Locd, an Eng- 
lish statesman, vas the eldest son of Sir Benjamin Hob- 
house, first baronet, and vas bom at Bcdlands, Bristol, 
June 27, 1786. He was educated at ‘Westminslpr School 
and Trinity College, Cambridge, where he tcok his degree 
of B.A in 1808. During his residence at Cambridge he 
became the intimate friend of Lord Byron; and in the 
summer of 1609 tbe two friends set out together on a 
tour in tbe South of Europe. They visited Spain {then 
the theatre of the great war with Xapolcon), Portncal. 
Greece. Albania, and Turkey. The winter W3.« spent at 



382 


B R 0 — B R 0 


Atiens, and in 1810 Hobhonse returned home. In the 
campaims of 1813 and 18U he accompam^ the alUed | 
armies, and was present at the great battle of Dresdem In 
the winter of 1816-17 he rejoined Byron m Italy, and they 
visited Venice and Borne together. Hobho^e had been 
trained in the Liberal school of poUtics, and Imd written 
p om plilpte and review articles in defence of liberal doctnnra. 
He had by this time become what was then contemptuously 
paHpil a “downright radical” In 1816 ho pubhshcd 
anonymously a work in two volumes entitled, The Suh- 
itanee of some Letters toritten by an English Gentleman 
Resvifini at Paris during the last Reign of tiu Emperor 
Napoleon. His aim in it was to correct certain misrepre- 
sentations which were current of the events of the Hundred 
Days. The tone of the book gave great offence to the 
English Government j and being translated into French 
was equally offensive to the Government of the Bestoration. 
The French trandator and printer were both prosecuted in 
1819 for “atrocious libel” on the Government; and 
were sentenced to fine and imprisonment, the former for 
twelve months, the latter for six. On 13th December of 
the same year the speaker’s warrant was issued for the 
arrest of Hobhonse, and he was committed to Xewgate. He 
made an unsnccessftd application to Chief-Justice Abbott 
{Lord Tenterden) for ^ebaige by habeas corpus, and he 
was not liberated till about the end of February. The 
treatment which he had suffered gave him the prestige of 
a martyr to the dominant Toryism, and in the eyes of the 
multitude this was his glory. At the close of 1818 he had 
contested the borough of Westminster, Sir Francis Bnrdett 
desiring him as a colleague, and giving .^1000 towards the 
necessary expenses of his candidature. But he was beaten 
by his rival, George Lamb, the brother of Lord Melbourne. 
He now came forward again, and was returned by a large 
majority (1820). In the first session of parliament he pro- 
duced a powerfM impression, first by his severe speech on the 
suppression of a Literal meeting at Oldham, and soon after 
by the vigorous support he gave to the bill for disfranchis- 
ing the borough of Gramponnd. During the next, twelve 
yrars he was the ardent and courageous advocate of all 
Literal measures,— among them, of the repeal of the Test 
and Corporation Acts, and of Catholic EmancipatioiL In 
August 1831 he succeeded to the baronetcy, and six months 
later was called to office as Secretary for War under the 
ministry of Earl Grey. In April 1833 he was named Chief- 
Secretary for Ireland, but lost his seat at the new election. 
In thefoBowing year he was returned M.P. f or ISTottingham 
Md received the appointment of Chief-Commissioner of 
Woote and Forests under Lord Melbourne. Betiiing with 
, oo- « in the autumn, he resumed office in April 
183o as Prudent rf the Board of Control, a post for wMch 
and which he held tiU September 
i j reeled to the same office under the Bussell 

w 1 .“ “ ^ ^ 1852. Meanwhile 

f or Si and had teen returned 

fmmTw ^ 1“ 1851 he was raised to the peerage, and 
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contribntor to periodical litmfr. "nns also a 

Lady Julia Hay, youngest “arried 

Tweeddale, by whom he^^hJe 
His wife died many years tefom Jim 
died in London, June 3, 1869. As te le^S B^rogliton 
his peerage became extinct 


BROUKHUSIUS, or Beoekhuizex, Ja^*, a distin- 
gushed sdiolar, born in 1649 at Amsterdam, where his 
father was a clerk in the Admiralty. His father dying when 
he was very young, he was taken from literary' pursuit^ in 
whicb he had made great progress, and placed with an 
.apothecary at Amsterdam, with whom he lived several years. 
Not lildng this employment, he entered the army, and 
in 1674 was sent with his regiment to America, in the fleet 
under Admiral de Buyter, but returned to Hohand the 
same year. In 1 678 he was sent to the ^irison at Utrecht, 
where he contracted a friendship with the cdebraled 
Gnsvius ; and here he had the misfortune to be so deeply 
implicated in a duel, that, according to the laws of Holland, 
his life was forfeited. Grmvius, however, wrote immediately 
to Nicholas Heinsins, who obtained his pardon. Not long 
afterwards he became a captain of one of the companies 
then at Amsterdam ; and was thus enabled to pursue his 
studies at his leisure. His company being disbanded in 
1697, he received a pension, upon which he retired to a 
country-house near Amsterdam. He died in 1707, aged 
fifty-eight. 

As a classical scholar, he is distinguished by his ediNons of Pn- 
pertins and Tibnllns, the former published in 1702, the latter in 
170S. His Carmina were published at Utrecht, IfiSf, in 12iuo; 
and in a more handsome form by Van Hoogstraatien, Ansteidam, 

1711, 4to. His Dutch poems were also pnblished at Amsteidsm, 

1712, Sro, by the same honse, with a life prefixed. 

BROUSSA, Bbussa, or Beusa, in Turkish Bursa, a dty 
of Asiatic Turkey, in the province of Anatolia, and capi^ 
of the sanjak of IGiodavendkiar, is situated in a fertile 
valley, at the northern foot of Mount Olympus or Besbish 
Dagh, 57 miles S.S.E. of Constantinople. Its streets are 
narrow and dark, and its houses are for tbe most part built 
of wood ; but its numerous minarets give it a magnificent 
appearance from a distance, and the rich variety of colon^ 
ing that everywhere meets the eye has a very strikingeffect. 
It is abundantly supplied with water, which flows down 
tho middle of many of tbe streets, and rises every belaud 
there in beautiful fountains. On the top of a rock iu tbe 
heart of the town stands the ancient citadel, tbe walls of 
which date from thelSth century, and are of Greek constrnc- 
tion ; and on the west side is tbe Byzantine cbnrvh of 
Elijah, which is now known as the Daud Monosteri mosque^ 
and contains tbe tomb of Orkhan. The most important of 
the other mosques, the number of which is said to be 
upwards of 600, ore Ogld Jami, or the mosque of the three 
sultans ; the Teskil Jami, or the green mosque ; and Ghan 
Unliar Jami, or the mosque of the conqueror. There are 
also in the town three Greek churches, one Armenian, and 
several synagogues. Many of its ’ colleges, bazaars, and 
caravanserais are buildings of considerable importance, and 
comparison with those of Constantinople. Bronssa 
is the seat of a provincial governor, of a mollah or jndge^ 
who ranks as third in the kingdom, and of a mufti or 
spintnal chiel The Greeks and Armenians have eadi 
an arcdilnsbop in the town. As a commercial city Broussa 
ranks with the most flourishing in the empire. The town 
of Getnlik at the head of Mudani Bay, from which it is 
abont 20 miles distant, serves os its port. It manufactures 
carpets, tapestry, and various kinds of aHk good^ tbe 
material for the latter being obtained from the mulberry- 
plantations of the neighbourhood. In 1862 there were no 
fewer riian sixty, silk factories belonging to Italians, French- 
men, and Germans. About a mile and a half from the 
town are the famons baths of Bronssa, which qre fed 
seroral mineral springs varying in temperature up to 184 , 
and from a hill in the vicinity is obtained a good ropplj 
of meetschaum day. The population of Bronssa is vanoady 
Mostrds (Dicf. GSog. de FEmpire Ottoman, 
fin 70.000. by Dr C. Sandreezki in 1844 at 

60,000, and 1^ Consul Sax at 40,000, 
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Broossn, the Prusa of the claerical Tniteis^ foimded, it is said, 
at the suggestion of Hannibal, \ra5 for a long time the seat of 
Bithynian kings. It continued to , flourish under the Homan and 
Byzantine emneroTS till the 10th century, when it vas captured and 
destroyed by &eif'ed>daulet of Aleppo. Hestored bf the Byzantines, 
it was again taken in 1327 by the Ottomans after a aege of ten years, 
and continued to be their capital till Amurath 1. removed to Adria- 
nople. In 1402 it was pillaged by the Tatars ; in 1413 it resisted an 
attack of the Karamaiuans ; in 1512 it fell into the power of Ala 
Eddin ; and in 1607 it was burnt by the rebellions Kalenderogli. In 
1833 it was seized by Ibrahim Pasha, and from 1852-55 afford^ an 
a^’lnm to Abd-d>£ader. In modem times it has suffered several 
times from earthquake and conflagration, especially in 1855. 

BROnSSAIS, FsAirqois Joseph Yictob, a celebrated 
French physician, was bom at St Malo in 1773. From 
his father, who was also a physician, he received his first 
instructions in medicine, and he studied for some years at 
the college of Dinan. At the age of seventeen he entered 
one of the newly-formed republican regiments, but ill 
health compiled him to withdraw after about two years. 
He resumed his medical stndie^ and after passing some j 
time in the hospitals of St Malo and Bryt, obtained an ; 
appointment as surgeon in the navy. In 1799 he proceeded 
to Paris, where in 1803 he gradnated as M.D. In 1805 
he again joined tbe army in a professional capacity, and 
served in Germany, Holland, Italy, and Spain. In 1814 
be returned to Parish and was appointed assistant-professor 
. to the Military Hospital of the Yal-de-Grace, where he first 
promulgated his peculiar doctrines. His theory, which 
strongly resembles that of John Brown, points to exdta- 
tion.or irritation as the fundamental fact in life. He found 
the principal cause of disease in over-irritatiou, which, 
primarily local, extends itself throng sympathy to the 
other organs of the body, as in fever. His lectures were 
attended by great numbers of students, who received with 
the utmost enthusiasm the new theories which he pro- 
pounded. In 1816 he published his Sxamai de la doetrine 
midieaU ginh-alment adoptie, which drew down upon its 
anthor the hatred of the whole medical faculty of Paris. 
By degrees his doctrines triumphed ; and were adopted in 
the writings and practice of the best physicians, and even 
in the memcal school itsdf, long before their propounder 
held office in that institutiorL & 1831 he was appointed 
professor of general pathology in the academy of medidue, 
and taught with great applause till his death in 1838. The 
recent development of physiological science has shown 
that his theories are but partially true, and are of little 
value as a general explanation of disease. Of his works, 
■which are very numerous, the most important are the 
JSxatnen and De VIrritatioa et de la Fciie, 

BBOHSSOHET, Pi^e Mabie Avgtjsxe, a distin- 
gnished French naturalist^ was the son of a schoolmaster, 
and was bom at Montpellier in 1761. He was educated 
for the medical profession, and at the age of eighteen was 
appointed to fill a professor’s chair. Botany seems to have 
been the sdence to ■nhich he was at first chiefly devoted; 
and he laboured with much zeal to establish the system of 
Linncens in France. YTith this view, as well as for his own 
improvement, he went to Paris, and visited (he various 
museums and collections. He next came to England, and 
uus admitted in 1783 an honorary member of the Boyol 
Society. He published at London the first part of his work 
on fishes, lehthyolagia Decat 1. On his return to Paris 
he was appointed perpetual secretary to the Society of 
Agriculture, an office which the intendant Berlhier de 
Sauvigny re.<!igned in his favour. In 1789 he was nomi- 
nated a member of the Electoral College of Paris, and for 
some time had the charge of superintending the suppl 3 ’ of 
provisions for the capit^ Tinder the Convention he had 
to leave Paris, and after some dangers he made his way to 
Madrid. The enmity of the French emigrants, however, 
drove him from Spain, and afterwards from Lisbon, where 
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he had sought an asylum. At last he went out as physician 
to an embassy which the (Jnited States sent to the emperor 
of Marocco ; and on this occasion his friend Sir Joseph 
Banks, informed of his distresses, remitted him £1000. 
After residing for some time at Marocco, he obtained from 
the Frencih' Directory permission to return to France, and 
was appointed by them consul at Tenerifie, where he 
rerided for two years. On his return in 1797 he was 
chosen member of the Institute, and was reinstated in his 
botanical professorship at Montpellier, with the direction 
of the botanical garden. He was afterwards elected a 
member of the legiriative body,bnt died of apoplexy on the 
27th July 1807. France is indebted to him for the intro- 
duction of the Merino sheep and the Angora goat. Hone 
of his works are now of importance. 

BBOU'WElt, Adbiah, a Dntch painter, was bom at 
Haarlem in 1608, of very humble parents, who bonnd him 
apprentice to the painter Frank Hals. Brouwer had an 
admirable ^e for colour, and much spirit in design ; and 
these gifts his master appears to have turned to his own 
profit) while his pupil was half starved. As the result of 
this ungenerous treatment, Bronwer was frequently brought 
into low company and dissipated scenes, uhid he delineated 
with great spirit and ■vivid colouring in his pictures. The 
unfortunate artist died in a hospitd at Antwerp in 1640, 
at the early age of thirty-two, consequently his woiks are 
few and rarely met with. The largest collection of his mas- 
terpieces is in the picture gallery at Munich. 

BBO'WH, Chabies Bbocedex, the first American 
novelist who acquired an European reputation, and the first 
American who made hteratnre a profession, was bem of 
Quaker parents in Philadelphia, January 17, 1771. A 
yonth of delicate constitution and retiring habits, he earlj* 
devoted himself to stndy; his principal amusement was 
the invention of ideal architectuml designs, devised on (he 
most extensive and elaborate scale. This characteristic 
talent for construction subsequently assumed (he shape of 
utopian projects for perfect commonwealths, and at a later 
period of a series of novels distinguished by the ingenuity 
and consistent evolution of the plot. The transition between 
these intellectual phases is marked by a juvenile remance 
i entitled Carsol, not published until after the author s death, 

I which professes to depict an imaginary community, and 
shows how thoroughly the young American was inspired by 
Godwin and Mary Wollstonecraft, whose principal writings 
had recently made their appearance. From the latter he 
doived the idea of his next work, J levin, an enthusiastic 
but inexperienced essay on the question of woman’s rights 
and liberties. From Godwin he learned his terse style, 
condensed to a fault, but too laconic for eloquence or modn- 
lation, and the art of developing a plot from a single 
psychological problem or mysterious circumstance. The 
novels which he now rapidly produced offer the strongest 
affinity to Caleb Williamt, and if inferior to that remarkable 
work in the subtlety of mental analysis, greatly euti-aes it 
in affluence of invention and intensity of poetical feeling. 
All are wild and weird in conception, with incidents border- 
ing on the preternatural, yet the limit of possibility is never 
transgressed In Wieland, the first and most striking, a 
seemingly inexplicable mystery is resolved into a case cf 
ventriloquism. ArthurMmynisnmariahle forthe descrip- 
tion of the epidemic of ydlow fever in Kew York in 179S, 
which had proved fatal to the author’s most intimate friend 
JSdgar Hvnilp, a romance rich in local colouring, is remark- 
able for the effective use made of somnambulism, and 
anticipates Cooper’s introdnetion of the Red Indian info 
fiction. Ormond is less powerful, but contains one character, 
ConstantiaDudley, whidi excited the enthusiosticadmiraticn 
of Shelley, who was also deeply entranced by Brown’s other 
romances. “Hothing,” asserts ^frs Fcacoi^, ” so blended 
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itsdf with the atracture of his intariormmd as the craafaons 
of Brown" The two had, indeed, nearly every leading 
trait in common, although Brown’s weak health and narrow 
circumstances restrained him from carrying his enthusiastic 
aspirations into practice. Two subsequent noveb, designed 
as representations of ordinary life, proved failures, and 
Brown betook himself to less ambitions literary pursuits, 
compiling a general system of geography, editing a 
periodical, and an annual register, and writing politiral 
pamphlets which attracted considerable attention at the 
timA He died of consumption, February 22, 1810. He 
is by Ms biographer as the purest and most 

amiable of men, and in spite of a certain formality due, 
perhaps, to his Quaker education, the statement is borne 
out by his correspondence. As a novelist he ranks ve^ 
high ; he is the precursor of Hawthorne, and hitherto his 
only AmBrican rival Greatly inferior to Hawthorne, in 
truth of natural description and insight into human 
character, he surpasses him in narrative and constructive 
abili^. Wieland and Edgar Hundy especially are thrill- 
ing and flyft iting in the highest degree, while preserved by 
the constant presence of a psychological problem from 
degenerating into mere sensationalism. Most of Brown’s 
novels have been reprinted in England, but none recently. 
His life by his friend Dunlop (Philadelphu^ 1815} is a* 
grievous piece of bookmaking, but is interesting from the 
subject. An edition of his works in 6 vols. was published 
at ^iladelphia in 1857. (s. o.) 

BBOWH, JoHK, D.D., an English divine and author, 
was bom at Rothbury, Northumberland, in November 1 715. 
He was the son of John Brown, a descendant of the Browns 
of Ooalstown near Haddington, who at the time of his 
son’s birth was curate of Bothbury. He was educated at 
St John’s, Cambridge ; and after graduating as B.A. with 
gr^t distinction, he returned to his father’s house at 
Wigton, received deacon’s and priest’s orders from Sir 
George Fleming, bishop of Carlisle, and in 1739 went to 
Cambridge to take his MA. degree. In 1745 he distin- 
guished himself as a volunteer, and was soon afterwards 
appointed one of his chaplains by Dr Osbaldeston, on his 
admission to the bishopric of Carlisle. It was probably 
during his residence at Carlisle that Brown wrote his poem 
entitied Honmr, inscribed to Lord Lonsdale. His 
poetical production was his Esny on ^ire, addressed to 
Dr Warburton, to whom it was so acceptable, that he took 
Brown into his friendship. He also introduced him to 
Ralph Allen, of Prior Park, near Bath, to whom in 1751 
Brown dedicated his Essay on ihs Oharacteristics of Lord 
Shaftesbury. In 1754 he was promoted by the earl of 
Harfwicke to the living of Great Horkesley in Ta»-«iBr^ and 
m ^ following year he took the degree of doctor of divinity 
^ ^mbridge. In this year also he published his tragedy 
of Batbca-ma, which, under the management of Garrick, 
Mlod with considerable applause, though it was 
sharply censured when published. 'This tiSgedy was 
f second, entitled AtheUtane, which was 
reSJJi W theatre. This was alsoweU' 

tendeuq/ to insanity, and from heredity 

attimes tofitsof eyceraiveSC^cJi had been subject 
on the 23tdof Septe^er nJe committed suicide 

dMort estirel, »tt. .ducted. hart>g Jd a 


of Latin, Greek, and Hebrew while > employed as a' 
shepherd. He was, for a great part of his life, minister of 
the Burgher branch of the Section' Church in j^ding- 
ton, and also discharged the duties of professor of divinity; 
Though ho had not enjoyed the advantages of a regular 
education, he mastered the classical tongues, as well a-> 
several modern -and Oriental languages, and gained a just 
reputation for learning and piety. He died in 1787. The ' 
best of his works, which are very numerous, are his Sdf 
Interpreting BMe and Dictionary of the Bilde, works thiii 
were long very popular in Scotland. He also wrote a 
valuable Body of Divinity. ■ . 

BROWN, JOHX, the founder of the'Brunonian theory 
of physic, was born in 1735 at Lintlaws or at Preston, 
Berwickshire. He was originally destined for the employ- 
ment of a weaver, but the bey’s talents attracted the atten- 
tion of his schoolmaster, through whose endeavours his 
parents were encouraged to allow him to begin study for 
the church. At the age of twenty be came to Ediiibnigb 
and entered the classes at the university, supporting him- 
self by private tuition. In 1759 he seems to have discon- 
tinued his theological studies, and to have begun the study of 
medicine. He soon attracted the notice of Dr Cullen, who 
engaged him as private tutor to his family, and treated 
him in some respects os an assistant professor. Brown, 
however, thought that Cullen did not advance his candida- 
ture for a ‘Vacant chair, and the frioddship between the two 
was soon completely broken. In 1780 appeared the 
Elementa Medicinoe, expounding the new, or os it was 
then called the Brunonian, theory of medicina ^ Tb 
fundamental idea of this theory was the division of diseases 
into two dasscs, sthenic and asthenic, the one caused by 
excess, the other by deficiency of excitement, and the con- 
sequent method of treatment by debilitating or stimulst 
ing medicines. That Brown's ideas should have excited 
the discussion they did seems now incredible. Shortly 
after the publication he obtained the degree of M.D. at Sc 
Andrews, and in 1786 he set out for London in the hope of 
bettering his fortunes. He died of apoplexy in October 
1788. A Life of Brown by Beddoes ivas published in 
1801. An edition of his works, with notice of his life 
by his son, W. 0. Brown, appeared in 1804. 

BROWN, JoHX, D.D., an eminent Scottish divine, son 
of the Rev. John Brown of Whitburn, and grandson of the 
Rev. John Brown of Haddington, was bom at WMtburn, 
Linlithgowshire, on the 12th July 1784. He studied at 
Glasgow university, and afterwards ht the divinity hall of 
the " Burgher ’’ brauch of the “ Secessiou” Church at Sel- 
kirk,^ under the celebrated Lawson. In 1806 ho was 
ordained minister of the Buighpr congregation at Biggar, 
lAnarksMre, where he continued to labour for sixteen yew 
with growing popularity. Transferred in 1822 to the 
charge of Rose Street church, Edinburgh, he at once toot 
a high rank as a preacher. Deficient in imagination ana 
in spontaneity of utterance, he had nearly^ the other 
qualities of a pulpit orator, — a powerful and flexible voic^ 
a presmee at once winning and commanding, clter an 
persuasive reasoning, and a habitual earnestness, rising no 
unfrequently into fervour. In 1829 he succeeded 
in the pastoral cha^e of Broughton Place church, 
burgh, where his congregation speedily became one of t * 
largest .in the city. In 1835 he was appointed one of ta 
professors in the theological hall of the Secession Chared, 
and, great as was his ability as a preacher and pMtor, i 
probably in this sphere that he rendered “i* ' 

valuable service to his own denomination and the ch^ 
at mrge. He had been the first in Scotland to 
7?® pulpit ministrations what is known as the exege« 
method of exposition of Scripture, and he fully 

uuself of his position os a 'urofessor to illustrate 
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method and extend its ns& To him probably more than j 
to any other man is due the abandonment of the radically ! 
vicious principle of interpretation according to the “ analogy 
of faith,” ivhich practically subordinated the Bible to &e 
Creed. To his favourite task of exegesis, which he him- 
self described as the main object of his pnblic life. Dr 
Brown brought a rare critical sagacity, exact and extensive 
scholarship, unswerving honesty, and a clear, logical style. 
His expository works, noted below, have accordingly a 
permanent value. Dr Brown was naturally of a retiring 
disposition, but the strength of his convictions forced him 
to take a prominent part in the chief religions and political 
discussions of his time. He had a considerable share in 
the Apocrypha controvert, and he was thron^ont life a 
vigorous and consistent upholder of anti-state-chnrch or 
“voluntary” views. His two sermons on The Late of 
ChrUtrespeeting eivU <hedveMe,txpeeially in the payment of 
tribute^ called forth by a local grievance from which he had 
personally suffered, were afterwards published with exten- 
sive additiorrs and notes, and are still regarded as an 
admirable statement and defence of the volrmtary prin- 
ciple. In a discussion which nutated his denomination for 
several years in regard to the nature and extent of the 
atonement, Dr Brown took a part which led to a formal 
charge of heret being preferred against him. In 1845, 
after the to him pecr^arly painful ordeal of a somewhat 
protracted trial, he was acquitted ly the Synod. From 
that time he enjoyed the thorough confidence of his deno- 
mination (after 1847 “the United Presbvterian Church”), 
of which in his later years he was generally regarded as the 
leading representative. Dr Brown died on the 13th 
October 1 83S. 

Dr Brown’s chief works were — Expository Disamrsts on First Peter 
(ISiS); Exposition o/tAeJnseoursesand&tyinys e/our £ord (1850); 
Ei^ntition tf our Lord's Intercessory Prayer (1850) ; The Eesttrree- 
tim of Vfe (1851) ; ExposUian of the Epistle to the Galatians (1853) ; 
and jinaiyUeal Exposition of uU Epistle to the Eomans (1857). See 
Memoir <f John Eroim, D.l)., by John Cutos (1860). 

BBO'WX, JoHX, an American abolitionist, celebrated as 
the originator of the Harper's Ferry insurrection, was bom 
in Toirington, Connecticut, on the 9th ^y 1800. 
Ori^ally intended for the church, he was compelled' to 
give up study for this purpose on account of inflammation 
in the eyes. He then took up the business of a tanner, 
which he carried on for twenty years. Not being very 
successful in trade, he started business as a wool-dealer in 
Ohio in 1840. Failing also in this he removed to Essex 
county. New York, in 1849, and began to reclaim a 
large tract of land which had been granted to him. 
After two years he returned to Ohio and resumed 'his 
busiuess as a wool-dealer. In 1833, with his foru* sons, he 
migrated to Kansas, and at once took a prominent position 
as an anti-slavery man. He became renowned in the 
fierce border vrarfare which was carried on for some years 
in Kansas and Missouri, and gained particular celebrity by 
his victory at Ossowattomie. About this time he seems to 
have formed the idea of effecting slave liberation by arming 
the slaves and inciting them to rise in revolt against tiieir 
oppressors. As the first step in this scheme, he designed 
to seize the arsenal of Harper’s Ferry, where an immense 
stock of arms was kept. On the night of the 16th 
October 1839, he, vrith a handful of well-armed and 
resolute companions, overpowered the small guard and 
gained possession of the arsenal During the next 
morning he made prisoners of some of the chief men of the 
town, but there was no rising of slaves as had been 
expected. The townsmen, too. recovered from their 
astonishment at the audacity of the act, and a bold attack 
was made on the arsenal Fresh assailants poured in from 
the country round, and on the morning of the 18th the 
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arsenal was recaptured, and Brown, severely wounded, was 
taken prisoner. On the 27th October he was tried at 
Charl^own for treason and murder, and was found gnO^. 
The sentence passed upon him, death by hanging, was 
carried into execution on the 2d December. His fate 
made an extraordinary impression on the exdted feelings 
of the Americans, and his name has become a honsehold 
word among the Abolitionists. 

BBOTVN, Bobebt, the foimder of the Brownists, a 
numerous sect oi dissenters in the reign of Qneen 
Elizabeth, was bom in 1550. He was the son of Anthony 
Brown of Tolthorp in E ntland shire, whose father obtained, 
by a charter of Henry VilL, the singular privilege of 
wearing his cap in the kin^s presence. Bobert was 
educated at Cambridge, and was afterwards a schoolmaster 
in Sonthtrark. About the year 1380 he began to pro- 
mulgate his principles of dissent from the Established 
Oini^ ; and the following year he preached at Norwich, 
where he soon attracted a numerous congregation. His 
unmeasured assaults upon the Church of ^gland form 
of government gained for him mariy followers. His sect 
daily increasing; Dr Freaky bishop of Norwich, with other 
ecclesiastical commissioners, called him before them. 
Being insolent to the court, he was committed to the 
cust^y of the sheriff’s officer, but was released at the inter- 
cession of his relative the Lord Treasurer Burghley. Brown 
now left the kingdom, and with permission of the States, 
settled at Middlebnrg in Zealand, where he formed a 
dinrdi after his own plan, and preached withont molesta- 
tion. The removal of persecution, however, broke up the 
unity of the party ; nnmerons sects appeared, and Brown 
soon returned to England. He fixed his residence at 
Northampton, where, for his indiscreet attempts to gain 
jiroselytes, he was cited by the bishop of Peterborough, 
and, refusing to appear, was finally excommunicated for 
contempt. The solemnity of this censure, we ate told, 
immediately effected his reformation. He moved for 
absolution, which he obtained, and from that time became 
a dutiful member of the Church of England. This 
happened about the year 1590; and, in a short time 
afterwards. Brown was preferred to a rectory in Northamp- 
tonshire, where he kept a curate, and where he might 
probably have died in peace ; but having some dispute 
with the constable of his pari^ relative to the payment of 
rates, he proceeded to blows, and was afterwards so insolent 
to the justice, that he was committed to Northampton 
jtul, where he died in 1630, aged eighty. Brown boasted 
on his death-bed that he had been confined in thirty- 
two different prisons. He wrote a Treatise of Stforma- 
iion without tarrying for any, and two other pieces, 
making together a thin quarto, published at Middlcburg 
in 1582. See Bbowmsts. 

BBOITN, Bobebt, a celebrated botanist, who may be 
said to be the founder of the modern science of vegetable 
phyriology, and to have placed the natural ^stcra of the 
classification of plants, originally introduced by Jussieu, 
upon that sure and ever-widening basis on which it has 
ever since remained. With the exception of the early years 
of his life his career was uneventful His private life is’little 
known; and thou^ bis researches were familiar to the 
learned members of nearly all the Earoi>ean and American 
academies, which numbered him among their meml>cr3, 
his very existence, until the journals of the day proclaimed 
his decease, was almost unsuspected by die lashionable 
world of the great city in which he had passtd upwards of 
half a century. His biography may be best read in his 
works, — a very few words .sufficing to record the salient 
points of his me. Bobert Brown was the second and only 
surviving son of the Bev. Jas. Brown, Eidscofalian 
minister of Montrose, by Helen, daughter of the Bev. Bobert 
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Tajlor, and was bom on the 21st December 1773. He 
was educated at the grammar school of his native town, 
where he had as contemporaries among others less known 
to fams Joseph Hume and James Mill In 1787 he entorcd 
Maiischal College Aberdeen, where he soon distinguished 
himself. Two years afterwards, his father quitting Montrose 
for Edinbuigh, Brown removed to the university of that 
cily, and there continued his studies for several years, but 
without taking a degree, though destined for the medical 
profession. In 1791 his father died, and in 1816 his 
mother ; both are interred in the Canongate churchyard, 
in the burying ground belonging to Bishop Keith. It was 
abjut 1790 t^t young Brown’s taste for botany ftttmotetl 
the attention of Dr Walker, then professor of natural history 
in the university. His first contribution to the science of 
which he was destined to be so eminent a cultivator was 
made on the 26th June 1792, in the shape of a paper on 
the plants of Forfarshire, read before the Hatural History 
Society j the MS. is still contained in the archives of the 
^yd Phpical Society {Journal of Botany, 187.1, p. 321). 
Daring his student da]m he also discovered many plants 
new to Scotland, which were communicated to Witherinc 
for his ArrangmenA of British Plants. 

In 1795 he obtained a commission in the Forfarshire 
regiment of Fencible Infantry as “ensign and assistant 
surgeon, and while serving in the North of Ireland steadUy 
pursued hu botanical studies, and had the advantage of 
the companionship of Capt Dugald Carmichael of Appin, 
Bfterwai^ well known as an investigator of the W 

' Jr®' occoaion to pass several mouths 

of 1 < 98 and of subsequent years in London, he studied in 
the hbrary and museum of Sir Joseph Banks. P.RS whose 
^uamtance he had been fortunate^ enough to Se by Se 
““ 8 . Glyphomitrion Baviesii. The 
W lutercourse was that he was recalled 

StSiS tia summer of 1801 quitted his not 

dtogether congenial medico-military pursuits, to tairo the 
more agreeable post of naturalist to the ezoedition 
01 apt Fliodm for fto .w^fSaSTaW 

^TOc^oflTowHollmd. IV«5iJ,dwS 

^ familiarly associated with Brown in his botS 

been an mnojx 170 ^*^ 

It at once revolutionized sva^!^ piemen, appeared. ' 
the great number of new ®“^y ^7 

the novd views of the geS“affin?K ^ ^ 

Vmrn . . . b'oueiBl auinitlBa nf nlon+a 


With the exception of a supplement published in 1830 
no more of the work appeared. In 1810 Brown ■ 

librarian to Sir Joseph Banks, who on his dnnth in 1820 be- 
queathed to him the use and eiyoyment of his library and 
collections for life. Li 1827 an arrangement was i»4 b by 
which these were transferred to the British Museum, with 
Brown’s consent and in accordance with Sir Joseph’s will 
Brown now became keeper of this now botanical demtment ■ 
an office which he held until his death' thirty yem after- 
wards. Soon after Banks's decease he resigned the librarian- 
ship of the Linueau Society, and in 1849 became president 
in which office he continued until 1853. His subsequent 
life was occupied with numerous brilliant discoveries and 
researches in vegetable anatomy, phj'siology, and dassifica- 
tion ; these are familiar to every student, and may be read . 
in any botanical text-book. Long before his dAnth thn- 
secured his fame as the first botanist of the day. . Honours 
flowed thiddy in upon him. In addition to being a fellow 
of the Eoj'nl Society he received its Coidey Medal in 1839. 

In 1833 he was elected one of the five foreign associates of 
the Institute of France,— -the other competitors, nearly, all 
of whom afterwards attained, the same -honour, Tn»in g 
B^ell, Von Buch, Faraday, Herschd, Jacobi, Meckd, 
Mitscherlich, QSrsted, and Plana. He was also a mem- 
ber of nearly all the learned societies and flpjid Amina of 
this and other countries, D.C.L. of Oxfortl, LLD. of 
Edinburgh, and knight of numerous orders, among others 
of the Order “pour le Mdritc’’ of Prussia. In the “Aca- 
demia Cmsarea Naturae Curiosorum” he sat under the 
cognomen of Bay. 

On the 10th June 1858 he died in the 85th year of his 
a^, in his house in Soho Square, bequeathed to him by 
Sir Jos, Banlm. His place in botanical science has long 
been fixed; it is not necessary now to discuss it. His 
works are all standards, being distinguished by their 
thoroughness and conscientious accuracy, and displaying 
powers at once of minute detail and of broad generalization, 

qualitira rarely combined. Indeed, so careful was he 
m preparing his discoveries for the press that he directed 
in his will that, should any of his WTitings be reimblished, 
thty should be printed vaiatim et literatim. In private life i 
ho was exceedingly modest, and he shrank from notoriety of 
every kind. Sensationalim and ' self-seeking he despi^ ; 
fame came to him unsought. His reserved manner to those 
not intimately acquainted with him could never make 
him universally popular; but few will deny his warm- 
heartedness to his friends, the singleness of his purpose. 




most intimate relations bear witness that in mind he 
was simple, truthful, and upright^ and that ho was wise 
and faithful in council. 

15.^826-34 Dr Brown’s works up to that .dote were collected end 
pnplished in four divisions Inr Ivaab vnn ‘RsAti'bsGlr. in Gennia, 




toe novd views of the geS ^ 

vore promulgated in which 

took the rank it has erer immediatdy it 

canons of botanical scieM^ 

dedicated his wdlkn^”*”^!*^ ®°®" 

the Now World to Brown^Sofc^'^®*.®“ of 

mmfim mmpleetanti), and £ 
him /a«fc prinequ ftotentcorim. K styled 

tore in its original edition, the wthor “ “®w 

hurt at the Bdihburgh ®“PP*?8®d it, 

tuMy; a •. ciu.a, w. 


emboi]^),^ In 1866 tbe Kay Society rrarinte^ under flie editoj^P 
' ^ mead and successor in the'keeporsliip of tKb Botanies! p** 

pwtoent of the Museum. Mr J. J« Bennet^ his compisi® 

™“ng^ the Prodromus alone excepted. In these Miseellaneovs 
yds., with atios of plates), the history of his discoveiwi 
can bo best followed. , No spemal Inociaph}' of him is ever likely to 
appear, as his career contained few of toe elements osssntial to a cm- 
mnons naintive of general interest. In too necrologies of the sooe- 
^ end academies which numbered him Among their members, tbe» 
win, However, be found sketches of his life mote or less complete. 

» 4 . Samuel, diemist, poet, and essayisli was b^ 

at Hadington on the 23d February 1817, and died 26th 
beptember 1856. He was tbe son of Dr Samuel Broxsa, 


aatoor of the Sdf.Iwterpretmg BiuL In 1832 be ent^ 
Edinburgh, and almost from the fi» 
at with passionate enthusiaBm to the study 

nustry. Tke ultimate problems of the science sp®- 
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ciallj attracted bis attention, and be came to be persuaded 
that elements usually regarded as diemicallj simple and 
primary were transmutable into each other. Bdieving that 
be could demonstrate this in the case of carbon and silicon, 
be became a candidate for the chair of dremistry in Edin* 
burgh unirermfy in 1843 ; but he withdrew his application 
on finding his proof incondusiTe. In 1849 be ddivered 
in Edinburgh a series of lectures of great value on the 
history of cb.emistiy from the earliest times to Lavoisier. 
In 1850 be published the tragedy of Galileo, -wbidi had 
considerable merit. He was also an occasional contributor 
of artides on general literature as well as on subjects con- 
nected with 1^ favourite sdence to the leading reviews. 
His time, however, was chiefly spent in his kboratoiy; 
and at the date of bis death in 1856 he bdieved that he 
was within a very little of demonstrating the great funda- 
mental theory in which his own faith had never wavered. 
Though bis work was thus left incomplete, be did enough 
to entitle him to a place in the foremost rank of those who 
have cultivated the higher chemistry.. An interesting col- 
lection of his essays and papers, which display general 
literary pow'er of a very high order, was published in two 
volumes in 1858. 

SHOWN, Thosus, of facetious memory, as Addison 
designates him, was the son of a farmer at Shiffnal in 
Shropshire and was bom in 1663. He was entered at 
Christ Church College, Oxford, whence he was soon obliged 
to abscond on account of the inegulaiities ofliis life. He 
was for some time schoolmaster at Eingston-on-Thames, 
aud afterwards went to London, where he had recourse to 
the usual refuge of half-starved wits — scribbling for bread. 
He published a great variety of poems, letters, dialogues, 
&c.f full of humour and eradition,but coarse and indelicata 
Though a good-natured man, he bad the unhappy quality 
of preferring rather to lose ^ friend than his joke. He 
died in 1704, and was interred in the cloister of West- 
minster Abbey. An incomplete edition of bis works was 
publi^ed in 1707, in 4 vols. 12mo. 

BROWN, Ds ,Tho3US, one of the most original and 
subtle of Scottish p^<drologists, was bom on the 9th 
January 1778, at ^kmabreck, Kirkcudbright, of which 
parish his father was the detgymatL In 1780 the family 
removed to Edinburgh, but he was not placed at any of 
the schools in that dty. At the age of seven be was sent 
to London, and began bis regular education at a school in 
Camberwell, from which he was soon afterwards removed 
to Chiswick At Chiswick he was thoroughly grounded 
in classics, and began to give promise of great ability, par- 
ticularly in the department of verse composition, one of his 
school poems being deemed worthy of insertion in a 
magazine. He was a bqy of a refined, gentle nature, 
intensely studious, a devourcr of literature of all kinds, and 
much loved by his companions. After attending two other 
schools at Bromley and Eensington, he return^ to Edin- 
burgh, and in 1792 began his course at the university by 
joining the logic dass, then conducted by Professor 
Finlayson. During the summer of 1793 he m^o acquaint- 
ance with Dugald Stewart’s Philoeophy qf the Hvman 
Mind, and found himself irresistibly attracted towards 
metaphysical speculation. He joined Stewart’s class, that 
of moral philosophy, in the foUoaing sesrion, and quickly 
introduced himself to the professor’s notice by reading to 
him a paper of objections to one of his theories, marked by 
great acuteness and ability. His attendance on the dasses 
at the university seems to have been somewhat desultory ; 
it does not appear tliat he ever passed through the regular 
curriculum of arts studies. But he carried on his reading 
with great vigour, and while still a student made bis first 
appearance in the arena of philosophical disputation. His 
attention hod been drawn towards Darwin’s Zoonomia, 
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whidi was then exciting a lively sensation in the literary 
world. His remarks on this book were published in 1798, 
and were received with great approval as one of the best 
and most mature examinations of the theory. His next 
contribntion to literature was an artide in the second 
number of tire Edvdmrgh Jteviao on the philosophy of 
Kank It is acute, like all that Brown ever wrote, but it 
shows neither sufficient knowledge nor adequate apprecia- 
tion of the philosopher it bandied. Meantime be had been 
devoting himsdf to the study of medidne, having relin- 
quished that of law, to which for a while he had applied. 
His graduation thesis, J)e Somno, w'hich was thought 
worthy of being published, is a fine piece of psycbologico- 
medic^ analysis. A few months later appeared tnu 
volumes of his poems, whidi were not received vrith much 
favour. Nor did his later poetical efibrts attain much 
popularity, with the partial exception of tiic Paradise oj 
Coqtuila. They' all show refined feeling and sweetncM! of 
diction, but th^ai-e wanting in the dements of true poetry. 
They are faint echoes of Akenside and Beattie, neither of 
whom can stand much dilution. Brown’s real strength lay 
altogether in metaphysical analysis, and a favourable 
opportunity for calling it forth soon presented itsdf. Some 
captious objections bad been raised against the appointment 
of the cdelmted Leslie to the professorship of mathematics, 
on the ground that he had approved of Hum^s doctrine of 
causality. The Hnmian theory was bdieved to lead inevit- 
ably to scepticism and infidelify, and these consequences 
were, of course, charged upon Leslie. Brown undertook 
the defence xmt of Le^e but of Hum^ aud in his examina- 
tion of Hume's doctrine showed that in reality tiie theory 
was in no way inimical to the interests of tme religion or 
theology. This examination, at first but>a pampUct, 
swelled out in its third edition (1 SIS) into a bulky treatise. 
Inquiry into the Selatum of Cause and Ejfett, containing 
not me^y a criticism of Hume, but an elaborate theory of 
the causal rdation. This rdation Broivn regards as nothing 
but constancy of antecedence and sequence, w'hile at the 
same time he admits an intuitive belief in the permanency 
or universality of the causal connection. The work is a fine 
specimen of Brown’s faculty of analysis, which it eahibits 
in its v^ best aspect. 

As early as 1806 Dr Brown had engaged in practice as 
a physician, having been received into partnership with Dr 
Gregory; but though very successful in bis jn-ofession, bo 
was by nature more strongly attracted towards a literary 
life. He had twice failed in his application for a profes- 
sorship in the university of Edinburgh, when in the session 
1808-9 he was called upon to deliver a few lectures to tlie 
class of moral philosophy, in consequence of the temporary 
Alness of Dugald Stewart In the following year, Stewart’s 
health still incapacitating him from active exertion. Dr 
Brown delivered the lectures for the greater part of the 
session. His success in conducting the class was unequivocal; 
the entirusinsm of the students was sudi as one reflects on 
with a little wonder. They were fascinated not more by 
the splendid rhetoric of the lecturer than by the novelty 
and ingenni^ of the views presented. In the summer of 
1810 it was resolved to appoint Brown as colleague to 
Dugald Stewart, and in the ensiring session he began his 
coarse as professor of moral philosophy. During the few 
remaining years of his life he published only his poems, 
bat he was birsily engaged in preparing an attract of his 
Icctrrrcs to serve as a handbook for the class. His health, 
never strong, gave way completely under ths prcssrrre of 
his work. A voyage to Londort. which had been recom- 
mended, proved of no avail, and he died on the 2d Aj ril 
1820, at the early age of forty-two. After his death were 
published the first part of his proposed text-book. Phyndop^ 
of the Human Mind, and tbe Ztetures on the Philes^hy 
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of the Human Mini, 4 vols-i of which the W auggesKon, where the relation between two states gina rise to a 

oWrnot The fame achiered by the Ledura when pub- aiialyzca with great shll the powers of sneea. 
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a work of metaphysics been so poplar. In lo t . dimrs out an elaborate theory of generalization, intended to maple, 
had reached its I9th edition in England, ana in America defective view of the Nominalist and to reduce to its mnet 
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is that hearing upon the 

w:*k » oonscience. to 

tomoralemoms; 
those aettouet 


«uiu unguivii ww , — -- , ^ - 

know exactly what were Brown's contaibutions 

and how far his system is coni^tent and tme. 

Some part of Brown's populariiy is no doubt to bo acMtmtcd for 
from the fact that be was the leader of a revolt agawst the csteb- 
lUbed system of pbilosophicol thought in Scotland. It had wine to 
be looked upon os estabusbed tliat in the common sense plulMoidy 
ofltoid alone were metapliysical truth and soundness to m found, 
litown not only showed that in many points of detail the eoruer 


statemeutof wtot 

was new in Brown's p 
place between the cari 

or ossoeiational pq'eliology. To the latter Brown really belosj 
but ho had ptescni'cd certain doctrines of the older school wl 
wero out of Itamioijy with his fundamental view. He still retrined 
a small quantum of intuitive beliefs, and did not (rapearto see dat 
the very existence of theso could not bc«xplained by bis theoiy if 
mental action. This iutcrinoiliate or warering position aceonob 



his tame wm"^e~ ito the livdy iSupiesrion made by his brilliant and the doctrines which were then new hove since been wortoJ 
rhetoriral powem. It was a novelty to find the most subtle analysis out with greater coi^stcncy and clearness.^ 


etpoundect in the moat richly poetical language. Philosophical 
diction had been dry enough in Iteid, and thou^ Dugald Stewart 
« 3 s a master of Jitera^ exposition, his eloquence was of a ehasto 
and elegmt kind. Brawn's, on the other hand, is Oarid and 
ornamental to excess, and one soon wearies of the copious quotations 
inm poets Bka Akenside, Beattie, or Young. Yet the style had, 
and stOl' has, a certain fasdnation. Bnt in addition to these 


Forasevero criticism of Brown, see Sir ^Y. Hamilton'a Disataim 
and leetura ouMeUtphytitsi and fora high estimate of his meiiti, 
see J. S. Mill'a Examination of JfamUtan. The only German vriter 
who seems to hare known anything of Brown is Beneke, who 
in him anticipations of some of hu own doctrines. See B«s Sea 
Ptydiotogie, pp. Sfi0-fi30. (B. AD.) 

BROVTN, Ulysses Maximilian, a eeilebratea gea^ 
extnncoas causes, one cannot help acknowledging « toe m^ imperial armies, son of Ulysses, Baron Brown and 

leaBon tor Brom^s oaiek accession to fame, his unaeniaUe acute- r% t . • • ^ 1 ..•asiUn» 

uess and originalitr. His mind iraa eztraorJfnarilf qiiick audactiTe ; a colonel of cturosBlCTS, TTOS descendea of an 

there is not one m liis lectoms nitich does not contain cither some . Irisa fanul}”} and was born at Basd in 1705. After stQdf* 
addition to the older doctrine, or some new and striki^ npjdica- ing at Limerick, Rome, and Praguo be entered the anuy, 

1» hard to say. But it must not be*^ forgotten in csBnlating his Brown, and in 1725 beutenant-colond. Hes^ 

merits, that ^ possess only part ot bis system, and that he had With great distinction in Corsica and Italji and in Hv? 

- ■ " . . ^ ^ ^ « .1 w II 2. filia 


not hronght his psychology to bear upon the deeper problems of 
nietaphymes. 

Of poritive contribatiam made by him to mental science, the 
(bllowwg are mrhaps the most important:— (1.) General eon- 
eeptiinvot the o^ect and. method of p»cholii!gy. According to him 
laeaM phenomena arc to be treated ^ the recogmzcd methods of 
pbysicu soienos. Complex mental facts ore to be resolved into 


was made fisld.-mat8hal-lieuteaaat, and counsellor in tl» 
anlic council of war. After the death of tb'o' Emperor 
Charles TL he became one of the foremost generals in ths 
army of the Empresa-Qacen Maria Theresa, and ‘ 
high reputation for militaty skiU. On the outbreak of tm 

Blew simple etomeats ; "and sequences oraiich facto ate to”be Years War, (^unt Brown, wi^ the ^nk of M 

analyzed so as to bring out the general laws of their conuectiou. “®rahal, assembled his army in Bohemia, and repuisw 
Anvlysto is thus the one instrument to be employed <2.) View the Ftosaians at the battle of LowositX Ho was mo^ 
of mental nrooasses and iqectUm of the orfinorj’ doctrine of tally wounded at the great battle of Piagu^ and 
Mcnlties. Jost os physical science has to enalyzo and trace the nnriitJt u i .... ‘inrti June 

couaoctious of the various phenomena or modes of appearance id town, where he expired on the 2 

matter, without ever leadiini the essence which lies bemad them, so I*®*- 

jmchology^tsaUmentaljactsasstefeoorfflodeformod^carionaof BROWN, WiLLIAMLaobeNCG, bom at Utrecht, JaiW®*T 

emotion^ or des^ are simply 7, 1765, was the sob of the Rev. William Brown, minister 

dmiii^ The so-called faculties ora^thi^ but the ^o^modra 1 Englisli church in that city. The fa^er, hari^S 

m whim mental activity manifests itselfi Gonaclousuess is i ' 
be dutingaished from the several mental states. Heutal rr 

in due time sent to the grammar school _ 

mei^lmoda In the first case tiusy nmr^’ called «to^ shS” *^6^ of twelve he entered the uuiversi^, and oft 
intotate^^Mi n^J***'' « Intarnal may be again divided I^ug through the classes of divinity, removed in ^ 

of ton* “to touch the university of Utrecht, where he combined with 
-- -prawn's contributions. There am m ralMWe study of theology that of the civil law. lu 1777 he 

“J?® Tracy, whom Brown hnJ^toSed, but to the charge of the English church in ' 

nneobfen out*tan^ ^nd ^estion. The anslyan has h^ been previmuly held by his father and und 

Theory of extension. BreTO^Tone’rf^t^ t haa by Brown, f A) | Altout 1 / 88 he was appointed to the professor^ip of 
lesointionof ontknowledcBof^^fl^^ af we first to attemid tte 1 obiloBfmTMr ...j — •- *i.« ..nivainitr oi 

feelings, successive in ti^ .® aeries pf muscular 

tlsASlfM in niAntf Sm. 


iccangSp succcssire m ttnuL W?* 

tboiiS in many points it mast ^ b?wv.^ exceedingly acute, 


of the external world eoostots of the -r • *. 

and extenuon, which are combined raa>®tanoe, outness, 

our intuitive belief in the nrineirLi ®tote ; but 

nad existence ss wing behind Sd 

(«.) Prarataence given to the doctrin^of*«iiS^J® feelings. 

AU interoal intelTectnal atotesmayberiuejgffi^p^l^^^®^ 


philosophy and ecclesiastical history in the 
Utredit, to which was soon added the professorship w ‘ 
law of nature. The war which foflowed the Erench Bevrio- 
tion finally drove Dr Brown from the place of his 
In January 1795 he made his escape- to’ Engiana. 
^ondon he experienced such a reception as was due to - 
hteraty talents and morat worth j and in 1795 the 
tratw of Aberdeen oppointed him to the chair of dwa* ? 
on the retirement of Dr George Campbell, and soon afters® 
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^vas made principal of l&Iarischal College. In the year 
-1800 he Tree appointed chaplain in ordinaiy to the lung, 
and in 1801 dean of the chapd royal, and of the Order of 
the Thistle. He died on the 11th of Hay 1830, in the 
seventy-sixth year of his age. 

His most Tcidely Imovn works were an Essay on the Katural 
EqudlUy 1793, which gained tiie Teyler Sociefy’s prize ; a 

treatise On (he E^dsUaiee of the Supreme Creator, 1816, to which 
was awarded tbe first Bnmet prize of £1250 ; and A Comfarative 
Vieta of ChriAianUy, ami of the other Forms of Bdigion vshwh hate 
esetsted and slCl exist in the World, particularly with regard to 
their Jloral Tendency, 1826. 

BROWNE, Charles Farbab, an American hnmozons 
writer, best Imown under his nom de plume of Artemus 
Ward, was born at Waterford, Haine, in 1834. He began 
life as a comporitorand occasional contributor to the d^y 
and weekly journals. In 1858 he published in the Cleve- 
land Plaindetder the first of the “Artemus Ward ” series, 
which in a collected form attained great popularity both in 
America and En^nd. In 1860 he became editor of 
Vanity Fair, a humorous New York weekly, which proved 
a failure. About the same time he began to appear as a 
lecturer, and by his droll and eccentric humour attracted 
large audiences. In 1866 he visited England, where he 
became exceedingly popular both as a lecturer and as a 
contributor to Punch. In the q>ting of the following 
year his health gave way, and he died of consumption at 
Southampton on the 6th Hatch 1867. For a critical 
estimate of his works see the artide Americast Lizera- 
TURE, voL L p. 728. 

BROWNE^ Dbaao Hawects, an English poet, was bom 
in 1703 at Burton-upon-Trent, of whidi place his father 
was minister. He received his grammatical instmetion 
first at Lichfidd, and then at Westminster, whence, at 
sixteen years of age, he was removed to Trinity College, 
Cambridge, of which his father had been fellow. After 
taking his master's degree he removed to Lincoln’s Inn, 
where he applied dosety to the study of the law. Not 
long after the commencement of his profrasional studies, he 
wrote a poem on Design and Beauty, which he addressed 
to his friend Highmore the painter. Here also he wrote 
his most popular poem, entitled The Pipe of Tohamt, in 
which he gave imitations of Cibber, Ambrose Philips, 
Thomson, Young, Pope,' and Swift, who were then all 
living. In 1744 he ma^ed the daughter of Dr Tiimnell, 
archdeacon of Leicester. He was dected in 1744 and 
again in 1748 to serve in parliament for the borough of 
Wenlock in Shropshire, near which place he possessed a 
considerable estate, left to him by his maternal grandfather. 
In 1754 he published his poem De Animoe Immortalitate, 
in which, besides a jndidous choice of matter and arrange- 
ment, there isfhongbt to be a happy imitation of Lucretius 
and Yirgil. _ The wide popularity of tiiis poem produced 
several English translations of it, the best of which is given 
by Soame Jenyns, in his Miscellanies, The author intended 
to have added a third book, but of this he had left only a 
fragment He died, after a lingering illness, in 1760. In 
1768 his son published an elegant edition of his poems, in 
large octavo. 

BROWNE, J AMES, LL.D., man of letters, for a number of 
years sub-editor of the seventh edition of the Eneyclopoedia 
Britanniea, was bom at Coupar-Angns in 1793. He tris 
educated at Edinburgh and afterwards removed to St 
Andrews, where he studied for the church. He wrote The 
Distory <f Edinburgh for Ewbank’s Picturesque Tiews of 
that city, 2 vols.,1823-25. In 1826 he became a member of 
the Faculty of Advocates, and obtained the degree of LL.D. 
from Ein^s College, Aberdeen ; and in this same year he 
published a Critical Examination of MaeeulloeKs Worh 
on the Highlands and Islands of Scotland. In 182*7 
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he published at Paris his Aperfu sur les Hieroglyphes 
dUEgyple ; and in the following year there appeared his 
Vindication of the Scottish Bar from the Attache of Mr 
Brougham. He was now appointed editor of the Cale- 
donian Mercury ; and two years later he became sub-editnr 
of the Eneyelopoedia Britanniea, to which he contributed a 
large number of valuable articles. He also published in 
1838 nHiAory of the DigUands and Highland CUave, 4 
vols. Svo, of which various editions have since appear^. 
His mental activity was remarkable, and frequently urged 
him to exertions beyond his strength. He died in 184 1, 
frrom a stroke of apoplexy, brought on by his unremitting 
labours. 

BROWNE, Peter, bishop of Cork and Ros^ an able 
writer on theology, was bom in Ireland some time after 
the RestoratiorL He entered Trinity College, Dublin, in 
1682, and after ten years’ residence obtained a fellowsUp. 
In 1699 he was made provost of the College, and in the 
same year published his Letter in anstcer to a Booh en- 
titled “ Christianity not Mysterious,” which ^Tas recognized 
os the ablest reply yet written to Toland. It expounds in 
germ the whole of his later theory of analogy. In 1710 
he was made bishop of Cork and Ross, which post he held 
tiU his death in 1733. In 1713 he had become somewhat 
notorions from his violent onslaught on the fashion of 
drinking healths, a polemic which he carried on in several 
' pamphlets. His two most important works are the 
I Procedure and Limits of the Human Understanding, 1 728, 
an able though sometimes captions critique of Locke’s 
essay, and Things Divine and Supernatural eoneeixed by 
Analogy with Things Katural and Human, more briefiy 
referred to as the Divine Analogy, 1733. lire doctrine of 
analogy was intended as a reply to thedeistical conclnsioDS 
that had been drawn from Locke's theory of knowledg>‘. 
Browne holds that not only God’s essence, but his attri- 
butes ore inexpressible by our idea.«, and can only be con- 
ceived analogically. This view was vigorously assailed by 
Berkeley in his Aldphron (Dialogue lY.), and great part 
of the Divine Analogy is occupied urith a defence agaiiii-t 
that criticism. The bishop emphasizes the distinctniU 
between metaphor and analogy : though the conceived 
attributes are not thought as thqy are in themselves, yet 
there is a reality corresponding in some way to our ideas of 
them. The doctrine of analogy is Interesting, and has an 
interesting history in English theology. Its most logical 
expression may be found in the Bampton Lectures ol the 
late Dean Hansel. 

BROWNE, Sir Thomas, a distinguished English writer, 
was bom in London on the 19 th October, 1605. He was 
educated at Winchester School, and afterwards at Broad- 
gate Hall (Pembroke College), Oxford, where he graduated 
B.A. in January 1626. He took the further degree nf 
HA. in 1629, studied medicine, and practised for sorne 
time in Oxfordshire. Between 1630 and 1633 he left 
England, travelled through Ireland, France, and Italy, and 
on his way home received the degree of H.D. at the 
university of Leyden. He returned to London in 1634, 
and two years later, after a short residence in Yorkshire, 
settled in practice at Norwich. In 1642 a copy of bis 
Rtligio M^id was printed from one of his HSS. without 
his ^owledge, and he was compelled to put forth a correct 
edition of the work, which appears to have been composed 
as early as 1634. Its success was very great, and tlic 
author at once became celebrated as a man of letters. In 
1646 appeared his Pscudodoxia Epitltmica, or Enguiri's 
into Vulgar and Common Errors, which added to his fame. 
In 1658, on the occasion ol the discovery of seme ancient 
ums in Norfolk, he wrote his Hydriotaphia or Umburtal, 
to which was appended The Garden of Cyrus. These four 
works were all that he published, though several txaeVi, 
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v;« />f ifbnncA coatack with the Tviiter himself. Thebook wasapnzzfeeo 

BOtably Ihe Chritlkn JferaU and contemporaries, and is stdl hani to understand It is the 

3 . . .».1 unneaied alter nis ^ ^ , , , acenliia] in «,»•- 


uotably Ihe ChnsUan 

“l?£Sr.tisrJS«s; 

excitement L discord. 

Kwatest convulsion; events of 

transacted round him, and ho rmamed placidly mifferent 
While the grandest minds of his country were busied ^h 
the imporS afifairs of state, he wia revisiug his Eeh^o 
Medichani his hook was publish^ 
which the civil war broke out. •'While ^gand was tom 
with dvil discord, and the liberty of her chddren was being 
bought with their blood, Browne serenely puimed his 
studies at Norwich, to all appearance as indifferent to con- 
iemporaiy events as if he htfi belonged to another planet. 
Just when there came a lull in the conflict, whm the t^al 
power was br^en, and the air was filled w^ donbte, 
anxidies, and negotiations, Browne published his Fsewlo- 
dona Epidmiea. The death of the king, the expulsion of 
the parliament, the estahhshment of the protectorate, passed 
hy him a breath which he heeded not But tho 
oneacthing of some sepulchral ums at once ^roused his 
attentioa, and famished occasion for a train of most 
magnificent and majestic reflections on tho short space of 
human life, on the signs and symbols of mortality. A 
mind like this is a psychological curiosity, and its - pecu- 
liarities are faithfully reflected in the form and matter of 
his worka In some respects, of course, he resembles his 
contemporaries ; in liis, as in all other writing of the 17th 
century, there is a plentiful di^lay of eruption, copious 
citation of authorities, and lavish quotation from older 
writers. Some part also of the peculiarity of his style may 
bo ascribed to the general tendency of the language at that 
period It was a time of unusual richness of diction ; 
great writers did not hesitate to coin words and phrases 
as occasion required them, and ample raw material was 
supplied by the great mass of literature, which had been 
but recently opened up, and which was then being assimi- 
lated Bat Browne stands apart from his contempocacies by 
reason of the peculiar and uniqne cost of his mind Deeply 
speculative, imbued with the Platonic mysticism which 
tau^t him to look upon this world as only the image, the 
shadow of an invisible system, he resided the whole of ex- 
perience but as food for contemplation. Nothing is too great 
or too small, too far removed or too near at hand for him ; 
all finds a place in the universe of being, which he seems to 
y regard almost from the position of an outsider. His 
general mood fflaj'he characterized os the metaphysical; 
not that he speculated ^stcmatically on tho problems 'of 
existence, but because he dwells repeatedly, and with 
evident delight,^ upon what transcends the little sphere of 
bfe, and, like Shakespeare, is fond of meditating on 
the outward and visible signs of mortality, and on what 
lies beyond the grave. ■ 


■•M huc grave, 

vT bowever, as of our greatest writers, it is true 

that the styie » the man. The form of his thought is os 
^liar and remarkable as the matter; the two; indeed, 

® altogether unique,- 
rich, with a hvisli usft'of metaphor aod ana1o<rv— .nuiiesti. 


nch. with a hvkh B^.of metapboJ 

® antique flavour about it 
JIttcK of Us qnaintncss, no doubt, depends 

employment of Latinized words, creat tiai 



confession of faith of a mind keen and sceptical in some 
aspects, but on the whole deeply imbued with the sense of ' 
themysteriousness of fane religion, and willing to yidd 
itself up without reserve to the requirements of faith. “I. 
love," he says, “to lose myself in a mystery, to pursue ■ 
my reason to an 0, AHitudoI" The- Vitlgar Errm is a 
wonderful storehouse of out-of-the-way facts and scra^ of 
erudition, exhibiting a singular mixture of credulity and 
shrewdness. The style is more direct and simple than in 
the other works. The Garden of Cyrus is a continued 

iilnstration of one quaint conceit. The whole univeree is , 
ransacked for examples of the Quineunidy and he discweis, 
as Coleridge soys, “ quincunxes in heaven above, quincunxes 
in earth below, quincunxes in the mind of man, quincunxm . 
in tones, in optic nerves, in roots of trees, in leaver in 
everything 1 " But the whole strength of his genius and 
the wonderful charm of his style are to be sought in tb 
UrrJmrial, tho concluding chapter of which, for richness of 
imagery and majestic pomp of diction, can har^y be paral- 
lel^ in the English language. Ear anything at aU 
resembling it we must turn to the finest passages of Jeremy ' 
Taylor or of Milton’s prose writings. 

.The best edition of Sir T. Browne is that ^ Simon 4 

vols., 1886,-8 Tols. (Bohn). 1861 , where fulfbo^phiral^ 
bibliograihical information will he found. I'refixed to it is Joha. 
son’s celenrated 

BBOWNE, "WiLWAM, ah English poet, descended a 
good family, was born at Tavistock in Devonshire, in 1590. 
Having passed through the grammar school of ^ native 
place, ho was sent to Exeter College, Oxford, and hecamo 
tutor to Bobert .Dormer, afterwards earl of Catnmon. 
After having received in 1624 the honorary degree of 
he was taken into the family of ’WiUiom, earVof PMubrokq 
and improved his fortune so much that he. is said to h^ 
purchased an estate. Nothing seems to be knoTO of h» 
after life, and no date has ever been given for his 
All his work was done in his youth, the 
Britannia's Pastorals having been publiriied m lolo, iM 
Shepherd's Pipe in 1614, and the second part of tne 
Pastorals in 1616. He belongs to the sAool of Spenser, 
and his merits may be summed up briefly as^ 
sweetness of verse, idyllic nature-painting, and . 

descriptive faculty. The Pastorals ore about the nn 
specimens we have in earlier literature of Inxunant . 

description of ordinary country life. Tbqy were mg y 
popular in their time. (See "VTood, Affien. Osam.) 

BEO WNB, WttLUM Geokge, an eminent tray^er, wm 
bom at Great-Towcr-Hill, London, July 
seventeen he was sent to Oriel College, Oxford. »a B 
had a moderate competence left him by his father, on lea g 
the university he appKed himself entirely to literatyporsm^ 
But the fame of Bruce’s travels, and of the first 
made by the African .Association, determined him to ocoot 
• an explorer of Central Africa. Accordingly, he Imt Eng 
'at the dose of 1791 and arrived at Alexandria m Jan jy 
1792. He spent a few months in visiting Siwim, the ^ 
posed site of the temple of Jupiter Ammon, and empty 
the remainder of the year in examining the whole of Eg^ 
In the spring of 1793- he virited Suez and »***•“' * 

in May set out for Darfiir. TMs was his most . 

journey, in which he acquired a great variety of owp 
information. He endured much hardship, was u 
to effect his purpose of returning by Abyssima. lia 
not reach Egypt till 1796; after this he spent a ywr ^ 
Syria, and did not arrive in London till September 
In 1800 he published his travels in Africa, ^ 
Syria, from the year 1792 to 1798, in one volumo J; « 

work was hishlv esteemed, and is classed by Major xi 
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among the first perfonnances of the hind ; but, from the 
abmptness and dryness of the style, it never became very 
popidar. In 1800 Browne again left England, and spent 
throe years in visiting Greece, some parts of Asia Minor, 
and Sidly. In 1812 he set out on a'moro estendve journey, 
proposing to penetrate to Samarkand, and survey the most 
interestiug regions of Central Asia. He spent the winter 
in Smyrna, and in the spring of 1813 proceeded throngh 
Asia Minor and Armenia, made a short stay at Erzeronm, 
and arrived on the 1st of June at Tabriz, where he met Sir 
Gore Onseley. About the end of the summer of 1813 he 
left Tabriz for Teheran, intending to proceed thence into 
7?artary ; but unhappily he never reached that destination. 
Near the banks of the Eizil-Onzen his party were attacked 
by banditti, and, according to the report of the survivors, 
Browne was plundered and murdered. Suspicion at- 
tached to his companions, and even to the Persian Govern- 
ment, bat nothing occurred to confirm these surmises. 
Some bones, believed to be his, were afterwards found and 
interred near the grave of Thevenot, the celebrated French 
traveller. His volume of travels in Africa has already been 
mentioned. Robert Walpole published in the second volume 
of his Memoiis relating to European and Asiatic Turkey 
^4to, 1820), from papers left by Browne, the acc'^unt of his 
journey in 1802 through Asia Minor to Antioch and Qyprus; 
also “Remarks written at Constantinopl&’’ 

BROWNING, Elizabeth' Babbett, the most dislin- 
^ished-poet of her sex that England has produced, was 
bom in London in the year 1809. She was the daughter 
of Mr Barrett, an English country gentleman. From a 
very early age, almost before the years of childhood had 
passed, she eshibited'a remarkable preference for the arts, 
but especially that of the poetic. Provions to attaining 
her fifteenth year she had written verse upon which was 
the stamp of trae genius — ^poems eminently worthy of pre- 
servation Whatever she wrote, however, 'was sacred to 
all eyes save those of her father, to whom she refers in the 
first collected edition of her poems ns “my public and my 
critic.” Her physical constitution was most fragile and ddi- 
cate, but nature seemed to have supplemented her deficiency 
in this respect by bestowing upon her an unusually sensitive 
mental and spiritual organization. One who knew her 
•intimately. Miss Mitford, has described her as a “slight 
ddicate figure, with a shower of dark curls falling on each 
side of a most expressive face, large tender eyes, richly 
•fringed by dark eye-lashes, and a smile like a sunbeam.” 
All descriptions of Miss Barrett concur in this, that she 
possessed a grace and a delica<y which defied representa- 
tion by the artist. Her studies 'were early directed to the 
poets of antiquity, and, under the guidance of her blind 
tutor, Boyd, whose name she always 'warmly cherished, she 
mastered the rich treasures of iEschylus The sublime 
Grecian possessed for her a charm which was only equalled 
by the fascination held over her wondering spirit by our 
oum Shakespeare. Her knowledge of Greek literature was 
most profound ; she was intimately familiar 'with all the 
Attic writers in tragedy and comedy. Yet this did not 
prevent her from drinking at the wells of English nnde- 
filed. Her correspondence with eminent contemporaries of 
both sexes proves her to have been thoroughly acquainted' 
with English literature in its progress from Chaucer down- 
w,irds. 'The circumstances of her own life, and her lack of 
robust health, conspired to make her seek, even more than 
she might have otherwise done, the communion of the great 
departed in arts and letters. Not being able to pss from 
place to place 'without fatigue and danger, the solitude 
she was compelled to maintain probably threw her still 
more ardently into those pursuits which, while dear to 
the mind, were probably injnrions to the body. 'Most frail 
from her birth, as we have already seen, it was her misfor- 


tune farther to have her existence endangered in 1837 by 
the bursting of a blood-vessel in the lungs. By the exercisa 
of extreme care her Ufe vras preserved, but the incident 
was sncceeded by a long period of weakness and snSering 
Some two years after this first severe shock to her syste^ 
and before she had quite recovered from its effects, she 
was a^in assailed by misfortune experiencing the keenest 
anguish on witnessing the death of W favourite brother, 
who was drowned at Torquay. As might have been 
expected from one of her clinging and affectionate disposi- 
tion, a long period of danger followed this catastrophe, and 
when at length she 'was able to be removed to her father's 
house, it was only to become an in'valid, with the prospect 
of a life conch-ridden to its dose. This period of seclusion 
lasted for seven long years; and the interval was em- 
ployed by Miss Barrett in eagerly devouring all the books 
which could be brought within her reach. At this time 
also she was sedulonsly cnltirating the art that was 
afterwards to ensure for her immortality. When she wa.s 
in her thirty-seventh year, that is, in 1846, she was married 
to Mr Browning, and the union was singularly felicitous. 
More cannot be said, as the author of TAe Ring and the 
Book still lives. Mr Browning bore his wife to Italy, and 
for some years the sunny skies of the south were instru- 
mental in giving to l^Irs Barrett Bro'wning that health 
which bad so lo^g forsaken her in her native land. The 
villa of the Brownings in Florence 'was the resort of many 
noble spirits, eminent either for patriotism or in the arts. 
Mrs Browning died at Florence in the year 1861, after 
testifying in many ways her singular devotion to the 
country of her adcqition. . 

The poetry of this writer is distinguished for its 
emotional spirit; had her imagination equdledher capacity 
for feeling she might have taken rank n-ith the highest of 
onr poets. SeusibUity and intnition, those endowments of 
supreme importance to 'writers of genius, whose greatness 
is to grow in proportion to their understanding and inter- 
pretation of human life, were in her united in a degree 
sddom 'witnessed. The aspirations she indulged, and the 
character she doubtless wished to be impressed upon her 
own works, were well set forth when she observed on one 
occasion, “ we want the touch of Christ’s hand upon our 
literature as it touched other dead things; wo 'want the 
sense of the satnration of Christ’s blood upon the souls of 
onr poets, that it may cry through them in answer to the 
ceaseless wail of the sphinx of onr bumanit}', expounding 
agony into reno\'ation. Something of this has been per- 
crived in art vrhen its glory was at the fullest. Something 
of a yearning after this may be seen among the Greek 
Christian poets, something which would have been much 
with a stronger faculty.” Imbued fully with this idea 
of the sacredness of poetry, Mrs Browning went to the 
deepest fount of all inspiration — the human heart — and 
endeavoured to read clearly its intimate relations with 
God. A peculiar tenderness breathes through her writings, 
whether of the humblest or the most ambitious de.«cription. 
Almost her first work bore npon it the traces of her Greek 
studies, being an excellent translation of the Prom€thtvf. 
AnotW very early production. The Drama of Exile, is un- 
questionably marked by great sublimity of thought, though 
the conception maj'-lack the migh^ outlines of the majestic 
Mflton. Eloquent and sustained, however, the poem made 
manifest a pare and original writer. 3Its Browning's nnius 
had two sides — the lyric and the dramatia Her ^rical 
capabilities were of the highest order: she was greater 
probably in this particular than either Campbell cr 
Tennyson, though on several occasions Campbell touched 
the loftiest point such a writer can attain. The heart, 
which has always given onr lyric poets their greatest power, 
was the strength of Mrs Browning ; her song was a living 
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^alit^'anditfe in a loftier strain than that of " 

Voices” th o"g^ cast in the same mould._ wandering 
amonmt the minor poems of Mrs Browmng, such for 
instance as “The Romaunt of Margret “ Isobels Child, 

“ Bertha in the Lane,” and “ the Swan’s ITrat among^ the 
Bee^,” is like standing in the forest alone, with the waUing 
wind and the flying rain as the only assurances of an 
oTiBtonna sublimer than our own. Yet she has thereby 
reached the profoundest depths of the human heart. But 
even when mostdepressed she does not losefaith — confidence 
in the triumph of the good and the right. To her it was 
not always necessary to understand l£e wrong which she 
beheld ; she saw it and hated it, and she has hdped men by 
her writings to do something towards making an end of it 
“ The Cry of the Children” is a striking illustration of her 
keen feeling and eloquent power ns a p^anthropist She 
felt for all who are in any way crushed or bruised by the 
pressure of society, and of social distinctions, or of social 
misfortunes. Her poetry beats the impress of tender and 
profound sympathy with human suffering in every form. 

The range of tlm author’s powers was wide, as may be 
gathered by a comparison between suth poems as “ A 
ChUd’s Thought of God” and “Casa Guidi Windows.” 
In the latter she attained her ripest growth and greatest 
intellectual strength. The poem is as sustained as anything 
which she ever wrote, and more perfect than the remain- 
ing lengthy poems. The “ Casa Guidi Windows” had the 
advantage of a direct and powerful inspiration. From her 
windows at Florence Mrs Browning looked out upon the 
Italian people struggling for freedom, and her enthusiasm 
was enkindled. Her utterances were therefore in accord- 
ance with the fulness of her heart, lavish and unrestrained. 
The extraordinary rrealth and streiigth of imageiy which the 
poem rontains must have been noticed by every . reader, 
and it includes doubtless much of her finest writing. In 
the inditing of the sonnet, always conceded to be a most 
difficult task, Mrs Browning was very successfuL She is 
the equal of Wordsworth in this respect, and her “ Sonnets 
from the Portuguese” (but thinly disguised, and giving 
really the history of her own fedings) are a compact and 
remarkable series of verses. They present us with “a com- 
plete study of a human heart as it is affected by the passion 
of love. Fira^ there is the soul expecting death, when 
suddenly life is revivified by love ; then the grave, which 
had seemed inevitable, is put behind the soul ; and finally 
comes the sequel, the marriage of those whose history has 
been traced in the Sonnets. The unity and psychological 
fratu**^ ™ ®®W6s of poems are their most prominent 

Aurtira Leigh, 

* dibgent and reverent students of her other 

her 5 “®^ertheless, which come from 

“ *o«l™teber own words/into which her 

if have entered.” Yet 

f a wide diversity opinion 

rions are generally aS^TTr " 

magnitude unity is essential, and ihisle find^SbetSit 
It has not the one ptirpose-never ignored and ne^Tfof’ 
Wttcn-.whrch runsthrough/n o„ 
charms, however, viz., its intense subiectivilS? 

Anroro J^gh frorn falling into dZeffi’ Tte^S 
unfolds ^Ih ^t brautyof expression the truth ftaUhS 
IS real art which assists in any degree to lead back the sSl 
to contemplate God, the supreme artist of 
-^riotirithstanding its phUosophy, as a solution for r^Sy 


of the problems of our social existence, the poem must be 
pronounced a failure. It is charged with passages of lofty 
poetry, though occasionally it falls into mediocrity. It is 
to be regarded rather as an autobiography (which indeed it 
olftima to be) than as a poem characterized by fine concep 
tiou or perfect execution. The position of Mrs Browning 
as a poet is now yielded. Her genius was perhaps as great 
as that of any poet of our generation, but circumstances 
retarded its highest possible development. In certain inifl - 
lectual qualities she was inferior to Tennyson and the 
author of Sordello, but in others she was their superior. 
Be her exact niche, however, what it may, she occupies a 
favoured place in English literature and is undoubtedly 
one of the few leading poets of the 19 th century. Her 
poetry is that which refines, chastens, and elevates. Mndi 
of it is imperishable and although she did not reach the 
height of the few. mighty singers of all time ^he has shown 
us the posribility of the Ughest forms of tiie poetic art being 
within the scope of woman’s genius. (g. b. a) 

BBOIVNISTS, a rdigious seci^ which sprang up towards 
the dose of the 16th century, and which received its name 
from the first promulgator of the doctrines, Bobert Brown, 
Tbdr numbers increased rapidly, and Sir 'Walter Bald^, 
in a speec’> in 1592, estimated them at no less than twenty 
thousand. The harsh measures that were taken against 
them, and the disgust generally exdted by the tone of 
their attadra upon the Established chnrch, for a time 
stamped out the sect in England. Bub the remnant found 
a refuge in Holland, and the church established there 
between 1593 and 1608induded many eminent men, such 
as Ainsworth, Johnson, Smyth, Jacob, Clifton, and Bobin- 
son, and gradually increasd in numbers. Soon, however, 
differences of opinion began to arise ; some, with Smyth, 
carried out the ptindples of Brownism to their full extent, 
and became absolute Separatists ; others, with Bobinson, 
adopted a milder form of opposition to the church, which 
ultimately resulted in Independenqr. The stronger .stream 
of tendency set in towards this latter form of doctrine, and 
the Brownists soon faded out of view and gave place to 
the Independents. The occasion of the Brownists’ separa- 
tion was not any fault they found with the faith, but only 
with the discipline and form of government of the other 
chorriies in England. They charged corruption equally on 
the Episcopal form and on that of the Presbyterians by 
consistories, dasses, and synods ; nor would they join with 
any other Beformed dmr^, because they were not assured 
of the sanctity and regeneration of the members who- com- 
posed it, on account of the toleration of sinner^ with whom 
th^ maintained it an impiety to communicate. Th^ 
condemned the solemn edebration of marriages in the 
church, maintaining that, as matrimony was a political 
contract, the confirmation of it ought to come ^m the 
civil magistrate. They would not administer baptism to 
the children of such as were not members of the church, or 
of such os did not take suffident care of their children 
already baptized. They rejected all fornis of prayer, and 
held Aat the Lord’s Prayer was not to bo redted os a 
prayer, having been given only for a rule or model whereon 
all our prayers are to be formed. The form of church govern- 
ment which they established was democititical. When a 
church was to be ^thered, such as desired to be memhMS 
it made a confession and signed a covenant, by which 
they obliged themselves to walk together in the order^ of 
the gospeL He whole power of admitting and excluding 
members, with the decision of all controversies, was lodged 
in the brotherhood. He church officers were chosen from 
themselves, for preaching the word and taking care 
of the poor, and were separated to their several offices hy 
•j^trng, prayer, and imposition of hands by some of the 
brethren. But they did not erect fte priesthood into a 
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distinct otden As the rote of the brotherhood made a mati 
a minister, and gave him anthority to preach the vord and 
administer the sacraments among them, so the same power 
conld iisidiaige him from his office, and reduce him to the 
condition of a mete layman again. And as th^ maintained 
that the bonnds of a church were defined by the number of 
those who conld meet together in one places and join in one 
communion, so the power of these officers was confined 
within the same liimts. The minister or pastor of one 
dinnffi conld not administer the Lord's Snpper to another, 
nor baptize the children of any bnt those of lus own sodefy. 
Any lay brother was allowed the liberty of prophesying or 
of giving a word of exhortation to the people ; and it was 
nsnal for some of them, after sermon, to ask questions, and 
reason upon the doctrines which had been preached. In a 
word, every chnrch on the Brownists’ model is a body 
corporate, haring fnll power to do ererything whidi the 
good of the sodety reqnire% without being accountable to 
any presbytery, ^od, assembly, convocation, or other 
jurisdiction whaterer. (See Fuller, Xeal, Fletcher, Hanbury, 
and 2^son, Lift of AfiAon, rol. ii. pp. 534, sej.) 

BBUCE, Jams, a celebrated African trailer, was 
bom at Einnaird House, Stirlingshire, on the 14th 
Deceniber 1730. He was ^ucated at Harrow, and at first 
turned his attention to the bar. After his marriage, 
however, he entered into business as a nine-merdiant, bnt 
soon gave up any active share in the concern. His wife 
had died widiin a year of their marriage, and Brace, after 
acquiring a knowledge of the Spanish and Portuguese 
languages, travelled on the Continent for some time, 
returning to Fnghnd in 1758. He then made a proposal 
to the English Government that they should make a 
descent upon Spain at.Ferrol, assuring them from Ids own 
observation that the coast was without defence at that 
place. His suggestions were not adopted ; but Lord Hali-> 
faa^ to whom he had been introduced, and who had 
consulted him about the exploration of the Kile, appointed 
him soon afterwards to the consulship at Algiers. He 
arrived at that place in Harch 1762, and after spending a 
year in the study of Arabic and other Oriental languages, 
set out through Turns, Tripoli, and the Korth of Africa. 
He then visited Bhodes and Cyprus, and explored great 
part of Syria and Palestine, making very careful drawings 
of Palmyra and Baalbea These drawings were afterward 
present^ to the king and placed in the royal libraiy at 
Kew. It was not till June 1768 that Bruce anived at 
Alexandria, and prepared to start on his great exploring 
expedition. From Cairo he sailed up the river as far as 
Syene ; he then struck across the desert to Eosseir, and 
reached Jidda in Hay 1769. He remained for some time 
in Arabia, set sail from Loheia on the 3d September, and 
on the 19th arrived at Hassowah. There he was detained 
for some time; but at last, on the loth Februaiy 1770, he 
made his way to Gondar, the capital of Abyssinia. He 
gained great favour with the Abyssinian king, and remained 
with lum till October, when he set off up the Bahr-el- 
Azrek, which he look^ upon as the main branch of the 
Kile. On the 14th Kovemberhe reached the sources of the 
Bahr«l'Azrek, and proudly imagined himself to have 
solved the great geographic^ problem. Slowly and with 
great diffic^ty he made his way back through the deserts 
of Kubia. On the 29th Kovember 1772 he readied 
Assouan on the Kile. Thence he returned into the heart 
of the desert to recover his baggage, which had been 
abandoned in consequence of the death of all his camels. 
Li January 1773 he arrived at Cairo. On bis way home 
to England he spent some time at Paris, where he was 
warmly received by Bufibn and other eminent men of 
science^ The celebrated Travels did not appear till 1790, 
when they were published in five large quarto volumei^ 
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profnsdy illnstrated. ' The work was received with favour 
on account of its freshness and interest, bnt widi dmost 
universal incredulity. The Travels were looked upon as 
veritable travdlers’ tales, not entitled to any respect as 
authentic narrative. Succeeding investigations, however, 
have thoron^y dispelled these suspicions, and reinstated 
the book in popular estimation. Brace ^ed in 1794, in 
consequence of a fall down the staircase of his own house. 
A second edition of his work, on which he was engaged at 
the time of his death, was published in 1804. 

BRUCE, MiCBAEt,, a minor Scottish poet, was bora at 
Einnesswood, Einross^ire, 27th hlarch 1746, and was the 
son of a weaver. He was early sent to school, but his attend- 
ance was often interrupted. He had frequently to herd 
cattle on the hills in summer, and this early comiianionship 
with nature greatly infinenced his mind and awoke the 
latent poetry of his genius. Delicate from birth he grew 
up contemplative, devotional, and humorous, the pet of his 
family and bis friends. His parents gave him an education 
superior to their position; at fifteen, when his school 
education was completed, his father was enabled to send 
Michael to Edinburgh University, which he attended during 
the four winter sessions 1762-5. In 1765 he got employ- 
ment as a teacher during the summer months at Gairaey 
Bridge, receiving about All a year in fees. He became a 
dhinity student of a dissenting Scotttish sect known as the 
Burghers, and in the first snnuner of his dirinity course 
accepted the charge of a new school at Forrest Mill, where 
“ he lead a melancholy kind of fife." Poverty, disease, 
and want of companions depressed his spirits, bnt in that 
solitariness he wrote "Lo^even,” a poem inspired by 
the memories of his childhood. In consequence of advanced 
consumption he had to ^ve up the school, and returned to 
Ids father's house, where he wrote his last and finest poem, 
** Elegy written in Spring," and died on 6th July 1767. 
aged twenty-one years and three months. As a poet Ids 
reputation has been increased, first, through sympathy for 
Ids earlydealli,and secondly, from the alleged theft by* I^gan 
of several of his poems. The Rev. John Lo^n, minister 
of Lmth, a fellow-student of Brace, edited in 1770 the 
Poems on several occasions, hy Michael Bruce, in which the 
“ Ode to the Cuckoo "appeared. In the i)refacc he stated, 
“ To make up a miscdlany, some poems written by different 
authors are inserted.” In a collection of his own poems in 
1781, Logan {>rinted the " Ode to the Cuckoo " as his own ; 
of this the friends of Brace were aware, but did not 
challenge it Dr M'Eelvie, in bis Life and IT whs of Bruce 
(1837), was the first to claim for him the authorship of the 
Od^ and of other verses of which Logan had hitherto been 
the reputed author. Tins rests on the oral tradi- 
tion of his birthplace and the evidence of a few of hia 
friends; it was made nearly fifty years after Logan’s 
death, and no explanation can be given of this gn»t lapse 
of time. Of direct testimony there is none, and irrelevant 
matter is brought in afiectiug Logan's character,^ wlrile 
Logan’s authorship rests on such ground as pnblication 
under his own name, and his reputation as author during 
his lifetime. By reiteration of Bruce's claims in many forms 
popular opinion has been gained for him, though Isaac 
lyisraeli, Thomas Campbell, Robert Chambers, and David 
Laing have strenuously supported Logan. The dispute 
cannot now, perhaps, satisfactorily settled, owing to the 
conflict of evidence and lapse of time ; bnt on the whole it 
may be donbted whether M'Kelvic has proved his case. All 
Brnce’s poems breathe the thoughts of a shepherd lad, u 
Bloomfield's retained the fresh observations of » farmers 
boy. "With two exceptions they are immature and lack 
strength; his imagery is in great measure borrowed; his 
rhymes evince a paucity of poetical skilL His early attempts 
ore weak imitations of Milton, Thomson, and Young tis 
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favourite poets. His " Lochleven ’’ and “Elegy written 
ill Spring” are alone worthy of preservation, and both were 
composed in his last year. ■ The former 'abounds in happy 
word-painting and moral reflections. The tale of Levina, 
which forms about the half of the poem, and is by far the 
prettiest flower in the bonquei^ hears distinct' mar^ of the 
same hand that, wrote “Rnnnimede.” The “Elegy” is 
most affecting, -when read in the knowledge of the circum- 
stance of its having been written by a dying youth of 
twenty-one : — 

" Led by pole ghosts I enter deatli's dark oito, 

■And bid uo rcalins'of light and life adieu.” 

It is a death song, remarkable for exquisite beauty and 
chaste simplicity. Bruce is not to bo compared with 
another young Scottish poet, • Robert NicolL His life 
tmnted the fulness and strength, his poems the wide and 
vivid sympathies of his later compeer. 

BRUCE, Robeet, king of Scotland. See Scotiaitd. 
BRUCHSAL, a town of the Qrand Uuchy of Baden, in 
the circle of Carlsruhe, 14 miles from tlie city of that 
name, on the SalzbacL Efom 1066 to 1801 it was the 
seat of the bishop of Spires, whose magnificent palace is 
still extant; and it has an old castle of the 12th century 
(now iwed as a prison), a town-house, a gymnasium, a 
hospital, barra^s, and a considerable trade in wine. Poo- 
ulation in 1872,^ 9762. The town was originally the 
sect of an imperial palace, and its name is said to be 
^ved from ^ek a marsh, and safe, 'royal possession. 
Tie Peasants War firat broke out at Bruchsal, which has 
reduced to ashes in subsequent conflicts. 

pi, S? f engagement between th^ 

Prussian troops and Baden msuigents. 

BRUOK, the name of two tbwns of Austria— 

^ a" ehief town of a circle in 

ri AS^r°and J^etion of the 

nyers Mur and Miirz, with d station on the railwav from 
Vienna to Trieste, 25 miles RT W of «‘“wny irom 
aliraii- 9000 L-i. .■‘•V • ®r Uratz, It contains 
SSl ^ eonsiderable transit 

It lies on the Vienna aud Buda railway 20 mOes 
Vienna. Population, 4203. 

>na biogtapliot, tra»™iom'a't*5S’ plflologm, 

January 1696. His fntba, '^ngsburg on the 22d of 

destmed him for the church^” ^'“S^er, 
according with his father’n wi i, ^ inclinations 
age to pursue his studies in tl,n “ent at the usual 

ho took the deSee of of Jena. Hero 

following year L published his “ *'^o 

Itittoriam Doetrince de IntroduaionU in 

afterwards amplified and comnlB?»/‘°’T* Jio 

the title of ifeona 


able situation, of pastor, and seniob minister of tne church' 
of St Ulric. .He published in the same year three disseHor 
Mons relating to the history of philosophy, under .the- title 
of Otium. Vindelicum me MeUtematum ffistorieoiphiloto- 
pJiicorum Triga, Augsburg, 1731, 8vo. Besides several 
smollBr dissertations on biography, and literary history, 
printed at ^fferent times, and which ho afterwards collect^ 
in his Miseellanea, he published at Ulm, in 1737, ITeue. 
Ziuatze versehiedeaer Vermehrungen, &a, eu den fairUen 
Fr<^en aits der phdosopkis^en Historie, 7 v61& '12mo. 
This work being a history of philosophy in question and 
answer, contains many details, especially in the department 
of literary history, which ho has chosen to omit, in his 
greater work on the some subject. Ho was forced by the 
bookselliOT, in opposition to his own opinion, to adopt the 
erotematic method, which at-that time had been rendered 
popular by the writings of Hubnor and Rawbneh. 

In 1741, at Leipsic, appeared the first volume of .his 
great work, Ststona Ontica FhUosophice, a mundi incuna- 
hidis ad mstram usque aitafeni deduela. . Four other 
ponderous quartos, completing tho first edition of this 
elaborato history, followed in 1744. Such was the success 
of this publication, that tho first impression, consisting of 
four thousand copies, was exhausted in twenty-three years, 
when a now and more perfect edition, the consummation 
of the labours of half a century devoted to tho history of 
philosophy, was in 1767 given to tho world in six volumes 
quarto. The sixth volume, consisting entirely of supple 
ment and corrections, is applicable to the first as well as to 
tho second edition. Of the merits of this work wo shall 
speak in tho sequel 

His attention, however, was not wholly occupied by this 
stopendous undertaking. The following books would of 
tnemsolycs havo been suificient to esWust tho industry of 
any ordmary author : — PinacoihecaSmptorum nostra delate 
Mens tUtts^ium, Ac., Ausgburg, 1741-53, folio, in five 
aewdes. der Deuiseken Gelehrsamk^ ■f» 

leeUdmn dvBU^me gdehrler Mdnner nnter dm Dentsdun 
at« rferoXI., jrr/., und HYIL Jahrhundert aufgestellel, 
nndtAre GeuAukte, d’c., enfivor/ensind, Augsburg, 1747-49, 
_to, five decads. Institutiones nistorice P/iilosophiece, 


Lrg in 


1720; iTut here his merirSS^ his native city in 
than recompense, ho was indSto f mther 

parish minister of KaufbeverS in 1723 ®®®® 

ho published a memoir Be Ftte Si- ®®mo year 

Hitreputation ^tringeri, 


IrfJW 1747, 8vo, second edition, ibid, 1756 ; a third 
as boon pul^ehed since Brucker’s death, with a con- 
tinuation by Frofwsor Born of Leipsic, in 1790. Mis- 
• ^ PhUosopkias Literarioe Oriticce olim spar- 

colleeta, Augsburg, 1748, 8vo. 
s Anfangsgrunde der philosophisidim GestMehU, als ein 
Werke, steegte Ansgabe, Ulm, 1761, 
. J n j 1 ®''^® ®®P®rintended and corrected an edition 
of Luther's translation of tho Old and New Testment, with 
o*teacted from the writings of the English 
Loipsic, 1758-70, folio, six parts. His death 
ensued before the completion of this work, which has since 
been accomplish®d by Toller. Ho died at Augsburg in 
♦n ”2*1 “® bo added to the catalogue of Huetius, 
j 1 l^*’®™'^y hibour is notincompatiblo with sound 
rr - lorigevity. (See Saxii Onomastieon; BiograpMe 
tWsdfc; Gesrior's Isagoge.) . • ^ 

fiinf u ° 1 hy his writings on the history of philosophy 

Tn ^ known in the Rteiature of Europa 

BVAn S^t work forms an important ora, and 

tinnn 1*?^®®“*’ ^y it w the most extensive and elabomte 

dnfAPfx. * *“1*1®®^ It is, however, a -work of which tho 

tliAir great, and its errors havo been important in - 

aoamrAd°*^®*v®« preportion to the authority it has 

tima on fi, j therefore, lumrd a few general observa- 

cions on the defeela .. ® * 1 . 


and "uiisu cmeuyaetraccirom cne 

ond utdUy of the Gritisal Eutlrg of Pkaosophy! 

™to this study a penetration equal to his 
““Sonce, and had his general compt/hension of tho scope and 
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mbtre of tiie snbject coiresponded irith the elaborate minuteness 
of bis details, he would bare left ns a work wUch might hove bad 
some pretensions to be considered as a rational bistoiy of hnman 
opinion. He lired, bowevcri'at a period when these different 
qualities were only beginning to be conjoined, and when as yet the 
nistory of ^ilosophy bad been written merely as a chronicle of the 
passing theories of mdividnals and sects. To give to the science 
of histoty a regnlar and connected form, and to arrange the nam- 
tire of snccessive events, and still more of snccessire opinions, 
according to the relation they bear to principles of established 
influence, was an attempt of which few in that age bad any con- 
ception, and of which Brncker certidnly bad none. In civil histoiy 
it was Aen believed that the historian had fulfilled all the duties 
of bis office if be strong together the events which were known or 
b^ered to have occurred, in good language, and garaished them 
occasionally by a few general reflections on the absolute motives of 
hnman action. A very difierent notion is now held of the functions 
of the historian. He who at present attempts to write the histoiy 
of any country mnst reflect before he begins, what were the chief 
occurrences in that history, and what were the revolutions which 
the manners and constitution of that particular nation hare, under- 
gone. He mnst bear with him, from the commencement to tho 
conclusion of his laboura^ a constant impression that ereiv occur- 
rence should he more or less considered, not only os it took plac^ 
and as it bore an influence on contempoiaiy affairs, but as it may 
have remotely contributed to the events, and the opinions, and the 
rdiaraeter of succeeding times. But if this bo true ui regard to tho 
bistoiiea of rmrticnlar nathms, it is evident iihat, by how miudi 
the traces ot opinions ate more light and evanescent than those of 
events, by bow much the speculations of philosophers whose 
writings have either perished or come down to us mutilated and 
obscure are more diflleult to be appreciated in their causey and 
connection^ and consequences, than the actions of wanion and 
atstesmen,— bvso mnehthe more is it necessary in philosophical 
than in civil histoty to combine reasoning with erudition, and to 
oubstituto the researches of tho philosopher for the details of tho 
chronicler. Histoty and philosophy ate two different things ; and 
he who would write the hiatoiy of philosophy most excel m both. 
Bacon bad long ago required rois tmion, and hod pointed out the 
manner in wmeh the historian of literature should endeavonr to 
establish those principles of connection which constitute tlie soul 
and ebatm of aucb a history; bow, by detectiiig the union of effects 
and causey be might bo enaldcd to determine the eircumstances 
favourable or adverse to the sdenccs ; and bow, in short, by a 
species of enchantment^ be might evoko the literal genius of each 
diflerent age. The fulfilment of this plan was, however, far beyond 
the eapacitobf Bnicker, and wasanundertakingof which he had even 
no conception. Better qualified by nature and education for amas- 
sing than anran^g materialsi he devoted bis principal attention 
to a confused com^Iation of facts, leaving to others their applica- 
tion, the discovery of their mutual connections, and the formation 
of the scattered fragments into a whole. 

The merit of his great work consists entirely in the ample 
collection of materials. The reader who would extract any rational 
view oE tho progress of opinion must peruse it with a perpetual 
commentary of bis own thonghts. He ^1 find no assistance from 
his author In forming any general views, or in tracing the mutual 
dependencies of tho iuficrent parts of the subject. Brockcr has dis- 
covered the fountains of history, bnt he bos made ns drink of them 
without purifying the draught Even in tliis respect ^ merit has 
been greatly overrated. Vast os Is the body of materials wbidi ho 
has collected, wo are always missing tlioso very things which wo 
might reasonably have expected woud have been tbe first oUects 
of a rational inquirer, and we are continually disappotntod of tiro 
iufonnation we are most anxious to acquire. The tale aud slavish 
attention which ho has bestowed on previous compUers has fre- 
quently diverted him fiom the study of the oii^nal authors 
triemselves. Quoting the passages of tho ancients from others, or 
trusting perhaps to the reference of an index, he has frequently 
overlooked those very testimonies whldi could have ^ven us tbe 
most ttutlicntic knowledge of the opinions or characters of ages 
and individuals. lie has often presented the autboritics ho lias 
adduced, mutilated or misapplied ; and tills cither from not having 
snfliciently studied these passages in their general connection with 
tho system they illustrate, or from having been unable to withdraw 
them from the obscurity in which thw were involved. He has 
shown no critical sagad^ in distingnisl^g tlie spurious from the 
authentic, or in balancing the comparative weight of his authorities. 
He has frequently transcribed where he ought to have explained 
the words of tlie original authors ; and, without taldng into account 
the difierent value of tho same term in difierent nations and ages, 
be has left ns to apply a doubtful or emneous meaning to words 
which might hare been easily rendere'l by other expression*, ami 
to suppose a distinction in uie sense where there only existed a 
dilTerencc in the language. The glaring errors, even, which occa- 
sionally occur in his expositious of the Grecian philosophy, while | 
they are inconsistent with any critical knowledge of the 'tongue, j 


would make tis suspect that he was in the haint ot relying on (ha 
trracherons aid of tanslations. In short, if we knew notiiing mors 
of '&e ancient philosophers than what we acqnire from Brocker, 
we should be often obliged to attribute to them opinions so ohsenrr, 
or so absurd, that we mnst either bdieve onrseires wrong in the 
interpretation, or be unable to comprehend tbe cause of all tho 
admiration and reverente they hare received. 

He has discovered little Kill in his andysis of the difierent 
systems of philosophy • and the confusion of what is essential and 
ptineiiial snth what is accidental and suhor^nate dearly evinces 
tiiat these abridgments wen throirn together while acquiring, in 
detail, a knowledge expressly for the purpose, instead of being tba 
consummation of a long and familiar meditation on the subjects in 
all their modifications and dependencies. He has dwelt rntii the 
most irksome minuteness on ereiy rmimportant and doubtful 
circumstance hi tiie lives of the philosophers ; but he has too often 
overlooked the particninr and general causes that prodneed an 
influence on tho destinies of their jAilosophy. The aphoristic 
method which he has adopted prevents him ftom following a conse- 
cutive argument throuKout its various windings. Tho most 
convindng reasoning in his hands loses much of its demonstration 
and hean^; and every ingenious paradox comes forth from his 
alembio a mere eajmt moriuum , — a reridue from whii^ every finer 
principle has been cxpdlcd. 'Wlicro tho genius of the philosopher 
is 'discovered more in the exposition and defeneo than in the original 
selection and intrinsic stability of his tenets, Brocker lies not 
found the art of doing justice both to tho philosopher and to his 
opinions, or of conveying to the reader any conception of tho 
general valno of the original. Tliis lost defect^ it must, however, 
be acknowledged, is more or less inseparable from every abstract of 
opinions, where it is almya necessary to separate in some degree 
v^t is essential to the subject from what is peculiar to the man. 
He has relieved the sterility of his arndysis Iw none of the elegancies 
of which tho snlgect was snseexitiblc. Without any rnreU-nsion to 
purito, hb diction is defective even in precision ; and iiia sentences, 
at ail times void of harmony and gnee, are abrupt^ and otten 
intricate in their stroctaro. (W. JI.) 

BRUGES fin flemish Bbugci:}, a city of Belgium, 
the capital of West Elandets, is situated in the midst of a 
fertile plain, intersected by the canals of Ghent, Ostend, 
and Slnys, in fiU 12' N. lat. and 3” 13' R long. It 
is, in a direct line, about 7 miles from tho sea, 12 miles EL 
of Ostend, 2i KW. of Ghent, and CO miles in tho same 
direction from Brussels. The histoiy of Bruges dates from 
about tbe 3d century of tho Christian era. In the 7th it 
had emerged into importance; and its corporation of 
weavers, which afterward in its best days numbered 30,000 
men, was already highly renowned In tbe time of Charle- 
magne. In the 9th century Bruges became subject to tho 
counts of Flanders, who resided there, and made the city 
one of the most populous and wealthy in Europe by the 
great advantages and immunities which they ofTcr^ to 
merchants and maniifactureTS, The inhabitants guarded 
with the most jealous care the privileges which they eomc- 
times received and sometimes exacted from their rnlcra, and 
not unfrcqucntly rose in arms for their defence. Though 
Bruges, and Ghent, and other Flemish towns owned a 
common lord, their interests were never identified, and 
they seldom let an opportunity pass of doing each other 
os much injury as possible. In tbe middle of the 14th 
century Bruges passed by marriage into the hands of the 
dukes of Burgundy, rmder whom it reached tho highest 
point of its prosperity. The magnificence of the Flemish 
court was such that no European monarch could equal or 
approach it. TVhen the wife of Philip the Fair of France 
visited Bruges at the beginning of the 14th century, 
"There arc hundreds here," she exclaimed, "who have more 
the air of queens than myself and tOLUch an extent was 
this extravagance ultimately carried that Charles V. was 
obliged, in the IGth century, to repress it by severe sump- 
tuary laws. In 1430 Philip the Good, duke of Burgundy, 
institnted at Bruges the diivalric order of tbe Golden 
Fleece, a compliment to the town, so small jHiriion of 
whose prosperity arose from its woollen trade. In the 14 th 
and 13th centuries, Bruges was the chief cmpoiiam ot the 
cities of the Hanseatic league ; and merchant.* from every 
quarter of the world found there a ready market for their 
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go'Kla. Tlie argoflti of Venice and Genoa came laden 
vrith the produce of the Kafit ; flhi]/s of evei^* nation took 
in and dihciiurged their cargoes at the quays j the waro- 
houxi'.f were tilled v/ith Isiles of wool from England, and 
«itli Mlk fiorn I'crjia. Kot the least furaotis of the tuanu* 
/.v:iart‘i mi that of tai>estiy’, in v/hich the people of ilniges 
acquired great skill a century before the looms of Ilcauvaie 
or the Gobelins were ect up, ?'fio i>ro:-ij)erity of lirugea 
was uitdiruinished till it paised under the dominion of the 
lion''e of Ifajidiurg. for a violab'oii of some of their 
prerog.itts*e{, the inhahitants imprisoned the j\rchduke 
,^(aximili:tn in 1'188, and a tcrrihlc vengeance was inflicted 
ujKjH the town for thw ontrage. Its tnide was transferred 
to Antv.'r:qi, end its min a'as iitliinalely completed hy the 
religions pcr/;eciitio»s rif the hloody duke of Alva at the 
cud of the Ifllh century. Sudi of the inhabitant as 
Caciped with their lii'cs fled to England and introduced 
into that coantiy many of the arts and manufactures which 
they and their forefathers had cultivated with success for : 
many generations. In more modern times the town has 
frequently siiflered from Uie cflcct of war. In 1704 it 
was besieged by the Dutch, and in 1703 and 1U5 it was 
c-aptured by the t rench. The cfnitrast hetsveeu the liniges 
the 15lh century and the Ilniges of recent limes is as 
stnkitig as it is jiainfiil. As Wordstvorlh says— 

*' i« Many a street 

licncc buiiy life hath ited, 

witlieiit hurry, iioKeI«»« Aei 
rite gnun-iyowii pivement liead." 


fhe gn^it circii/oference of the city, its „ui»erou« squai 
and sifccN and the number and niagniricencc of ; 
Ij bhc bmJdmgs. all attest it former hnporlancc; whi 
thj comparative absence of commercial oetivitv and t 
S^nl »ir ot ,l^ihu, l»a, 1„ KSlTli 

dninig the present centuiy, and its great advanuSa 
oinal and railway communication, its spacious docks ai 
«-l eritquay., and the great fertility of the surtouSdl 
t_;jnuy, are once more rcHtoriiiir it to it« hiVii 
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>.*177 aud r "iwd br/bi , 

jhieU theie wuro 

Fli'ub.r^ whicli v;.;pj deHtmvert t v'rt r wunts 

!li>-.v rvi"^ Ko*lim-ly is thi!'? 

‘■f the kind in KuroJ/UdlJrr'^ 

Udmiiin. It ,,r "* *•'■» chinios aro the bc^t 

•><1 h «m ‘W MU emu 

m which Clarl-f V i «anie sqi 
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imputmi .pt Mo. the n 

11 a lof lir-il I .;j ,„ ,] j j . , means of edocat! 

h'.d • f d- P irtu.-ov. „t >ch V.] trnV , ? For 

r.0M„15y sahiidirM 1 ~ ^ i *' ”' 


theological scminaiy, a'achool of navigation, and an insli- 
lution for the deaf and dumb and blind. He academy of 
liainting is in a very flourishing condition, and ofiere nmny 
advantages to the student, as instruction is given gmtis in 
drawing and architecture. TJic public Jibraiy in the town- 
hall contains upwards of 15,000 volumes. He charitable 
institutions of Bruges arc both nnmorous and well oigaoised. 
They are all the more iiccessaty, tbit the number of^rems 
ill the city requiring support is unusually great. In the 
poorhouse alone there is accommodation for nearly €00 
individuals, and it is almost always completely filled. ‘ The 
most important manufacture in Bruges is that of lace, The 
other manufactures consist of linens, woollen and cotton 
goods, soap, leather, tobacco, starch, pottery, and bella 
There are also some small 'breweries and distilleries, and 
dyeing and bleaching establisbments ; and ship-building 
is also carried on. ^ The exports from Bruges comprise the 
products of the rich agricultural district that surrounds 
thc^ town ; the imports include metals, dyevoods, vinee, 
fruity oil, cotton, and wool. Despite the number of canal!, 
the inhabitoufs of Bruges arc very ill supplied with water 
for domestic putjioscs; eveiy house is accurdlnglyprovided- 
with a tank or butt to reccivo rain-water. The quantity 
^Ilectcd in the public tanks is distributed through the rily 
in pipe.s. Of the canals the largest is that to Ostend, wide 
and deep enough to allow vessels of dOO tons to pass np 
fmn tbe sca. The ramifications of these canals intersect 
the city in all directions, and arc crossed by upvrards of 
fifty bridges, whence the name of the town is derived. 
3»opulatioii in 1838, 4d,374; in 184C, 49,308 j in 1851, 
50,C98; in 1860, 40,819. > » r 


8ec WcAle's JJriwe. a envlnm, 1B6S t Gillioiltstan Beverea, 
IfJuveiUnlre da armiva de la vilh dc JBruga, 8 vol*. 

BBUMATH, or JDiiumit, a town of Lower Alsace, in 
the mrclo of Strasburg, on tho Biver Zorn, It has a castle 
and mineral wells, and occupies the site of the ancient 
Lrucomagus. Population in 1 871 , 601 0. 

BIIUNCK, Biohakd l^jtAXqozs Puiurpa 0729-1803), 
scholar, was bom at Strasburg, 20th December 
1729. Jle was educated at the Jesuits’ college at Paris, 
but naiuiig early entered the public service, he soon foigot 
IMS Mtin and Greek, At the age of thirty he returned to 
Jus native town and reeumed his studies, paying special 
attention to Greek. The nature of the oflice which beheld 
put considerable sums of money at his disposal, which bo 
expended in publishing editions of the Greek classics. The 
firat work which ho edited was Iho Jn(/tofcffia O'raea, in 
which iiiR innovations on the established mode of criticism 
startled Buroiiean scholars j for wherever it seemed to him 
that an obscure or di/ficult passage might be made intel- 
JigiuJo and easy by a change of text, he did not scruple to 
make tlio necessary alterations, whether the new reading 
were supported by manuscript authority or not. Witb the 
assistance of SchweighSuser, then an unknown youth, be 
next brought out editions of the Greek dramatists, cbarac- 
iwxea by the same peculiarities as tho Anihologia, and 
uilimalcly the Gmmin PoeUe Grateu In 1781 he pub- 
islica an edition of Virgil, for which he was pensioned 
by the J'fcncb king. At the outbreak of the Prciicb 
wvoliition, in which ho took an active i*arl, lie lost hw 
pension, and was reduced to such cxiroinitics that be was 
owi^ed to sell a portion of bis library. In 1602 his 
fusion was restored to him, but too late to prevent the 
,... ® ffimainder of bis books. JJe had brought out 
/Vairfw in 1788, and was in the act of 

B«va’w«iu.v. See Bnm'Msi. 
r ICiKonoir (1800-1859), one of the 

Purtu, civil engineers of the age, was born at 

ortsinoulb, April 0, 1606.^ He was the only von of Sir 
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Marc Isambard.BraQe], from whom he inherited some rare 
intellectual gifts, and to whom he owed his first education. 
From his earliest years he took an eager and intelligent 
interest in all the plans and undertakings of his father, who 
had then just completed the construction of the remarkable 
block machinery at Portsmouth. He displayed in child- 
hood sin g ular powers of mental calculation, great skill and 
rapidity os a draughtsman, and a true feeling for art 
After attending some private schools, he was sent at the 
age of fourteen to Paris, to study mathematics, and to 
recover his kimwledge of FrencL From November 1820 
to August 1822 he studied at the College Henri Quatre; 
and in holiday intervals he used to visit the engineering 
works going on in Paris, and send his father drawings and 
descriptions of them. In 1823 he entered his father’s 
office as assistant-engineer, just at the time when the project 
<if the Thames Tunnel began to occupy the attention of Sir 
Isambard; and from 1825, when the work was began, till 
1828, when it was stopped an irruption of the river, he 
displayed a singular energy, inventiveness, and power of 
application in that straggle of science against natural 
obstacles on a vast scale. He had even then the power, 
which distinguished him in later years, of doing almost 
without sleep for many nights when work was pressing. 
Daring the .later part of &e contest which ended by a 
second irruption in January 1828, he was both nominal 
and actual resident engineer of the Thames TunneL Left 
for nearly two years without regular professional occupa- 
tion, Brand employed himself in scientific researches, enjoy- 
ing intercourse with Babbage, Faraday, and other frienda 
In November 1 829 he sent in designs and plans for the 
projected Suspension Bridge over the Avon at Clifton. 
In consequence of objections raised by Telfoid, the referee 
of the bridge committee, Brunei’s plans were rejected. 
But on a second competition, early in 1831, he sent in a 
new design, and this was accepted. Brunei was appointed 
en^neer to the trustees, and works were begun in 1836. 
Delay had been caused by ^^nt of funds, and from the 
same cause the works were afterwards suspended for soma 
years, and were not completed dnring Brand's lifetima In 
March 1833, Brunei, at the age of twenty-seven, attained 
one of the highest professional positions by his appointment 
as engineer of the newly-projected Great Western Bailway. 
For several years his enei^es were taxed to the utmost by 
the conflict with' obstructive landowners and short-sighted 
critics ; but he showed himself equal to the occasion, not 
only as a professional man, but os a persuasive negotiator. 
For solidity of construction and for skill and beauty of 
design the Great W^'estem Bailway, though one of the first 
made in Bngland, holds a very high place. Among the 
triumphs of the engineer are the Hanwell Viaduct, the 
Maidenhead Bridge, and the Box Tunnel, at the time the 
longest in the world ; and, on extensions of the line, the 
great bridges at Chepstow and SaltosL The now notorious 
battle of the gauges" took its rise from Brunei’s introduc- 
tion of the broad gauge on this line. In 1846 be resigned 
his office as engineer of the Great Western Bailway. In 
1844 he had recommended the adoption of the Atmospheric 
System on the South Devon Bmlway, but after a year’s 
trial this system was abandoned. The lost and greatest of 
Brunei’s railway works was theBoyal Albert Bridge of the i 
Cornwall Bailway, crossing the Biver Tamar at Saltash. I 
Tl^ work, sairctioncd by parliament in 1845, was con- 
structed between 1853 and 1859. In addition to the ardu- 
ous labours of railway engineering, Mr Brunei had taken a 
leading part in the systematic development of ocean steam 
navigation. As early as October 1835 he had suggested, 
to the amusement of the directory of the Great Western 
Bailway, that they should *' make it longer, and have a 
stcambMt to go from Bristol to New Yor^ and call it the 
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' Great Western.” The project was token up, and the 
{ " Great 'Western ’’ steamship was designed by Brunei, and 
built at Bristol under his srrperintendence. It nns much 
longer than any steamer of the day, and was the first 
steamship birilt ‘to make regular vo}*ages across the 
Atlantic. TVhile tire vessel was building a controversy' was 
raised about the practicability of Brunei’s scheme. Dr 
Lardner asserting dogmatically that the voyage could not 
be made, and backing his assertion with an array of figuresL 
His view was widely accepted, but the work went on, 
and the voyage was accomplished in 1838. A greater 
work was at once undertaken, and the “ Great Britain” 
was built. This was the first large iron steamship, the 
hugest ship afloat at that time, and the first large ship in 
which the screw-propeller was used. She made her first 
voyage from lavetpool to New York in August and Sep- 
tember 1845 ; but in the following year was carelessly run 
apon the roclm in Dnndrum Bay on the coast of Ireland. 
After lying there nearly a year without material damage 
she was got off and was employed in the Australian trade. 
Brunei soon after began to meditate a vaster project still, 
the construction of a vessdi large enough to carry all the 
coal required for a long voyage out, and if coal could not 
be had at the out port, then to carry enough also for the 
return voyage. It seemed to him, further, that a great 
increase of size would give many advantages for navigation. 
During his connection as engineer with the Australian Moil 
Company he worked out into a practical shape his concep- 
tion of a “great ship and in 1852 his scheme was laid 
before the Directors of tire Eastern Steam Navigation 
Company'. It was adopted, the projector was appointed 
their engineer, and after much time occupied about con- 
tracts and specifications, the work was begun in December 
1853. Immense difficulties in the progress of construction 
caused delays from time to time. The operations of 
launching was several times attempted in vain ; but at 
length the gigantic vessel, the now familiar “ Great tastem," 
was got afloat (31st January 1858). Much remained to 
be done to complete the ship ; and her engineer, over- 
worked and worn out with the worry of the launching 
processes, broke down and did not live to see her sail on 
her first voyage. In addition to the great works already 
described, Brunei was emplc^'cd in the construction of 
many docks and piers. The first of these was the 
Monkwearmouth Docks, for which he made the designs in 
1831. The construction, after a new design, was begun in 
1834. He was afterwards engaged in works of the same 
kind at Bristol, Plymouth, Briton Feny, and Brentford, 
and on a pier at Milford Haven. He was a zcaloits 
promoter of the Great Exhibition of 1851, and was a 
member of the committee on the section of machinery and 
of the building committee. He paid much attention to the 
subject of improvement of large guns, and designed a 
floating gun-carriage for the attack on Cronstadt in the 
Bussian war (1854) ; he also designed and superintended 
the construction of the hospital buildings at Benkioi, on 
the Dardanelles (1855). The genius, energy, and industry 
of Brunei in his profession were not more remarkable 
than the high moral tone which characterized his whole life^ 
and the fascinating qualities which gave him immemce per- 
sonal influence, and made him the delight of the social 
circle. 'With single-hearted truthfulness he devoted him- 
self to his chosen work; he was singularly* free from pro- 
fessional jealousy, and was always ready to commend 
and help others. With robirst health, wLich he enjoyed 
through many years, he had the two invaluable qinrlitrcii of 
good spirits aud good temper. In his relations with his 
subordinates he was considerate and kindly, at the rame 
time that he demanded faithful service accoHrng to a high 
standard. He cared nothing for popularity, lie enjoyed 
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allow him to speod much of his time in 
1830 Brunei was elected F.R.S., and he was aiiwivuroa u 
member of many other scientific societies. In 1857 the 
honorary degree of D.OlL. was conferred on him by the 
uniTersity of Oxford. In Jnly 1836 he married ; he left 
two sons and a daughter surviving him. For the sake of 
his health he spent the winter of 1838-59 in Egypt, return- 
ing to England in 31ay. He was on board his "great 
ship " on ^e 5th September 1859, and the same day was 
attacked with paralysis. The ship - smled on her first 
voyage on the 7&, and her great projector passed away on 
the 15th of the month. £Qs remains were interred in Kensal 
Green Cemetery. In 1870 appeared T/te Idfe of 1. K. 

. Brand, C.E., by his sou lombard Brunei, of Lincoln’s 
Inn, chancellor of the diocese of Ely. (w. l b. c.) 

BEUNEL, SiE Mabc Isasibabo (1769-1849), was 
bom at Haqueville, in Hormandy. His family had for 
several centuries held a respectable station in the pro- 
vince, living as farmers and small landowners on the 
on which he was bom, and numbering among its members 
, Ponsao- He was educated at the seminary 
of Bt Licaise at Eouen, with the intention of his euter^ 
ing holy orders; but his predilection for the physical 
sciences was so strong, and his genius for mathematics and 
me James so decided, that, on the advice of the superior 
of the Mtablishmen^ he was removed to follow a more 
cong^ career. His father then destined him for the 
he entered on the appointment of the 
^rahid de Castnes. the minister of marina, and made 
several voyages to the West Indies. In this position 
dthough ody in his seventeenth year, his meSical 
talmte developed themsdves actively on many occasioS 
!f hfa 2?®? ^ captain by the production of asestant 
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rvas teie'*ted n<« iwJ, • * Assembly at Waslungton 

tepublicf he wo5 dmpUcityrf a 

intend tko constauc^^^^^ ^ and s^ 
since destroyed by S Ywk. 

original ^ ® which 'was-pechtiar and 
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or his VJnAT, . ^“gh 

Earl Spencer, aided by the recomm ^ ^^end and patron 
General Sir Samuel Brigadier- 

appreciated the merit of themacldLF«Tl and 

inventor, the system was adooted ? 
erected. The construction of tlw machinen- 

» Mr Hoary Itaa^by, .iom Branal'lS 


true discrimination, and by. whom he was ably 
The beautiful simplicity of these machines, the ir perfect 
adaptation to their various purposes, and, notwithstemkig 
the recent advances in meclmnics, their contin uing fg, 
nearly half a century in active work, wi&out any improve- 
ments having ever been suggested, must rank them ^ 


ever invented. 

The block machinery was completed in 1806, and it 
estimated that the economy produced by it in the first year 
was about £24,000, tw'o-thirids of which sum was awarded 
to the ingenious inventor, who was soon after eugnge d by 
the Gtovernment to erect ostensive saw-mills, on improved 
prindples, at Chatham and WoohvicL He there 
luodifications of tho systems' of stacking and Bp-imnning 
timber, which were afterwards carried into effect. Some 
time previously, he had invented ■ the - ingenious li t t l e 
machine for winding cotton-thread into balls, which, simple 
os it may at first sight appear, has exercised great in flu en ce 
on the extension of the cotton trade. 

He found time also to invent an instrument for combin- 
ing the use of several pens, so as to produce simultaneondy 
a number of copies of a manuscript ; a simjile and portable 
copying-machiue ; and a contrivance for making the small 
boxes used b}' druggists, which had been pteviousfy 
imported in large quantities from Holland. A nail-maldng' 
macliiue also occupied his attention; and he discovered 
the system of giving the efflorescent appearance to tinfoil, 
by %Thich it was fitted for ornamental purposes. Among 
other more important improvements may be* mentioned 
that of cutting veneers by circular saws of large diameter, 
to which is mainl}' due the present extensive application of 
veneers of wood to ornamental furnitnre. About the year 
1812 he bad devised a scheme for making shoes by 
moi^nery ; and, under the countenance of the duke of 
York, tile shoes so manufactured, in consequence of thdr 
strength, dieapncss, anddnrubili^, were introduced for flie 
use of the army ; but at tl’.o peace in 1815, manual labour 
becomiug cheaper, and the demand for militor}' equipments 
ha^ng ceased, the machines were laid aside. 

Steam navigation also attracted his attention, and he 
became deeply .interested* in establishing the Bamsgate 
rtram vessels, which were among the first tiiat plied success- 
fully on the Elver Thames ; and on board of them it is 
t^eved that the doable engines were ’first used. About 
after much labour and perseverance, he induced 
the Admiralty to permit tho apph’cation of steam for towing 
^^6 practicability of which he had strenuously 
urged. The experiments were tried chiefly at his own 
expense ; a small sum in aid had been promised, but it was 
eventually withdrawn before the completion of the trials, 
ne Admiralty considering the attempt “ too diimerical 
DB senoutiy entertained." He introdneed various hn- 
provemeute in the steam-engine, and for nearly ten years 
perseAered in the attempt to use Equefied gases as the 
source of ^tive power, in which he was ably assisted by 
j necessary experiments were most laborious 
j I - *^® P®*®e'''ering energy and resources of a 
air ^® foiled; in spite, however, of 

7 >i»n ® saciifice of time and money, the 

pl^ was abandoned. ' 

power of his mind, however, was for many 
thp objedi the construction of 

tba f A ^““‘'i®n»tion from shore to shore beneath . 
iilan /v./.,!L3x Thames. It is said that the originttl 
b^^ ®PP“«d to the Neva at St Peters- 

inconvenience arising from the 
ander plan which he offered to the' Emperor Alex- 

TT niti«» ® ”^°^sion of his visit to England in -1814. 

jed by jircvious signal failures in the attempt 
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to construct a tnund beneath the Thames, Smnd, confident 
in his own powers, persevered, and in 1824^, under the 
auspices of the duke of Wellington, who always entertained 
a favourable view of the practicability of the scheme, a 
company was formed for its execution ; and after nnmeroas 
accidents and suspensions of the works, this great and 
novel undertaking was snccessfnlly accomplished, and the 
tunnel opened to the public in the year 1843. 

In the prosecution of the work he received great assist- 
ance from his son, Isambard EJngdoni Smn^ and in a 
scientific point of view the construction of the tunnel will 
be regarded as di^laying, at the same time, the highest 
professional ability, an amount of energy and skill rarely 
exceeded, and a fertility of invention and resources, under 
what were deemed insurmountable difficulties, which wili 
secure to the memory of Sir Isambard Smnd a high posi- 
tion among the en^eets of England. 

He received the order of the L^gjon d’Honneur in 1829, 
and the honour of knighthood in 1841. He was a cor- 
responding member of the Erench Institute, and a fellow 
of the Btyal Society. He jdned the Institution of Civil 
Engineers' in the year 1823, and constantly attended the 
meetings, took part in the discussions, and promoted the 
society’s interests by every means in his power. 

He was unaffected and simple in his habits, and possessed 
indomitable courage perseverance, and industry; whilst 
his benevolence constantly prompted him to ^dly and 
considerate actions. His labours had sd serioudy impaired 
his health, that for some years after the completion of the 
tunnel he was unable to mix in active life. He died on 
the 12th of December 1849, inhis 81st year. (See Bidiard 
Beamish, Memoirs of Sir Mare Isambard Brand, 1862.) 

BBXJHET.T.ESCHl, Eiuffo, (1377-1446), one of the 
greatest Italian architects, the reviver in Italy of the Boman 
or Classic style, was bom at Florence in 1377. His father, 
a notary, had destined him for his own profession, but 
observing the boy’s talent for all sorts of mechanism, 
placed Um in the guild of goldsmiths. Iilippo quickly 
became a skilled workman, and, eagerly desirous to excel, 
perfected himself in the knowledge of sculpture, perspec- 
tive, and geometry, — whatever, in short, was useful for the 
arddtectural art, to which he found himself attracted. He 
designed some portions of houses in 'Florence, and in 1401 
he was one (ff 'the competitors for the design of the 
gates of the baptistery of San GiovannL He was unsuc- 
cessful, though his work obtained praise, and he soon after- 
wards set-out for Borne. He studied hard, and resolved 
to do what he could to revive the older classical styli^ 
which hod died out in Italy. In 1407 he returned to 
Florence, just at the time when it was resolved to attempt 
the completion of the cathedral church of Santa Haria del 
Fiore. Brundlesrhi’s 2 >lan for effecting this by a cupola 
was approved, but it was not till 1419, and after iimumer- 
able (Bsputes, that the work was finally entrusted to him- 
At first he was hampered by his colleague Ghiberti, of 
whom he skilfully got rid. He did not live to see the com- 
pletion of his great work, and the lantern on the summit 
was lint up not altogether in accordance with the instruc- 
tions and plans left by him. The great cupola, o'ne of the 
triumphs of architecture, exceeds in some measurements 
that of St Peter’s at Borne, and has a more massive and 
striking appearance. Besides the -masterpiece Bmncllcsdu 
executed numerous other works, among the most remarkable 
of which ore the Pitti Palace at Florence, and the churches 
of San Lorenzo and Spirito Santo, and the still more elegant 
Capclla dei Pazza. He died in 1446, and was buried in 
the great church, of Santa Haria. See AnanTzcTcni:, 
vol. iL p. 436. 

BBUNETj'Jaoques Chauixs. the eminent bibliographer, 
was bom at Paris in 1780, and died in 1867. He was the i 
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! son of a boobdler, and at an early age began the study 
which occupied the whole of his after life. In 1802 he 
printed a supplement to the Bietionnaire Bihliograpkique 
of Dndos an'd (^illeau, and in 1810 there appeared the 
first edition of Jus duf-d'ceuvre, the Manvel dn Libraire. 

the exception of a few pamphlets and minor disserta- 
tions, Brunet published nothing beyond successive editions 
of his great bibliographical dictionary, whidi had come to 
be recognized as the first book of its class in European 
literature. The last (fifth) edition in six volumes was 
completed in 1865. 

BBT7HI, LroKAKDO (1369-1444), author of the History 
of Florence, was an eminent scholar of the 15th century. 
He was bom at Arezzo, and is generally known as L. 
AretinOk He was secretary to the papal chancciy under 
Lmoeent A'Ji. and John XXIL From 1427 to his death 
in 1444 he was chancellor to &e republic of Florence: Ho 
was buried at the exirensc of the state in Sta. Croce, where 
his laurelled statue is stQl to be seen. His History of 
Florence comes down to 1404. 

BBtiNN, the cajntal of the Austrian margraviate of 
Moravia, is situated for the most part between two hills at 
the confluence of the Schwarzawa and the Zwittawa, 69 
miles N. of Yierma and 115 'W.S.W. of Prague, with l^th 
of which it is cormected by railway. Lat. 49” 11' 39” H., 
long: 16” 39' 35” E. On one of the hills known os the 
Spielberg stands the castle of the same name, which has 
long been used as a prison, and is famous for its connection 
rrith the patriotic Silvio Pellico, who was confined within its 
walls for about eight years. The old town, which is ccmi- 
parativdy small, still retains some of its fortifications, but 
most of Aem have given place to promenades. Its streets 
are narrow and crooked but well-paved, and it contains 
many of the most important bnildings in the city. Exten- 
sive suburbs have grown up around it, and since 1 849 form 
portions of the same commune. There are fine public 
gardens and a large inrk known ns the Augarten, 
presented to the town by the Emperor Joseph U. The 
Bathhaus, which dates from 1511, has a fine Gothic portal, 
and contains several interesting antiquities. The eccle- 
siastical buildings comprise the cathedral of 5t Peter’s, 
situated on the lower hill ; the fine Gothic church of St 
James, built in the 15th century, with its iron tower 
added in 1845, and a remarkable collection of early tyjio- 
graphy; the (hundi of the Augustine friars, dating from 
the 14th century; that of thekfinorites with its frescoes, ita 
holy stair, and its Loretto-house ; the bishop's palace; 
a splendid Jewish qmagoguc; and several monastic esLab- 
lishincnts. As the capital of the province Brunn is the 
scat of the chief legal and inilitaiy courts, and thus 
possesses various official edifices, the old Jesuit convent 
hanng l^en turned into barracks. It Ls also the scat of a 
Boman Chthohe bishop and of a Protestant consistory. Its 
educational and benevolent institutions comprise a theo- 
logical seminary, a gymnasium, several academics and 
schools, an agricultural society, a botanic garden, an 
infirmary, an oi}>hanagc, a bUiid a^lnm, a deaf-mute 
institution, a lunatic a^lnm, and several ho«pitaI«, of 
which the most imiiortant is the great hospital of St Ann.^. 
The national museum for Moravia and Silesia, though com 
parativdy poor, must also be mentioned. Brunn is one of 
the duef scats of the woollen manufacture in the Amtrian 
dominions, and the centre of a large misccUaucotrs trade. 
Considerable quantities of silk and cotton goods ere aar.u- 
factored, as also leather, j'^per, tobacco, oil, and sugar. 
There arc also steam-fiour-mills, engineering work.*, and 
breweries. There is a remarkable viaduct in the r'mrrrediatc 
neighbourhood of the town. Brunn probaldy dates from 
the^Sth century. In the llth it was l>es!owcd by Dale 
'Wratislas IL on his sun Otto. Bifinu ia a i.bre of great 
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strength, and held out successfully against sieges — ^in 1428 
by the Hussites, in 1467 by King George of Bohemia, in 
1645 by the Swedish genei^ Torstenson, and in 1742 by 
the Prussians. In 1805 it was the headquarters of Napo- 
leon before the battle of AusterUtz. Its population in 1869 
was 73,771. 

BIlUXO, St, the founder of the Carthusian order of 
monks, was bom at Cologne about the year 1030. He 
was educated at Cologne, and afterwards at Bheims, where 
he was appointed to superintend the studies in all the 
chief schools of the diocese. Many of his pupils aftemurds 
became distinguished, and in the number was Pope Urban 
If. In 1084, after some disputes with Manasses, the 
archbishop of Bheims, he retired with six companions into 
the desert of Chartreuse, where he built an oratory, with 
cells at a little distance from each other. Six years after- 
wards he went to Borne, where Urban IL pressed him to 
accept the archbishopric of Beggio. He declined the 
honour, and withdrew' into the solitudes of Calabra, where 
lie died October 6, 1101. He wrote treatises on the * 
Psalms and on some of the Epistles, but none of his works 
are extant. His canonization took place in 1514. (See Mrs 
Jameson’s Ltffmdt of the Afonattie Orders, 124-134: 
Butler’s Lives of the Saints, vol it. 592.) This saint is not 
to be confounded with others of the same name, — ^the 
bishop and apostle of the Prussians (970-1008), and the 
£reat archbishop of Cologne (925-968). 

BBUNO’ Giordako, the most gonial and interesting 
■of the Italian philosophers of the Benoissance, was bom at 
Note about the year 1548. Little is known of the life of 
this knight-cnunt of philosophy ; the veiy date of his birth 
rests in obsenrity. What wo do know is attractive enough 
to render it matter of regret that the materials should be so 
ranty. In his fifteenth year he entered the order of the 
irominicans at Nap]^, and is said to have composed a 
taatee on the ark of Noah. IVhy heshould have submitted 
to the bonds of a discipline palpably unsuited to his fierv 
OTd vehement spint, we cannot tell. He soon found the 
Tmtnunts intolerable, and became an outcast from his 
church and a wanderer on the face of -the earth. His 

myst^es 
toleration with so 

rtncl nn order as that of St Dominic. He wus accused 
he enduring persecution for some years, 

1576, and wandered throuS 
TOtjous cities, reaching Geneva in 1577. The hoS 

veiled on through Lyons, Toulouse, and MontnellS 
amnnptPhtisin 1579. Eveiywhere he bent hte 5 

whiS^’were iT'* “position of the new thoughts 

^rw. He had dnink deeply of the verv snirit nf rtif 

discovcrie.s of ?• ‘edition. The 

minds and teaclil^ tbem%nT^*t^ men’s 

« new light; 

them as the lever by'whLi^n^***^!^ l«ni, and ho used 
fystem that had conus down f ** antiquated 

loaded with the wcicht of '»***' Anstotle, and which was 
Aristotle, in«£ he h For 

who had looked at nature for themsJil**^ Greek philosophers, 
tions iwd more of reality in tbo^' whose specula- 

{»ression.s familiar to u=; in nrSZ? «>inc across many ex- 
i* no cclectici.«ra. Ho owwl somethin'*"* A cthisphUosophy 
tbinc to th. s,n{c 


thing to th» Stoic . 
gora"*, to Ib-raclitns 


! platonists, who were partially known to him; above ah, he 
had studied deeply aud profoundly the great German think er 
Nicolas of Cusa, who was indeed a speculative Copereiens. 
But his own system has a distinct unify and originality • 
it breathes throughout the fiery spirit of Brano himsel f, ' 
Bruno had been well received at Toulouse, where he had 
lectured on astronomy ; even better fortune awaited him at 
Paris. He was offered a chair of philosophy, provided he 
would receive the Mass. He at once refused, but was 
permitted to deliver lectures. These seem to have been 
altogether devoted to expositions of a certain logical fystem 
whi^ Bmno had taken up with great eagerness, the Ars 
Magna of Baymond Lully. With the exception of a 
comedy, H Candelajo, all the works of ^s period ate 
devoted to this logic. The most important of them is the 
treatise De Vmons Ideamm. It has seemed to many a 
curious freak of Bruno’s that he should have so eagerly 
adopted a view of thought like that of Lully, but in reality it 
is in strict accordance with the principles of his philosophy. 
Like the Arabian logicians, and some of the scholastics, 
who held that ideas existed in a threefold form , — ante res, in 
rebus, and post res , — ^he laid down the principle that the 
arcimfypal ideas existed metaphysically in the ultimate unify 
or intell^uce, physically in the world of ^ings, and 
logically in signs, symbols, or notions. These notions were 
the shadows of the ideas, and the Ars Magna furnished 
him with a general scheme, according to which their rela- 
tions and correspondences should be exhibited. It supplied 
not only a menmria techniea, but an organon, or method 
by which the genesis of all ideas from unity might be 
represented intelligibly and easily. It provided also a 
substitute for either the Aristotelian or the Bamist logic, 
which was an additional element in its favour. 

In the train and under the proteetbn of the French ambas- 
Mdor, Michel de Castelnau, Bruno passed over in 1583 to 
England, where he resided for about two yean. He was 
much disgusted with the brutalify of the TSu glteb manners, 
whidi he paints in no flattering colours, and he found in • 
Oxford pedantry and superstition as rampant as at Geneva. 
OTt he indulges in extravagant eulogies of Elizabeth, and 
m formed the acquaintance at London of Sir Philip Sidnfy, 
Fulke Greville, and other eminent Englishmen. At Oxford 
he was allowed to hold a disputation with some learned 
dolors on the rival merits of the Copemican and soKjalled 
Aristotelian systems of the universe, and, according to his 
own report, had- an easy victory. The best of his works 
were vmtten in the freedom of Engli sh social life. The 
Oena de le Generi, or Ash Wednesday conversation, devoted 
to an exposition of the Copemican theory, was printed in 
ioo4. In the same year appeared his two great metapby- 
^ Causa, Principio, ed Uno, and De 

PInJinuo, Vmverso, e Afondi; in tire year following the 
f and Gabala dd Cavallo Pegaseo. In 

appeared the strange dialogue, Spacdo ddla 
JSeslia Trionfante, or Estpulsioti of the TriumjAanl 
mast, an allegory treating chiefly of moral philosophy, 
nt _ giving at the same time the very essence and 
spirit of Brano’s philosophy. The gods are represented os 
n»olnng to banish from the heavens the constellations, 
Winch served to rejoiind them of their evil deeds. In their 
p are put the moral virtnes. The first of the three 
aialogues contains the substance of the allegory, which, 
uimer the disgaise of an assault on heathen mythology, h 
a airect attack on all forms of anthropomorphic religion. 
iJutm a philosophical point of view the first part of the 
s^nd dialogue is the most important. Among the moral 
I* nes which take the place of the beasts are Truth, Fm* 
CTce, Wisdom, Law, and Universal Judgment, and in the 
fyi anation of what these mean Brano unfolds the vciy 
inner essence of his system. Truth is the unify and 
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robstance which underlies all things ; Prudence or providence 
is the regulating power of truth, and comprehends both 
liberiy and necessity; Wisdom is providence itself in its 
supenensible aspect — in man it is reason which grasps the 
truth of things ; Law results from wisdom, for no good law 
is irrational, and its sole end and aim is the good of man- 
kind; Univetsal Judgment is the principle whereby men 
are judged according to their deeds, and not according to 
their belief in this or that catechism. Mingled with hk 
allegoiical philosophy are the most vehement attacks upon 
the established religion. 13ie monks are stigmatised as 
pedants who would destroy the joy of life on earth, who 
are avaricious, dissolute, and the breeders of eternal 
dissensions and squabbles. The mysteries of faith are 
scoffed at The Jewish records are put on a level with the 
Greek myths, and miiades are laughed at os ma p isAl tricks. 
Through all this runs the train of thought resulting naturally 
from &uno’s fundamental principles, and familiar in modem 
philosophy as Spinozism, the denial of particular providence, 
the doctrine of the uselessness of prayer, the identification 
in a sense of liberty and necessity, end the peculiar deSni- 
tion of good and evil Altogether the Spaedo, as it is the i 
most popular, is the most characteristic of Brands works. 

In 1586 he returned to Paris with Castelnau, but was 
soon driven from his refuge, and we next find him at ; 
Marburg and Wittenberg, the headquarters of Luther- 
anism. There is a tradition that here or in England he 
embraced the Proliant faith; nothing in his writings 
would lead one to suppose so. Several works, chiefly 
logical, appeared during his stay at Wittenberg. In 
1588 he went to Prague, then to Helmstadt. In 1591 
he was at Frankfort, and published three important 
metaphysical works, De Tripliei Minimo et JHentura; Jie 
ifanade, Nvnuro, et Figura; De Immetuo et Innwmerahili- 
htu. He did not stay long at Prague, and we find him next 
at Zurich, whence he accepted an invitation to Venice. It 
was a rash step. The emissaries of the Inquisition were 
on his track ; he was thrown into prison, and in 1593 was 
brought to Rome. Seven years were spent in confinement. 
On the 9tb' February 1600 he was excommunicated, and 
on the 1 7th was burned at the stake. 

As has been said, for an estimation of Bruno’s philosophy, 
the most important works are the two Italian dialogues 
and the three last-mentioned Latin treatises. It is not an 
easy matter to put his opinions into small compass, for the 
general form of exposition adopted by him, the dialogue, 
imposes a certain looseness on his own mode of thi nkin g . 

To Brano as to all other great thinkers, the end of 
philosophy is the search for unity. Amid all the varying 
and contradictory phenomena of the universe there is 
something which gives coherence' and intelligibili^ to 
thm. Nor can this unity be something ajjart from the 
things ; it must contain in itself the universi^ which 
develops from it ; it must be at once all and one. ^is 
unify is God, the universal substance, — the one and only 
principle, or eattsa immanena, — ^that which is in things 
and yet is distinct from them as the univcrail is distinct 
from the particular. He is the efficient and final cause of 
all, the beginning, middle, and end, eternal and infinite. 
By his action the world is produced, and his action is the 
law of his nature, his' necessity is true freedom. He is 
living, active intelligence, the principle of motion and 
cre.ition, realizing himself in the infinitely various forms 
of activity that constitute indiridunl things. To the 
infinitely actual there is necessary the possible ; that which 
determines involves somewhat in which its determinations 
can have existence. This other of God, which is in truth 
one with him, is matter. The universe, then, is a living 
cosmos, an infinitely ammoted system, whose end is the per^ 
feet realization of the various!}* graduated forms. ! 
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The unify which sunders itself into the multiplicity of 
things may be called the monaa nonadnm, each thing 
being a tnonas or sdf-existent, living being, a universe in 
itself. Of these monads the number is infinite. The soul 
of man is a thinking monad, and stands mid- way between 
the divine intelligence and the world of external things. 
As a portion of the divine life, the soul is immortal. Its 
highest function is the contemplation of the divine nnify, 
discoverable under the manifold of objects. 

Such is a brief snmmaiy of the principal positions of 
Bruno's philosophy. It seems quite clear that in the 
earlier works, particularly the two Italian dialc^ues, ho 
approached more nearly to the pantheistic view of things 
than in his later Latin treatises. The unify expounded at 
first is simply an anima mundi, a living universe, but not 
intelligent There is a distinct development traceable 
towar^ the later and final fonn of hU doctrine, in which 
the universe appears as the realization of the divine mind. 

The Italian works of Bnino, formerly exceedingly rare, have iwen 
oollrated and published in two volume^ by A. Wagner, 1830. An 
edition of the Latin works was begun by Gfnirer in 1834, but has not 
been completed. The most commete monograph on him is that hr 
0. Bartholmess, 2 voK 184C-47 ; the most recent life is that liV 
Domenico Berti, 1868. The best systematic account of his philo- 
sophy is that by Cartiere, PAilowphisc/te irellansehmtung der 
Jt^omuUionaaeit, 1847, pp. 411-494. 'ilie relations between Iiii 
philosophy and that of L'usannsare treated in Clemens, G. Bruno umt 
meolauaton Ouaa, 1847. An English tmnslation by Morelicod (not, 
as is generally 8ni>posed, byTohtnd) of the Spaeeio is dated 1713 
It was j^bebly printed before that time, and it is now excessively 
rare. Toland translated the preface to Be ClnfinPo ; it is fouml 
in his PoMmmous JPorks. There is a French translation of }iatt 
of the Spaeeio, Le del Refermi, 1/60. 1 asson has translated te 
Qauta into German, 1872, with introduction and notes. 

The earlier literature with regard to Bruno is copious; it will lie 
found in Boyliv Buhle, and Tennemonn. (It. Al>.) 

BRUNSWICK (German BRAVN'scnwEia), a duchy and 
state of Northern Germany, funning part of the new 
German _ Empire, and included in the Prusso-Gcrman 
Zollverein. It consists of three larger and five smaller 
portions of territory lying mainly between 51° 38' and 
62* 28' N. Int, and between 9° 20' and 11“ 30' E, long. 
The principal part, containing the cities of Brunswick, 
Wolfenbfittel, and Helmstcdt, is situated between Hanover 
and Prussia, to the S.E. of the former, and has its sorfaco 
diversified by bill and plain. The part containing Holz- 
minden and Gandersheim extends eastward from the Wescr 
to Goslar, and is intersected by branches of the Hartz 
Mountains. The Blankenburg portion lies to the S.E. of 
the two former, between Prussia, Anhalt, nnd Hanover, 
and is traversed by the Hartz. Of the smaller portions 
some form enelavra in Hanover and others in I’russia. 

Brunswick bos an area of 1424 English square miles, 
and is divided into six circles, comprehending thirteen 
cities, and between four and fire hundred smaller town.s 
and villages. Besides the cities already mentioned the most 
important arc Sebuningen, Secsen, and Schoppenstedt. 
The population was in 1812, 209,527 ; in 1852, 271,208 ; 
in 1861, 281,708 ; and in 1871, 311,175. Of the last 
number 302,989 were Fk’Otcstant.i, 7030 Roman Catholics, 
and 1171 Jews. The proportions in the itolhical divi.«ions 
were as follows : — 
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'ck aJso possesses in Prussian SUesia tke pnnci- niiil is^’employea 
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® -rri^n oft^ district since the formation ai decree of the diet in IJBU, Q^yea 

^niaatt^ 0 of the mountains in V ^ JL^only left the possession of his allo&al 

hoifrhL The principjd rivers hy which the invested in 1235 with these domains as a 

wa^aretheO«sker,the\ireser,1heA3ter,and ^6 ^jn^nad thus became the first duke of Brunswick. The 

The lower parts of the country are generally te ^ .^^ ^myttwli ties which had been severed were imited by 

^ cdliraM i lliaWa ■« ZZ fhe’&dam, tat mim deatt ^ JM®, agj™ 


the peasant dass are nsnaily 


« courses of L^i’^TBrunswi^.^^^^ 

i-Tper^nt ® ^Hch had before been at TVolfen- 

«rtn MtteL was in 1754 removed to Brunswieikby Duke Charl^ 
S . ^nd ^nccessorjlluke Cfimries ^^m 
rM Au^, aaught. of George 


of catue. 386,70 < sneep, fo,oio «« me, ©- — j - oj uitf 

56,829 geese, and 8385 bee stocka The ' “Ledine duke. ’ This prince fell at the head of hia troops 

tb^ coStrr: which is chiefly Bm^ and wS^ succeeded by C3iarl« Eredmck, 

Mountains, ^consists of copper Je^,^ gdd, sfl^^^^ ^ th^timo a n^or. 
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tons j the lead to 710, and the ■ntriol to J3o». tn i ft<to wis oblieed to ob d i*^ t ft in 1831 in favour 

maunfactmes, which_ are w K^ther William, the present duke. During the long 


industry ^ Brunswick and SASmugea. An active tniue oi mem imyo pcbu au ^ - 

isinraonbymeaimoftheextensiverafiwaycom^^^ 

educaSal institutioM comprise two ecderiasrical the fre^om of the PJ^», 


npwarus ot 400 viuaga senoou, oesiaes sevenu uujwiuiui. ui«uw«<. — - - 

establishments in the capital (see beJow). There is an ex- hands of the pwple. In 1864 the StSn 

tensive lunatic asylnm at ESnigdutter, opened in 1865. paid to the established dergy On the occasio 
According to the constitution of 1832, which has been a marriage, or a hurml, were made no lOTger l^eWe ro 
frequently modified, the Government is an hereditary mon- Jews, Boman Catholics, or other diss^ters. . i 
anmy, with a IcgidatiTe assembly of representatives. These dnetion of the German commercial code was enro 
ate chosen, by the laivof 1851, twenty-one by those citizens 1864, and freedom of trade was mtroaiiced. in tbe same year, 
who pay the largest amonnt of taxes, ten by the town^ Treaties of mutual inheritance exist between the bouses o 
threebyfheelergy, and a certain number by the communes. Hanover and Brunswick j and diould the pre^nt au e. 
They hold office for six years, onc-half going out trienuially; who is still unmarried, die without issue, the duciby 
and when they are not in sesdon, they are represented by pass to tike house of Hanover, The ex-diike, to ^“Ose sons 
a standing committee irf seven members. In the iedersl the right would first have descended, childly a 
conndl the duchy ^ two votes, and it sends three deputi^ Geneva in August 1878. He bad spent bis life in pitiajsm 
to the imperial ffiet. The ducal contingent, which stfll devotiozrto catain hobbies, the most remarka^^ of wmen 
wears its famous black n^onn, foxms part of the 10th was the collection of valuable dtoonds. His 
federal atmy corpa The state is the proprietor not only trrasures were bequeathed to the (aty of Geneva, but the 
of a large poportion of ^ mines and forests in the dncl^, will is disputed by the present duke, 
but also of its nulways. Brom these sources it deriv^ a Bkdkewick, the capital of the above, duchy, w 
coDsideiable part of its rerenne, whi<di in recent years has ated on the O^er, S7 nules B.S.E. of Hanover by rail, a^ 
l«en augmented by the farming out of lotteries. By 52 WJf.W. of JIagdebujg,in 62 '‘ 16 'N. lat and 10" 32 B. 
the budget for the period 1873-5, the annual receipts lone. Hi spite of the numerous olterations effected during 


wEu ttugiueuuxi. oj xne laimmg out ot louenes. juy ox trjN.tv. ot siagaeDutg, inoz lo av. ABh. uuu — - 

the budget for the period 1873-5, the annual receipts long. Hi spite of the numerous olterations effected during 
wetefixed at 7,429,400 maiks, or £371,470. The total tbe present century, the city is' still of an antiquated appeal- 

uubty tnuw bad beco xaaiuly incurred for the fonxia-' ance^ and is for the most part contained witbin the imnts 
tiou of the imlways, amonuted to 65,400,000 marks, or of its old fortifications. These, which were dismantled in 

^ 1797, have given place to a regular circle of garfens and 

Abe people m Brunswick are, with comparatively few prommiades, which rank among tiie finest in Germany. 
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The ducal palace is a Itandsome modem structure, erected 
since 1865, jrhen the most of the previous building, irhicdi 
only dated from 1831, vras destroyed by fire. The famous 
Quadriga of Bietschd, vrhich perished at the same time, 
1^ been replaced by a copy by Howald. Among tbe ten 
or tTvelre lurches in the to\m the most important are 
the cathedral of St Blaise, built by Henry the Idon in 
1173; St Magnus’s, vrhich is the oldest, dating from 
1031 ; St Audrey with a spire 318 feet high ; and St 
Catherines, a building of the 13th centniy. The educa- 
tional and charitable institutions of Bmnswii^ are numerous 
and important. Of the former may be mentioned the 
Collegium Carolinum, founded in 1743, the great United 
Gymxiasinnis (which include the former commercial gym- 
nasium, the ^brtineun^ and the Catheiinenm), the M^co- 
duruigical Coll^^ and the Academy of Forestry; while 
among the latter are a deaf and dumb institution, a blind 
asylum, an orphanage and various hospitals and infirmaries. 
There are also two public libraries, a museum, a theatre, 
and several scientific societies. A monument 60 feet high, 
to Duke Frederick TVilliam, who was slain at Quatre Bras, 
gives its name to Monnments-Flatr^ and another to the S.B. 
^ the town perpetuates the memory of Schill and his com- 
panions. The trade of Brunswick, formerly restricted by 
obsolete legislation, is gradually increasing. The principal 
artides of manufacture are coarse doth and leather ; and, to 
a smaller extent, ^oves, papier-madu^ and paper wares. The 
town has long been famous for a spe^ kind of beer, called 
Mnmme, from the name of die Brunswick brewer who in- 
vented it in 1492. In 1867 the jiopnlation amounted 
to 50,369, inhabiting 3487 houses, and divided into 10,850 
families. In 1871 it had increased to 57,'883. 

Brunsnick is said to have been founded about £G1 by Bruno,'dnke 
of Saxony, fcom whom it was named Srunmis Vveua. Afterwatds 
enhugeland fortified by Hemy the lion, it became one of the most 
impmtant cities of Kotmem Germany, foralongtimeitsconstitu- 
tiooTRis rather peculiar, as it consisted of five separate townlet^ each 
with its own walls and gates, its own council and Bathhaus,— a con- 
dition of which traces ore still evident In the 13 th centniy it ranked 
■ among the first cities of the Hanseaticleagne, hnt it never snccceded 
in obtaining imperial inedom. After tm^ however, it declined, in 
consequence of the manr divirions of territory among the branches 
of ftie reigninchonse^ the jealonqr of the neiglibotumg states^ the 
Thirty Yearri war, and more recently the Fnaidi occupation. In 
1830 it was the scene of a vidleut revolntion, which led to the removal 
of the reigning duke. 

BBUNSWICK, a town of the United States of America, 
in Cmnberland County, Maine, 27 miles H.N.E. of Portland, 
on tbe right bank of the Androscoggin Biver, wliicli, with 
a fall of about 50 feet in half-a-mile, supplies a large 
amount of water-power. Numerous industr^ establi^- 
ments have been erected, tbe most important being a cotton 
factory, flonr-mills, and bleadi-works. The lumber-trade, 
which was formerly of great extent, has been in great 
measure replaced by the building and owning of ^jrs. 
Besides possessing an excellent ^-stem of graduated schools, 
Brunswick is the seat of Bowdoin College, founded in 1802, 
and of the Mmnc Medical School, which dates from 1820. 
The river is crossed by two bridges, one of which unites' 
the town with Topsham, and the other belongs to the Ken- 
nebec and Portland railway. Population in 1830, 4927 ; 
in 1870, 4687, orinduding the neighbouring village, 6136. 

BRUKTOK, Mrm Makv (1778-1818), a nov^t of the 
early part of the 19th century, was born on the 1st 
November 1778, in the island of Barra, Orkney. Her 
father. Colonel Balfour, was a mau of importance in the 
island, and she received a very careful and excellent educa- 
tion. At the age of twenty .she married the Bev. Mr 
Brunton, minister of Bolton in Haddingtonshin^ who in | 
1S03 received a call to a diurch in Edinburgh. In 1811 | 
Mrs Brunton imblishcd anonymously her first novel. Self- 
Control. It at once became veay popular ; the first cation j 
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was sold off in a month, and a second and third q"< I 
followed. The hook was especially recommended by 
high moral and religions tone; it was. a novel with 
pnipose. As a work of art, it cannot take a hi gh p 
the plot is extravagant and improbable, and the chaiactr 
have none of the ^rm of reality about them. The stui 
is constructed after the model of Clarissaf and contains '< 
usual virtuous heroine and vicious hero, with an unu. « 
number of abductions and mysteries. Her second u t ’ 
BUapline^ wns published in 1814, and was received wi 
equal favour. Mrs Brunton died on the 19th Deccml 
1818. An unfinished tale, Emmdine, was pahlishcd ofte* 
her death by her husband, with a notice of her life, 

BRUSHES A^ 1 > BBOOMS are implements composed of 
a solid basis in which a tuft or tufts of hair or of vegetable 
or other fibres are secured. They are mentioned by various 
andent writers, as Homer, Sophocles, and Euripides. 
Perhaps the earliest notice is the figurative “besom of 
destruction” (Isa. xiv. 23). Brashes are of two kinds, 
simple and compound. The former consist of but ouc tuft, 
os Lair pencils and painters’ tools. The latter have more 
than one tuft. Brushes with the tufts jdaced side by side 
on fiat boards, as xdosterets’ brashes, are called stock- 
I brushes. The single tuft brushes, or jjcncils for artists, are 
: made of the hair of the camel, badger, goat, and other 
animals for the smaller kind, and pig’s bristles for the 
larger. The hairs for pencils ore cardully arranged so as 
to form a point in the centre, and, when tied together, 
are passed into the wide end of the quill or metal tube 
and drawn out at the other end to the extent required. 
The small ends of the quills having been previoaslj- mois- 
tened, in drying contract and bind the hair. A similar 
'effect is produced with metal tubes by compression. 
Compound brushes ate — ^first, set or jan-work ; second, 
drawn-work. Of the former, an example is the common 
house-broom, into the stock uf wbidi boles are drilled of 
the size wanted. The necessary quantity of bristles, hair, 
or fibre, to fill each hole is collected together, struck on the 
working bendi at the thick ends, dipped into molten 
cement chiefiy composed of i>itch, hound round with thread, 
dipped again, and then set into a hole of the stock with a 
jKiculiar twisting motion only to bo acquired by jiractice. 
In dcawu-brnriics, of which those for shoes, teeth, nails, 
and clothes are examples, the holes are more neatly bored, 
and Imve smaller ones at the top communicating with the 
hack of the brurii, through which a bight or loup of wire 
Xrasses from the hack of the stodc. Half the number of 
hairs or fibres needed for the tufts to fill the holes are 
passed into the bight of the wire, whidi is then pulled 
smartly so as to double the hairs and force them into the 
louir-Lole as far as xiossible. IVith all brushes, when the 
holes have been proxrerly filled, the ends of the fibres outside 
are cut with shears, either to an even length or such form 
as may be desired. The Ixicks arc then covered with veneer 
or other material to conceal the wire and other crudities 
of the work. A jiroccss called trepauuing is adopted with 
Bomg small brushes. The drawholcs come out at some 
inconspicuous X'Vt of the stodc, and the Lairs or fibres 
having been ]iropcrly secured, the holes arc jdagged up in 
order to conc^ them as much as xwssiblc. 

The bristles used in this manufacture are imported 
chiefly from Bussia and Poland, and ars sorted into black, 
grey, yellow, white, and b'lics. They vary in length, and 
ore'separated by the workman striking a quantity held in 
the hand smartly on a bench, the thick ends downwards. 
He then apjilies them to a gauge to ascertain tke lengths 
of those project, and, seizing them between his finger 
and thumb, dmw:s them out of the bundle end j'iaecs them 
with those of corresjiondiug dimensions. They w e.jrt<d 
according to thickness by a X)rocc:S5 called “dragging,” 
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Tfhich consists in passing tHem throngb a of comb 
which retains those that are too stout to go 
teeth. By repeating this with finer combs the bratles mu 
be assorted to any number of sizes required. Vanons other 
substances ate now used in place of bratles, and this 
was greatly stimulated by the scaraty of these dunng the 
Russian war. In 1808 whalebone fibres were patented xu 
England for the purpose, and in 1810 
mallow, rashes, and other shrubs and plants. _ In 184.i the 
ohufbi of quills prepared and split up, and m 18<2 Iwrn 
and similar substances were used in the same way. The 
lat ter are softened by steeping them in an infusion of sage 
leaves or plants of that class, than fiattened, rolled out, 
and extended and moulded so as to disintegrate them into 
threads. In 1844 a brush was patented made of stiff fibre 
and bristles, hard in one part and soft in another, so that 
the softer parts should follow the harder, and tahe up what 
the latter left. The same inventor also made tooth-brushes 
on the same principle. The hairs of the squirrel, horse, 
bad^r, bear, and other animals arc also used for brashes, 
and those from the ears of com and from the ichnenmon, 
amo n gst others, for artists^ penmla. When necessary the 
bristles are bleacW by sulphur or other chemical agents, 
fn the United States a kind of sorghum or broom-corn is 
extensively cultivated for the manufacture of brooms, and 
especially by the Shakers of New York State. The seed 
of the crop abne, it is stated, often pays the expense of 
cultivation, being, when mixed with other corn, good food 
for cattle and horses. 

One of the most important purposes to which brushes 
have been applied is that of sweeping chimneys. So far 
back as 1789 John Eliu patented an arrangement of brashes 
with this purpose in view. He was followed at interrals 
by others, and the use of these machines living been found 
practicable, the Acts 3 and 4 Vick c. 85, and 27 and 28 
c. 37, put an end to the cruelties previously prac- 
tised, prohibiting the employment of childmn in sweeping 
chimneys. 

Revolving brashes for cleaning rooms were patented in 
1811, and others have followed. In 1825 they were con- 
structed to take the place of teazles for raising the wool or 
pile of woollen and other doths, and they are now used for 
polishing and other purposes in vanons manufactures. The 
first patent in which they were applied to hair-dressing 
appears in 1862. The patented invention for sweeping and 
cleaning roads by means of revolving brashes and other 
Mntrivanc® are very numerous. The first appears in 
1699. It is that of Edmund Henning for '‘a new engine 
for sweeping the streets of London, or any city or town." 
No specification was enrolled, but the invention indnded 
the lading and removal of the refuse « with great ease and 
qnwkness.” A long interval elapsed before anything 
direction, the next patent being 
Ranyard, on 1st November 1825, which con- 
^ Mmber of brashes mounted upon two rims or 
ajM, which was raised on a vehicle or 
ba^. Boase aud Smith's foUowed in 1828, indudia«r 
■ STteJStoS® watering. From 1836 a succession 
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Ike simpkat and •“ but 

mouly used wUeb iu>Fan<ic. ^ ®*onged is that most com- 

to the sides'of the road.^ A nmtbn? rubbish 

invention seen^ to^o 

between the jmnts of the paving stoi«* 


An improvement in brashmaking was patented in 1830 
by Timothy hloson, which consisted in entring grooves in 
the stocks or bases of brushes instead of boring hole^ 
the grooves increasing in width from the outer surface. 
The hairs or bristle are tied np into tufts or knots, 
dipped in cement placed in the- grooves, and wedged 
tightly by the use of a blunt tool, which operation causes 
the tufts to expand and hold firmly in the enlarged 
recess, Yarious contrivances have been patented by 
which brushes might be self-supplied with water, soap, past^ 
paint, and the like, when in us^ by means of receptacles 
or pipes being attired to them for the purpose. 

One of the greatest advances in the brushmaking of the 
present day is the Woodbury machine, an American inven- 
tion for bunching, wiring, and insertiug bristles in the 
stock. In this machine a metal comb of uniform thickness 
is filled with bristles, holding them by the middle so that 
one-l^lf of the bristles appear above the surface of the' 
comb, the other underne.ath. The comb thus chotged 
moves in guideways, and discharges the bristles from eadi 
division successively into a channel in which, by an 
ingenious contrivance, they are brought gradually into a 
horizontal position and a proper quantity token np to form 
a tnft, which is moved along an incline. At the bottom of 
this is a hollow cylinder that does not enter, but is placed 
firmly against the tuft hole in the brash stock. A plunger 
now acts upon the bristles. The end of the plunger is 
slotted crossways ; one slot receives the bristles, the other 
a piece of wire. The plunger is made to descend and 
doable tbe bristles into a loop at the middle. Other 
mechanism unwinds the binding wire from a reel, straighlons 
the wire, and passes the proper quantity through the 
enlarged upper portion of the slot, and at the same time 
cuts off the length required. The plunger now descends 
farther, receiving a rotatory motion on its vertical axis, 
winds the wire forcing it into the thread of a nnt 
at the lower portion of the ^lindcr, and fastens it round 
the doable end of the bunch. The end of the wire now 
acts as a tap, cutting a female screw in the end of the 
block, wl^st the upper end of the wire thread, by expand- 
ing, acts os a pawl, and prevents tbe unscrewing of the 
tuft. This machine is described in the Seientijic American, 
1872, p. 31, with illustrations. 

For further information on tbe subject of brashes, the 
reader w^ find the abridgement of specifications relating 
to brushing and sweeping, published at the Patent Office 
a most useful mauuaL (j. jr. n.) 

BRUSSELS (French, Bruxelles; Flemfoh, Brussel; Qer- 
man, Br&ssd), capital of Belgium and of the province of 
South Brabant, is situated on the small River Senne, about 
60 mil» from the sea, in 50® 51' N. lat., 4® 22' E. long. 
It lies in tbe midst of a beautiful and fertile countiy, and 
IS pbtnresquely built on the top and sides of a hill, which 
slopes down to the Senne. The general contour of the 
old town of Brussels is pentagonal, and is well defined 
by the boulevards, which occupy the site of the old forti- 
fications ; but extensive additions have been mad^ especi- 
ally to tile east and south, and present a very irregular 
outline 

Brnssels may be considered to consist of two parte, eaidi 
presenting characteristics pecuUar to itself. The New 
Town or upper part of the city is dry and healthy, and 
contains a very large number of handsome buildings, both 
.public and private. The lower part is the more ancient 
and interesting of the two, but is damp, and in summer 
unhealthy, from the exhalations of the river and the 
nnm^ns canals. In the former are situated nearly all the 
public ^ces, the ro}ral palace, the chamber of deputies, 
the ^dence of the foreign representatives, and the prin- 
cipal botela The latter contains the Hdtd de Ville, and 
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some of the best remains of the old Gothic architecture, 
and is the seat of nearly all the trade and commerce of 
the town. The facilities for commerce are veiy consi- 
derable. Though the Senne is not navigable itself, and 
is in fact now (1876) in process of being ardied over to 
afford room for a new boulevard, it supplies water to some 
of the canals that intersect the lower portion of the city. 
JBy these canals Brussels communicates with the great 
l^gian cities, Metdilin, Ghent, Bruges, and Antwerp on the 
nor^, and Charleroi on the south. It further enjoys the 
advantage of railway communication with France and 
Germany, and the chief towns of the Belgian do minions. 
The streets are for the most part well paved, well lighted, 
and abundantly supplied with excellent water. There are 
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in the town innumerable fountains, some of v\' • h 
handsomely ornamented with sculptures in stone 
bronze. Of these the best are Zer Fontaintsda lieu,. 
the H6tel de Yille, Za Fontaine de 2Iinerve in one c 
great squares, and the Mannekin-pU behind the Huts 
Ville. Some of the streets are macadamized, but 
majority of them are causewayed, while the troitoirs 
either flagged or paved with flint-stones. In the new * 
some of de streets are remarkably handsome ; they con 
a considerable number of shops and cafds similar to tl 
of Paris, and form the chief promenades of the ’ •• 
tants. In the old town they are for the most part nat 
and sombra There are fourteen squares in E x" 
many of which are used as market-places. Of these 
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largest arc the Place du Grand Sablon, the Place Boyale, 
and the Grande Place before the Hotel de Ville. In the last- 
named square, surrounded for the most part with houses 
that date from the time of the Sjjanish possession, the 
Counts Egmont and Horn were bdieadcd in 1568, by 
order of the duke of Alva, who surveyed the scene from 
the windoivs of the Brood-Huys (otherwise Haison do Boi), 
a remarkable specimen of Gothic architecture still extant. 
In the Place de la Monnaie are the mint, the exchange, 
and the great theatre. In the Place des Martyrs, the 
heroes who fell in theBevolution of 1830 arc interred. In 
front of the palace is the Public Park, a fashionable summer 
promenade, which covers an area of about 14 acres. It is 
beautifully laid out with walks, adorned at moderate dis- 
tances with groups of sculpture; and as it is planted 
with trees wUdi shade it from the sun, the grass is 


always fresh and green. In the lower town is the Alice 
Verte, an equally fashionable promenade, which runs par- 
allel widi the Mcdilin canal, having a triple row of linden 
trees on each side, and leads towards the village of Inckcn, 
where, since 1815, the king has had a suburban ca.«tlc. 

Of the public buildings of Brus.»cl.s the most remarkable 
are the cathedral church of St 3riclicl ct Ste Gudnlc, the 
Hotel de Ville, and the Palace of Jmsticc, a modern erection. 
The cathedral was built in 1010, and in it was held the 
first chapter of the order of the Golden Fleece in IS?*'* 
It contains a remarkable pulpit, and some s]>!e].d:d 
specimens of stained glass. From it.<i towers a fii.c view* 
of the surrounding country msjy be obtained. The Ib'-ttl 
dc Yille, built in 1400, is profusely ornamented; it ha* a 
tower 360 feet in height. The other public buildings of 
Brussels are for the most part hand-ome, but arc quite 
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nniuteiesting. The principal hospitals aro those of. St 
Peter and St Jolm, \7hich are both admirably managed, 
and contain together abont 1000 beds. -The patients are 
waited upon by the sisters of charity. As' in all the large 
Belgian towns, there is, besides two other nunneries, a con- 
vent of Begnins, which formerly numbered 1000 nuns. The 
mass of the native popnlaiion are Catholics; but as the 
English residents are very numerous, there are sevmal Pro- 
testant churches. The Jews have a synagogue at Brussels, 
and hold their grand consistory there. 

The- number of charities in. Brussels is very great; of 
these the most important are the Foundling Hospital, the 

Ornluut Asvintn. Anri filin RnrtlAfA Phllpniilimninna 


vattinsij uj a 

Oovemmenh Great attention la paia co me eancation ot 
poor childreu. The communal expense for public instruc- 
tion amounted in 1873 to 868,150 fiancs. Among the 
educational estabh'shments are the gymnasium, the poly- 
technic school, the Royal Atheiueum, a TAiimiAteriAt ^ sdiool, 
and many public and prirate academies, besides the Free 
Umvemty, which was founded in 1834 by a company 
bebngtng to the liberal party. The number of students 
at the university amounted in 1874 to nearly 680; wlulo 
VM® Athenmum the number in the same year was 
772. There is also a well-conducted veterinanr and 
agricultural stdiooL ' 

SomeofthesocietiesofBmsselsaroveiycelebmted. The 

Music had 629 pupils on its roll 
1-1 ^oyalSociety wasfonndedin 1769. Theeeo- 
grapmcm estoUiahment of Vandermaden, instituted in 1830 
18 m a floumhing condition. The botanical gaiden is one 
of ^0 best in Europe, and there is also a Jareo aooloeical 
garden. The Palais de ITndustrie contains m nrlmimW,, 

extensive and valuable 
coUection of books and manuscripts, which is accessible' to 
the pubhc. The number of books is 234 000 nf i, 
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remote a period as thait of other Flemish cities, 'can siill be 
clearly- traced back to the 7th centtfry. At that 'time St 
Gery,' bishop of Cambray,' built* a cbapel on one of tho 
small islands in tbe river, and' by his eloquence and piet^ 
soon attracted a large congregation. ‘ The site 'being well 
adapted for building, a haiMet soon sprang up, and speedily 
became a town,- which iu the 11th - century vm walled in 
and fortified. Though in commercial importance Brussels 
did’ not at this time equal Ghent or -Bruges, its 'tiuffic in 
doth WHS very considerable^, and its workers in iron and 
steel were not suipassed by any in Europe, In the 14tb 
century the various trades- were incorporated into guilds, 
who rested tho taxes and otoer financial matters of the 
,dty, and drew up a code of munidpal laws, in which tho 
prindplo of trial by jury was admitted. These arrange- 
ments had scarcely been completed, when a dreadful fire 
visited the city and nearly burnt it to the grounA At the 
end of this century a general persecution of tho Jews in 
Eniope took place. In Brussels, many of them were put 
to death, and the value of tho confiscated property amounted 
to upwards of half a million sterling. At tho banning 
of the 16th century, Brussels was again visited by a destruc- 
tive. fire, from the effects of which it spec Aly recovered by 
the patriotic exertions of its rulers, and soon became more 
dmtingnished than ever as a scat of learning, art, and 
science. In 1489, and again in 1587, it was visited by 
the plague, which, on the former of these occasions, carried 
off many thousands of tbe inhabitants. Its horrors were 
enhanced by tho ensuing famine^ which lasted for four 
years. 

Brussels was highly favoured by Charles V., who often ' 
« m the city, and raised it to the rank of capital of 
the Netherlands. Under his son Fhflip IL it became the 
centre of the great rovolntionaiy movmnent, whidb resnltcd 
m the independence of tho United Province. In 1698 
Bras^s passed into the dominion of the Austrians, and 
soon began once more to prosper. In 1695 the French 
^der Ma^al Villeroy besieged Brnssels, but were obliged 

7 to the town; and in 
i?U0 the mty opened its gates to Marlborou^. In 1746 
It was agam besieged by tbe French under Marebal Sa.Te. 

li 7 VQ?-f ^®^®®^^®’''8soblig^ to surrender. 

^1792 it foil into tbe hands of General Dnmourie& who 
b^g BTOu after defeated at Louvain, evacuated Bnissela 
S ^ that year 

itoi rlf *^^® possession oi the French, as 

SiSio? On tho fall of 

Napoleon, Belgz^ and Holland were united into one 

^gdom under William of Nassau, and Brussela was the 
srafc of goverament altemately with tho Hagua Li 1830, 

Sta conffiefc of fom doys in the 

and Bmofintt ®®^°® declared their independence; 

fta separate kingdom, offered 

_ . 1 ^ Eropold of Saxe-Coburg, whose long and 

develonmmfc^ftf greatly to the 

^nxT ^ ‘^® r®®ourees of the country? 

Somcraftf «! ’ ®erkeWown of England, in the counly of 

“ '***® ^®“®y of the Broe, 
hall a jiM ^ ®® of Frome by rail. It' has a town- 
some lUMke^roas, a grammar school, and 

PoDulftiimi of hauxUofb, waoUens, and hosieiy. 

fornilvafRnmto^^ “ distinguisned plebeian 

BnmroB 'wus Lucaws Jtoiius 

to 5**® ^ X According 

‘*SuD8rb^°*^‘i mother was the sister of Tarquinius 
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dolness of intellect (wbence his surname of Brutus), which 
character, however, he had assumed mth a view both to 
his present securily and future revenge. The opportunity 
came when'Lucretia, wife of CoUatinns, was outraged by 
Sextus Tarquinius ; and he took a leading part^ together 
with her husband and father, in expelling the family of 
the Tarquinii from Borne. He and CoUatinns were there- 
fore dected consuls, — or rather prsetors, which was the 
original title. In a conspiraqr formed afterwards for the 
restoration of the banished dynasty, tlie two sons of Brutus 
were found to be deeply implicate^' and were executed by 
sentence of their father, and in his sight The Etruscans 
of the cities of Yeii and Tarquinii making an attempt to 
restore Tarquinius to the throne, a battle took place be- 
tween them and the Bomans, in which Junius Brutus 
engaged. Aruns, son of the deposed king, in single combat 
on horseback^ and both feU by each other's hands. Ilie 
Boman matrons ore said to have mourned a year for him, 
as “ the avenger of woman’s honour,” and a statue was 
erected to him on the Oapitoh 
Many members of the family rose to eminence in the 
Republic, and are found, as plebeian^ ranged on the 
popular side. The most distinguished of these was Dzenrs 
JvKius BnuTTTS, consul, 325 n.a 

In later times came l^nctrs Junius Bkutus, a jurist 
of high authority, considered as one of the founders of 
Boman civil law, to whom Cicero dedicates his treatise 
called Orator. His son, of the same name, made a great 
reputation at the Boman bar, chiefly by undertaking-pro- 
secutions, and from the vehemence and bitterness of his 
speeches became known as “the Accuser.” 

Dccius Junius Bbutus first served imdcr Julius Cmsar 
in Qaul, and afterwards commanded his fleet, and was hdd 
by him in great honour and esteem. Nevertheless, 
whether from patriotism or from lower motives, he joined 
in the conspiracy against his patron, and, like his r^tive 
^larcus Junius Bratus, was one of his assassins. He 
afterwards resisted the attempt of Antony to obtain 
absolute power ; and after heading the republican armies 
against him for some time with success, was deserted by 
his soldiers in Gaul, betrayed by one of the native chiefs, 
and put to death by order of Antony, 43 B.a 
Tlest known of all is Mabcus Junius Bbutus, son of a 
father of the same name (treacherously put to deaih by order 
of Fompey during the civil wars), and of Servilia, sister of 
Cato of Utica. Young Marcus was only eight years old 
at his father’s death, and was educated with great care by 
his mother and undos. He at first practised os an advocate. 
In spite of his father’s fate, he at first supported the cause 
of Fompey against Casar, but was pardoned by the latter 
after the nctory of Fharsalia, and subsequently appointed 
by him to the government of Cisalpme Gaul. His justice 
and moderation won him great honour from the provincials 
under his rule. Influenced probably by his friend Cains 
Cassius, he afterwords joined in the conspiracy against the 
great dictator, and was one of the foremost in his asas- 
sination. Ho maintained the cause of the republic ly 
seizing and holding against Anton 3 ’’s forces the province 
of Macedonia, where he was joined by Cassius. But at 
Philippi thej’ were defeated b^' Autonj’ and Octavianus 
Caesar, and rather than bo taken prisoner, be fell on his 
sword, 42 B.c. He was on earnest student through all 
his active life, and is said to have been employed in his 
tent, on the night before the battle of I’harsalia, in maldng 
an abridgment of Fausanias.^ He wrote several philoso- 
phical treatises and some poetry, but nothing has sundved. 
Ho combined with these tastes the incongruous occupation 

^ " Ts not the leaf tuineil ilonn 

Where I left reading 1" 

SnasEsr. JvL CoBtr, Act ir. cr. 3. 
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of a money-lender, Cicero and lung Ariubarzancs boing 
amongst his dients. His. second wife was his cousin 
Porti a, daug hter of Cato. 

BBUTUS, or Bbute, is asserted in the fabulous history 
of Geoffrey of Monmouth to have been the grandson of 
.Eneas, and to have destroyed the race of giants in Britain, 
to which he gave his name, founding there the city of New 
Troy, afterwards London. 

BBUX, a city in the circle of Saatz, in the Austrian king- 
dom of Bohemia, on the Ttiver Bila. It consists of an old 
town, surrounded with walls, and three suburbs, and con- 
tains, besides the courts and public offices of the circle, nine 
chur^es, three monasteries, a g 3 minasium, barracks, a 
military college, and an educational establishment of 
Fiarists. Its inhabitants are partly engaged in the coal- 
mines, and in the preparation of salts from the Seidlitz 
waters in the vicinity. A battle was fought here in 1421 
between the Hussites and Saxons; and in 1C4G the 
Swedes captured the fort of Landswert, now dismantled. 
Population in 1860 (including Taschenberg), 6102. 

BBUTEBE, Jean be la. See La BnurimE. 

BBYANT, Jacob (1715-1804), a writer on theological 
and mythological subjects, was born at Plymouth in 1715. 
His father had a place in the customs there, and was after 
wards stationed in Kent, where his son was first sent to a 
provincial school, whence he was removed to Eton. Hero ho 
appears to have remained till 1736, the date of his election 
to King’s College, Cambridge where he took his degrees of 
Imchclor and master of arts in 1740 and 1744. He returned 
to Eton in the capacity of private tutor to the duke of Marl- 
borough, then marquis of Blandford ; and the good taste 
which his pupil showed through life, in the protection of 
the fine arts, and in the pursuit of science, sufficiently demon- 
strated the beneficial influence of his instructor’s example. 
In 1756 he went to the Continent as private sccrctaiy to 
the duke of Marlborough, then master-general of tlio 
oi^nance and commander-in-chief of the forces in Germany ; 
and he was rewarded after his return, for bis various ser- 
vices to the family, by a lucrative appointment in tlio 
ordnance, which allowed him ample leisure to indulge his 
hterary tastes. Bryant died in his eighty-ninth year, on the 
14th November 1804, in consequence of a fall from his 
chair while reaching up for a book in bis libraiy. He left 
his libraiy to ling’s College, having, however, previously 
made some valuable presents out of it to the king and to 
the duke of Marlborough. Ho bequeathed .£2000 to the 
Society for the Propagation of the Gospel, and JSIOOO for 
the use of the superannuated collegers of Eton School. 

His principal works ore tlic Xeur System or Anutysia of Ancient 
Hl/tlmogij, ichtrein an attempt is made to direst tradtijenjf 
and to reduce truth to its ori^nal purity, 3 vois. 4to, 1 77 l-7fi, wLich 
is fantastic and now wholly valueless ; An Address to Dr liiestle^ 
on the Doctrine of Pkilorophieal Keeesdty, 8vo, 17S0 ; Vir.diei't 
Flaviante; Observations on the Poens of Thomas Dovtey, in vhien 
the aulhentieity of these poems is aserrtaivd, S vol«. J2nio, 17tl ; 
Treatise on the Authenticity of the Scriptures, and the Truth tf the 
Ckrit/lian JUtigion, J792 ; OiserratioM upm the llngu'S xnfiirtfd 
upon the Egyptians, 8vo, 1794 ; Olserrations on a Treatise, euiitlei 
Description of the Plain of Troy, by Mr de Cl.evalier, 4tn, 1795: 

A Dirsertation eoneeming the Jl’ar of Troy, andtheesjedUten rfthe 
Greda, as deseriled by I/omer, shoiring that no rush esp'dilton 
was ever undertaken, and that tio such city in Phrygia eri'ted, 4!o. 
179C ; Olserrations on the Vindication rf Jlomer, riTitleti ly JJl S. 
Morriti, Esg., 4to, 1799 ; The SentimerJs of Philo Judeeus eo~.eri“.- 
ingthe WtmofGoi, 8vo, 1797; Disscriolicns en varitus Svlj'itM 
in the Old Testament. 

BRYxVXIS, a Greek sculptor, the contcmporaiy of Scopi* 
and Praxiteles, with whom he took part in the Fcu1i>:uns 
of the mansolcum at Halicamassn.”, about 345 B.C. Of his 
other works the following are mentioned : — five colo'*3l 
figures of gods at Rhodes, Bacchus {Liirr Peter) Cnidu ', 
a group of Esculapius and Hygcia at Mcpra,_ Apollo in 
the grove of Daphne at Antioch, a statue of Pcsiphat, cad 
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roup 01 (lupicer ana Apouo wiw a uon ac ratani, auu oi 
a statue of Serapis. Before his time there is no mention 
of statues of iEsculapins or Serapis, and it is supposed that 
the tj^es which we now have of these deities were intro- 
duced by Btyasis. The statue of Apollo at Daphne 
represeutw the god in his character of Musagetes, with 
long flowing drapery girt at the waist The Bacchus at 
Cnidus must have been similarly draped ; and altogether 
Btyasis seems to have shown as much preference for 
draped and mature forms as Praxiteles displayed for nude 
and youthful figures. 

BRYDGES, Sib Samitbi. Egebtun (1762-1837), a 
miscellaneous writer, was born 30th November 1762. He 
studied at Queen's College, Cambridge, and adopted the pro- 
fesrion of law. In 1790 he persuad^ his elder brother that 
their family were the heirs to the barony of Ohandoa, being 
descended from a younger branch of the Biydges who 'first 
held the title The case was tried and lost, but Brydges 
never gave up his claim, and used to sign himself Fer l^em 
term B. a of S. (i.e. Baron Chandos of Suddey). It has 
been said that he underwent the labour of re-editing Collins’s 
Peerage, for the sole purpose of inserting a statement about 
Ids supposed right. In 18 14 he was mode a baronet, and 
in 1818 he left England. He died at Geneva in 1837. 
Sir Egerton was a most prolific author; he is said to have 
written 2000 sonneto in one year. ^ firat volume of 
poems was published in 1785 ; of his other numerous works, 
including novels, political pamphlets, and bibUogtaphies, 
pe^ps the most important are Oenmrd Literaiia, 10 vols., 
1805-9, mi. ^tobiography, Times, Opinions, and Goitr 
temporarus of Sir S, K Brydges, 1834. 

BRZEZANY, a town of Austria, in QaKcia, S.E. from 

in 49® 30'26®N. lat. 
possesses a Roman Catholic, a 
Greek, and an Armenian church, a castle, a convent, and a 
^mnasium ; and it carries on a considerable manufacture 
of Imen and leather. The population in 1869, indudinc 
villages, amounted to 9290; ® 

BUBASTIS, the great name of the Egyptian goddess 

Pantheon as Artemis or Diana. The triad of Siuhis 
consisted of three gods— Ptah or Vulcan, the SLk 
Gi^haistOB ; Bast, &e wife of Ptah and wintlmr by him of 

raS PmS rt, ^ fonnerly 

called Pasht, the sister or antithesis of Bast This last 

SrbStaa St *yP®® esootly 

limes with Neitb t»i« T? “ rSy?*i ® 08 t was identified at- 
also those of^Tcfnu^r DanW rt ‘yP® ond attributes were 



of the zodiacal system that j Qi^ini, or Twins, 

Bai;t was supposed; b« I>iana, 

elenentfireaStSwyi®if?f®?“‘ Portion of the 
nval Scxctto represent mal^!^f ^or sister and 
mid the briuger of 111-^0^ ^ “ , 

the head of a cat substituted' for ^ 

in her hands a vase or situlus. Abont tL t?®"’ ^olds 
dynasty, figures of her, made 26th 

*1» Boadm SSS >^1 


sistrum. Her local worship was principally carried on at 
Bubastis, the modern Tel-Basta. The Speos Artemidos, or 
Sheik Hassan, Anxtata supposed to be Letopolis pear 
Memphis The cat was sacred to this goddess, and 
mummies of this animal are found at Bubastis, the Speos 
Artemidos, and Thebes, sometimes in bronze or wooden 
figures in shape of the cat seated on a pedestal, carved in 
form of the vase which was the hieroglyphic name of the 
goddess. Connected with Bubastis were the Bubasteia or 
festival of the goddess, celebrated with great pomp at the 
city of Bnbastus, and the laigest and most important in 
Bgjrpt. The Egyptians flocked to it by water, accompanied 
by music; and as many as 700,000 are said to have been 
present on the occasion. A,aome was also named after this 
goddess, and the capital city called Bnbastus or Bubastis 
was on the site of the present Tel Basta on the Bubastite 
branch of the Nile. In later times the canal of Necho 
started from it to the Red Sea, and the adjoining lands were 
given by Psammetichus to the Greek mercenaries. It is, 
however, mentioned in inscriptions of the earlier periods of 
history, and was an important cily. Taken by the Persians 
under Memnon, its walls were razed, and it sunk gradually 
in importance The nome struck some bronze coins of small 
size in the eleventh year of the Emperor Hadrian, 127 
A.D., with a goddess holding in her hands a small animal, 
posubly a cat Many anriquities and remains are found 
in the ruins of the city. 

«{ ?38-2S6;Jobloii8ki, Panth. uEgypt., 

*.*• Arelt.mZ, 

196 j vVukuiBon, Mann, and OaH., iv. 277, v. 203. 

piratical adventurers of 
d^erent nationahties united in their opposition to Spain. 

themselves chiefly in the Caribbean Seas 
during ae 17th century. 

®®^^y ^•*® century been 

depopulate by the oppressive colonial policy of 

Sri ^*1“® Its coast there were several isolated 

deSd’i?i f ^ °^®^ ^ Spaniards, who were 
depnved of a free and convement market for the produce 

mJh “®f“® monopolies imposed by the 

English, Dutch, and IVench 
r eagerness, and their cargoes 

wT riie S,?nf?W*®^^‘i'Sreatmpidity; and it 
at St nni? ^ the hardy smuggler to provision his 
Sd wfreSSJfy- The natives still left upon the 

molt It ®“d 

caUed Boucans. The 

SS? mis®? ” from the natives ; and 

S buteSrC”^ ®®®“® ®f extensive and ' 

i^t batcher trade. A sailor in those days when niraev 

fitting man*bJf^F^5 weapons, and was almost a 

of evJv nort^f “de. Spanish monopolies were the pest 
seaiJIn^K„i”’“, Clape Horn; and the 

SS w Caribbean were filled uith a 

S ft* ■>* to 

forces oreanu-ixl anA skirmishes with the 

couditio^^rol- 0“t of such 

hunter “enTL-±,,®®®‘;®®®®'^' alternately. saUor and 
acrupuiouB not ® plater, — roving, bold, hot over^ 

det^totion of the ®®^®» ^th an intense 

**^®. *®P«®8ntatives of Spain, 
previously given encouragement 

WfTthfScanS ®°“i’“®d ®® 

and Fran^ T 5 n^“ *^®. Governments of England 

and selected the island**” ® i’^^d of colonistsi 

wie island of St Christopher, in the West 
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Indies, vricrp the settlers of Mb nations vroro siinul* 
ttineously idantCvl The English and Fivneh were, however. 
nv*t over-frierrdlyj and in U*29. after the letiremcnt of 
several of the former to an adjoining island, the remaining 
eolonists were surprisetl and iwrtly disi^ersed by the arrival 
of a Sjtanish Sect of thirty<nine sail Many weie earried otT. 
and threats were freely used as to the future settlement of the 
island. Bat on the'dejurture of the fleet the scattered 
Ivtnds returned, and enconragemerrt was given to their 
counti;\*men in St Bomin^x Eor bnccaneering had now 
bevvme a meet profitable employment, operations were 
cxteiuled. and a storehouse secure from the attacks of the 
Spaniarvls avas required. The small island of Tortuga 
Inng to the N.W. of llisivmiola was soared for this jmti'oso 
in I'fiSO, converted into a magariue for the goods of the 
ri^-als. and made their he.ndqn.'trters. St Bomingo itself 
still continuing their Incrative hunting giound. 

Sp.ain wtis not inditTerent to this proceeding, though she 
could not prudently take immediato action. Eight 
years, however, had not gone, ere, avatching her opi*or- 
tunily when m.my Buccaneers weie al>$ont in the 
larger island on their ordinary pursuit, site nttaoked 
Tortngit, and massacretl evety settler she could seine. But 
the hnnters to the numl'er of ?00 returned: and 
tlie Bttcesmeers. now distinctly seen to l>e in oivu hos- 
tility to the Si<anish nm\s. began to receive recruits from 
every European trading nation, and for thiee-qnartexs of 
a century Invamo the acknowlcilged scourge of the S|\mish 
Ameritan trade and dominions. 

^nce. thr\mghout all this, had not beon idle in 
watching v>ver her own iiderests. She had named the 
Governor of St Chtistoplier **GovonioM'leneral for the 
EkhcU West India Islands." and in IC-tl ho took posses- 
sion of Tortuga for the Crown of Fmnce.exi^eUoil all English 
from the island, and attempted the same with less success 
in St Bomingvx England had at home something vastly 
mote imiKirtarit to attend to. and the Bnccaneers had to 
uuintaiu thcnrsclvcs as best they could,— -now mainly on 
the sea. 

In 16fi4 the SiKininrds regained Tortuga from the 
French, into whose hanvls it again, however, fell after a 
period of six years. Bnt this state of matters ww. as may 
K' readily coitceived. t«.w insecure even for these rovers, 
and they 'would si»cc\Uly have succumbed to the perils of 
tlieir mode of life, had' not a refuge beon found for them 
by the fortunato conquest of .Tnmaica in by the navy 
of Otorawell. on Ivlialf of the English CVmmouwealth. 
These conquests wore not made without the aid of the 
Biuvaneors themselves. The taking and retaking of Tor- 
turpi by the IVench w;is alwaj’s with the assistance of the 
rovtng'commuuity ; and at the conquest of Jamaica the 
^rglish navy had the same influence in its fimntr. 
The BttccsnuVrs, in fact. In* this time constitntctl a men- 
conary navy, ready for employment against the iKnver of 
$iv\in by smy other nation, on condition of sharing the 
plttudcr'to lie obmined; and they were notcvl for their 
daring, their cruelty, and their exttaoidinaiTi* skill in sea- 
manship. 

Their history now conveniently divides itself into three 
distinct civch's. The first of' these extends ftxnn the 
peril'll of their rise to the capture of l\mama by Morgan in 
1671, during which time their cli.<nrrrtoristic I'lvulisrrity as 
robK'rs was' that they were hampered neither by Govern- 
ment aid nor. till nc.«vr' its cli'so, by Government ivstriction. 
The second. frv*m 1671 to the time of their gre.*^tc^t union 
and ivwer. 1665, whe:i the scene of their oivratior.s ans 
no longer merely the C.tribl'c.m, but princiivilly the whole 
range of the IVitic, frotu O-difomia to Chili. The thitxl 
au^ last period extends from that ye.w osjwaals : it was 
% tinre of disunion and disintegration, when the inde- 
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pendence nnd rode honour of the pterions periods had 
degenemteil into nnmittiratcvl vice and brutality. 

It is chiefly during tlie first period that tliv'se leaders 
flourishoil whose names and doings have l*oen a>soeiati'd 
\rith all that was te.UIy infiuentiar in the exploits of tk' 
Bnecaneets, — the most prominent Kung lilansrvlt and 
Morgan. The commerce of $ivain. whiciriiad been gradu- 
ally dwindling since the wreck of the Invincible Anund.i 
and the death of Hnlip II., had by the nsiddle of the 17th 
century I'ceome utterly insignificant. The Buccancem 
were thus depriveil of the plunder of the Sj'anish mercantile 
marine. But S{>ani$h sottleiueuts rotmiineil: and in 1651 
the first grvMt ox{>edition «i land, attcndoii by con- 
siderable dhlienlties. was cinnpleted by the capturo and 
sack of Xew Segovia in llondnms. on the mainlmd of 
America, llio Gnlf of Vcnefuela, with its towns of 5Iara- 
cailv and Gibridtar. were attacked and plundoicii nmier the 
command of a hV'nchm.tn n.mu\l L'Olloiiois. who 
formed, it is said, the office of executioner for the whole 
crew of n Sivinish vessel matmcil with ninety seamen. 
Such successes removeil the Buccaneers further and further 
from the ixale of ordiuan* eivilired society, fisl their 
revenge, and inspii^l them with an ar.irice almost equal 
to tliat of the original settlers from !6{viin. Mansrelt, in- 
deeil, in 1664. pc'pnlar among all the ItuciMneeis. conceivcil 
the idea of their ivrmaiiently settling ns n K'dy of xvgulr.r 
colonists upon a small isl.md of Ihe Ihilianias, named 
Frovideuce, and Henry MoT|r.ui.a \Vclshman, intrepid and 
unscrupulous Joineil him in some prvlimin.ar}* cruise.^ 
Bnt the untimely death of ManswU uip{<i\l in the bud 
the only nitiomd scheme of permnuent settlement which 
seems at any time to have annnateil the membets of this 
wild conmumtty ,: and Morgan, now electeil commander, 
swept the whole (^\ribbean, and from his hc.\dquarteis in 
Jamaica leil triumphant exiHriitions to Cul<a and the 
mainland, lie was leader of the expedition xvhetvm I'orto 
Bello, one of the chief amn’cst fortified ports in the West 
[ndies. w;^ surpriscil. taken, and platuiero.1. 

But this was too much for even the adverse Euroi'c.m 
jK'wers j nnd in 1670 a tn.uty wa.v cv'tscludod hotneen 
England and Spain, proclaiming umvenfsil I'c.ieo and friend- 
ship among the subjects of the two soveroigns in the Xew 
IVorld, forinally renouncing hostilities of e\cry kind, with- 
drawing ciuimiissions gnutteil to privateers, and agreeing 
to forget the }u$t nnd W the future to punislinll otTenders. 
Groat Britain w:ts to hold all her iHissossions in the Xew 
AVorld ns her own projvrty (a rem.rrI;aMe cimeeNMoa on 
the iwt of Sidlin', and consentcil. on K'half of her subjects, 
to fori>ear trading with any 8(ianish ivrt without licence 
obtaiiu\i. On the prochuuatiou of the ttv.ity in .hnnaira. 
the Bucttineexs n»«i' to a wan. rvMdy for the wiv-t daring 
exploit which it had yet Ivon in thcic power to nchieve ; 
they resolveii to carry the terror of their name to the shoiv.s 
of the l\u'itic. 

Aecorxiingly, in 1671 Morgan cmlurkeit 2000 men on 
Kvini a licet of thirty-nine shiiv. s.uloil for a convenimt ^vrt 
in the 0.mbl>ean. and ero-ssisl the Isthmus to l.iy siege to 
r,iuam!t. After a ditfienit joaniey, on fivt ni:d in car.ivs, 
they fonnd thcm$elve.s nearing the short s of the South 
Sea and in view of the tunv'ts of the fated city. On 
the morning of the tenth day they ci'amsencci! an engtge- 
ment which, ere the c]i>sc of the tvsniitg. cndeil in the 
rout cf the defenders of the town. It wv.«'tale;-. iuul. acci- 
dentally or not. it was burnt. Xeirher sex i!->r c.-swlitien 
was s|ureil in the IvirKirities which rn-sirtl; ar-d the 
conquon»ra retnrncil laden with siviL Morgan wao i et 
cwn true to hi- own wen in thediri-vnit tl.' b.vty ; 
he returnexl to .Jamaica. Iwaiee rv.*j>ei-:aUe m-der G ‘'irr 
I ment, was .•ifter a little wade deputy goverr.i r « f th" 

I island, and toik sdvactage of his {sui'ticn to f ur i>b tii 
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fonncr associates. Ho died, by the favour of Charles IL, 
the “ gallant ” Sir Heniy Morgan. . 

rrom 1671 to 1685 is the time of the greatest daring, 
prosperity, and maritime power of the Buccaneers. But the 
expedition against Panama had not been without its influ- 
ence. Notwithstanding the vigour with which they executed 
their piratical projects in the Caribbean, and the many 
successes which they obtained on land, including a second 
plunder of the unfortunate city of Porto Bdlo, their 
thonghts ran frequently on the great ciqieditioa across the 
Isthmus, and they pictured to themselves the shores of 
the South Sea as a far wider and more lucrative fleld for 
the display of their united power. 

In 1680 those longings took formidable shape. A 
body of marauders over 300 strong, well armed and pro- 
visioned, landed on the shore of Darien and struck across 
the country ; and the cruelty and mismanagement displayed, 
in the policy of the Spaniards towards the Indiana were 
now in small part revenged by the assistance whidi the 
natives eagerly rendered to the adventurers. They acted 
os guides during a difflenlt jeumey of nine days, kept the 
invaders well supplied with food, provided them with 
skilfully constructed canoes, and only left them after the 
taking of the fort of Santa Maria,' when the Buccaneeis 
were fairly embarked on a broad and safe river which 
emptied itself into the South Sea. With John Ooxon ns 
commander they entered the Bay of Panama, where rumour 
had been before them, and where the Spaniards hod hastily 
prepared a small fleet to quell this dangerous attempt to 
cany insecurity and terror into the Pacifle. But the 
valour of the Buccaneers won for them another victory, 
and within a week they escaped from the conflnement of 
canoes, and took possession of a smell fleet of four Spanish 
ships j and now successes flowed upon them. The Bicific, 
formerly free from their intrusion, showed many sail of 
merchant vessels, while on land opposition south ’of the 
Bay of Panama was of little avail, since few were acquainted 
with the use of fire-arms, and defence as an art was utterly 
unknown Coxon and seventy of his men returned as 
gone, but the others under Sawkins, Sharp, and 
M athng, ^med north and south, on islands and mainland, 
and remained for long ravaging the coast of Peru. Never 
scant of silver and gold, but often in want of the neces- 
saries of life, th^ continued their practices for a little 
longer; then, evading the risk of recrossing the Isthmus, 
they boldly cleared Capo Horn, and arrived in the Indies, 
m the not very tender hands of the representatives of the 
different GoTCminents there. Again iu 1683, however, 
numbers of them under John Cook departed for the South 

near which they haUed a 
Thaincs built ship fitted out apparently as a trader, but in 

of privateering. Thus straight 
®“5“o®ors wore now receiving a great 

nSSr .1 n dangerous business. They sailed 
undoSli I? ^^® ^®®*^ of Cook, Edwarf Davis, 
who ever led and most pmdent commander 

rommand of Boooaneers at sea, took 

began a cnii<>e arrived, and the two captains 

in the Paetfia ^ disastrous to the Spauish trade 
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vast kingdom, saw that ihe trade of the colony was cut 
off, that 'supplies were stopped, that towms were burned 
and deared of the precious metals, and that settled life 
was broken in upon by the harassing and- repeated attacks 
' of the unsparing marauders, and- he resolved ly vigorous 
means to put an end to this state of matters. But -this 
was not easily accomplished. In this same year, indeed, 
a fleet of fourteen st^ hove in sight of the united forces 
of the Buccaneers in the Bay of Panama. The ten ships 
of the pirates were miserably defldent in- cannon, and 
hung off. The Spaniards e-vidently were not ■ aware of 
their advantage, and the two fleets, after remaining in 
proximity for t^e days, separated without testing their 
strength except in the -way of a small and distant cannonade. 

At this period the- power of the Buccaneers was at 
its height. But the combination -was now too extensive 
for its worlc, and the different nationality of those who 
composed it was a source of gro-wing discord. Nor was 
the dream of equality over realized for any length of time. 
The immense spoil' obtained on- the capture of wealthy 
dries was indeed divided equally among - the crew - of 
the attacking ships, ’ the commander alone getting an 
extra share. But in the gambling and debauchery which 
followed, nothing -was more common than that one-half of 
the conquerors should .And themselves on the morrow in 
most pressing want; and while -those who had prudently 
retained or fortunately increased-their store of. the predons 
metals would willingly have directed thdr course home- 
wards, the others clamoured for renewed attacks upon the 
hated Spaniards. The separation • of the English and 
French Buccaneers, who together -presented a nmto<l trout 
to the Spanish fleot in 1685, marks the beginning of the 
third and last- epoch- in their history — ^that of c&uhion, 
decay, and extinction as an unaided community. 

The brilliant exploits begun in this third period by the 
saeik of Leon and Bealejo by' the English under Davis 
have, even in their variety and daring, a sameness which 
deprives them of interest, and the wonderful confederacy 
is now seen to 'be falling gradually to pieces. The skill' 
of Da-vis at sea was' on one occasion displayed in a seven 
days’ engagement with two large Spanish vessels, and the 
interest undoubtedly centres in him. Townley and Swan 
had, however, by this time left him, and after cruising 
together for some time, they, too, parted. In 1688 Da-ra 
cleared Cape Horn and arrived in the West -Indies, while 
Swan’s ship, the “Cygnet,” was abandoned as unseaworthy, 
^ter sailing as far as Madagascar. Townley had hardly 
joined the French Buccaneers remaining in the South -Sea 
Lore he died, and the Frenchmen with their companioiu 
crossed New Spain to tho West 'Indies. And thus the 
Pacific, ravaged so long by this powerful and mysterious 
band of corsairs, was at length at peace from California to 
Cape Horn. 

Tlie 'West Indies had by this time become hot enon^ 
even for the banded pirates. Thtey hung doggedly along 
the coasts of Jamaica and St Domingo, but their day was 
nearly over. Only once again — at the siege of Carthag^ 
— did thiy appear great; but oven then the expe^tion 
was not of their maMng, ond they formed an, accession to 
regular forces organized in France. After the treadeiy 
of the French commander of tbia expedition a spirit of 
unity and despairing energy seemed reawakened in them; 
but this could not avert and scarcely delayed the rapidly 
approaching extinction of the communify. 

The proximate causes of the disappearance of this 
remarkable body of men are to be found in European 
policy. The accession of William of Orange to the ^ 
English throne in 1689 had raised the jealousy of Lo®* . 
XrV., and tho war which ensued was protracted 
severe. French and English rovers in tho Caribbean mnu 
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not but take the (>nrt of llicir cnunti;}‘n)cn at home, and 
the continuance of hostilities eifccted the severance of the 
bond of unity which had for three^uarters of a centiuy 
'kept the subjects of tlio two nations toother in schemes 
of aggression upon a common foe. Tlic peace of llysuick 
in 1607 only left England and Franco free to pay court 
to Spain, whoso king, weak in body and mind, was 
evidently hastening to the grave. ' The succession to the 
crown was believed to depend upon his will, and the two 
nations used all their influence, both in tlie Old World and 
tn the New, to ingratiate tliemsclvas into tlio favour of 
the Spanish monarch. But that which really stopped the 
career of the Buccaneers so eflcctually as to prevent its 
being resumed was the fact, of so vast importance in the 
history of Spain and of Eurd)[)o, that in 1700 Philip V., 
first of the Bourbon dynasty, ascended the Spanish thrano. 

' Spain, so little in herself, yet always great under great 
kiiags, now degmded and fiiUcn, afmost tmntcdiaioty rose 
before the eyes of astonished Europe as a gigantic power 
in the Old World and in the New. 

But the fall of the Buccaneers is no more accounted for 
fully by these circumstances than is their rise by ^c 
alienation and massacre of the islanders of St Domingo. 
There was that in thb very nature of the community 
which, from its birth, marked it as liable to speedy de- 
cline. 

The principles which bound the Buccaneers together 
'were, firsts the desire for adventure and gain, and, in the 
second place^ hatred of the Spaniard. The fimt, an that 
which could produce union among men of dilTenint 
■nationalities, hardly deserves to be called a principle. 
There was perhaps inueli to gain, but it could he had nearly 
-always by private venture under the colours of the separate 
European powers. Only one thing prevent^ this, and 
it is connected with their second and great principlo of 
union, namely, that they warred not with one another, 
nor with every ono|, hut with a single and n common 
foe. For. wliUo tho Buccaneer forces included English, 
French, and Dutch sailors, and were complemented 
occasionally hy not inconsiderable bands of native Indians, 
the instances during tlio time of their prosperity and growth 
are few in which wo find them turning upon one another, 
and treating their fellows with tho savngciy which they 
oxnltcd in displaying against tho subjects of Spain. The 
c.vigoncics, moreover, of their perilous career readily wasted 
their suddenly acquired gains. 

Settled labour, tho warrant of real wealth, u-os beneath 
the dignity of those who lived by promoting its insecurity. 
Begnlar trade — though rondcred attractii-c by smuggling — 
and pearl gatbering and similar opcmtioiis u'liich wem 
spiced with risk, were open in vain to them. For, os the 
•licence of tho debauchee sras in aImo.st every case 
substituted for tho cares and pleasures of domestic life, so 
a hand-to-mouth system of supply and demand rooted out 
gradually tho prudence which accompanies any mode of 
settled existence. In evciything penuancncy Was what was 
not aimed at, bceaujio the whole policj* of the Buccanccra, 
from tho beginning to tho end of their (surer, iras one of 
puns destruction, and was tbereforo ultimately suicidal. 

It has already been seen how grdat wits the influence of 
the Bnccanccrd upon the power and the colonial tactics of 
Spain. But it was more beneficial to tlio world ami 
more ruinous to Spain, tb.at they opened the eves of the 
world, and siiccially of the nations from whom these 
Buccaneers had sprung, to the whole system of Spani-,h 
American government and commerce — the former in its 
rottenness, and the latter in its pocsibilitics in other Iiamls. 
That ciTcctcd, all was ciTcctcd, since the extent of Spanbh ■ 
{tower was known. From this, then, along with other I 
causes, dating {irimarily from the helplcssui^ and pre- 1 


sumption of Spain, there aro.se the 'West Indian possessi 
of Holland, England, and France. 

A work Ttubluhrd nt Amstenl.sm in l(Srs, entitled 
Amerienawne Zte Jtooven, from the {icii of a lluecon^er i>«-. 
Exquemclin, was translated into seremi Kuro|ican 
receiving additions at the hands of the tVilTomu tranelotoni. 'i 
French tmnelation hy Oexmelin is named UM»lre da Aranlnr^ 
quite tout tiqmlesdmu let fnda j the English edition is entit! 
T&e liuemitrt of Amerita. Other works arc Itaynnl’s JtisUtru 
the SeUlemetdt and Trade of the European t in the East and It' 
India, book x., English translation 1782 ; Bainpitr'a Foysyt. 
Geo. Vf. Thornbury^ ifmarrht of the ifain, Ac., 1655 ; i.ion. 
Wafet^a Voyaqe and Deteription of the Idhnaa of America, lC!)a;ai 
the JIUMrc deTUlcErpngnolr, etc., and /fittoireeldeteripUm getu, 
delaNouvdle France of Pbro Cliarlcvoix. Tho statements in llle^ 
works are to i« received witli cantioii. A reaiiy authentic narratiiT, 
however, is Captain James Burney’s Ifitlorg of the Bueeanfm oj 
America, London, 181G. (T. ij.) 

BUCCAEI, a royal free town of tho Hungarian crown, 
.situated in the comitnt of Fiumo, on a small bay of the 
Adriatic, m 45“ 18' 46" if . fat. and 14“ S2' il" K. frmg. 
Its harbour is of rather limited dimensions, but the road- 
stead is excellent, though the approach is not iiiinttCMded 
with danger. The staple industry is tho weaving of liticn ; 
shipbuilding is also carried on, and there is an activo 
coasting trade in fish, wine, wood, and coal. Tho tiiiiiiy- 
iisheiy is of some importance. In the ncighbourlinod of 
the town is the old castle of Buccaricza, and further south 
tho flourishing little port of Porto ltd or Kraljevicaa. Tho 
population of Buccari in 1869 was 2116. 

BDCCINO, a town of Italy in the province of Prinripato 
Citcriore, and district of CVuiijKtgiia, situated on the iiircr 
Botta, which is here crossed hy an ancient Boman bridge. 
Buccino is identified by means of inscrit>lions found on tho 
spot, as the ancient Voleeium or Veleentium, which was a 
considerable municipal totvn in Luennia. Population, 004 0. 

BUCER, Maktix (1401-1551), originally JfAnTiH 
KuiroitN',an eminent German reformer, liomnt.Schelcstndt, 
a town of Alsace, near Strasbuig, At tho age of fifteen ho 
entered the order of St Dominic, nnd ns he was a youth of 
great promise he was sent to pro-sccuto his studies nt 
Hcidclbcig. There ho studied tho works of Erasmus and 
Luther, and nus prc.scnt nt a disputation of tho latter 
with some of the Roman Catholic doctors. Ifo became a 
cons’crt to the Refomted Church, abandoned his order, and 
soon aftcrw'nrds married a nun. lie did not, however, 
remain strictly a,Lutlieran. On the great quciition of the 
sacrament of the Lord’s Supper, his opinions svero decidedly 
tho.so of Zwingli rather than of Luther. Although difler- 
ing from them in doctrine he was anxious to in church 
unity with the Lutheran {Kirty, and constantly endeavoured 
to bring aiwut a cxilitiun. In 1548 ho w,as ^snt for to 
Augsburg to sign the agreement, called the Interim, hclwc«n 
tlic Papists and Protastaiits. Ilis svanii opiM^ithn to thin 
project exposed him to many ditlicultitn and Itardshipn, 
which induced him to accept tlic insil-ntion of .\rchbhhop 
Cranmer to fix his rc.shlcncc in EngbamL On his arrival, 
in 1549, he was npiminted to teach theology' in the univer- 
sity of Cambridge. King EdwanI VL Imd the grmtest 
regard for Buccr. Having heard that be had fuflered 
much from the cold, from want of a German stove, he sent 
Iiim a hundred crowns to purchase one. Buccr died of a 



daav)hhcd} but h was suh-gqacntJy rc-tos^iructetl hjr 
order of Queen Eiiz.'il>eth. Buccr's natne is familiar in 
English literature from the use made of the refonner's 
doctrines hy Milton ia his divorce trenti*c-i. 
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fe11o\r-stndcnts there being the illustrious Alexander Yon 
llumboldt. At the age of twenty-three he published his 
Atleapl at a 2t[uierdogieat Descriplbn of Landeek, and 
also an Attempt at a Geojnottie Deseriptioa of Silesia. He 
u-as at this time a sealous upholder of the Neptunian 
thcor}’ of his illustrious master. In 1797 he met his old 
school-fellow Von Humboldt at Salzburg, and with him 
explored the geological formations of Styiia and the 
a-Ijoiiiing Alps. In the spring of the following year. Von 
Rucli extended his excursions into Italy, where his faith in 
the Neptunian theory was for the first timo shaken. In 
his inarious works he had advo'cated the aqueous origin of 
basaltic and other formations ; ho was now not less clearly 
convinced that these owed their existence to volcanic action. 
In 1790 he paid his first visit to Vesuvius, which he did 
not again see till 1805, when he was accompanied by 
Humboldt and Gay-Lussac. They hod the good fortune to 
witness a remarkable eruption, which supplied Such with 
data for refuting many erroneous ideas then entertained 
regarding the activity of volcanoes. Three years before he 
had explored the south of France, and directed special 
attention to the extinct volcanoes of Auvergne. The 
upcct of the Puy de Dome, with its cone of trachyte and 
its strata of basaltic lava, induced him to abandon as 
untenable the doctrines of Werner on the formatiod of 
these rocks. The scientific results of his investigations he 
embodied in his Geognostical Observationa during Travels 
through Germany and Italy, Berlin, 1802-9, 2 vols. 8vo. 
From the south of Europe Von Buch repaired to the 
north, and spent two years among the Scandinavian islands, 
makiag many impoctaat observations on the geography of 
plants, on climatology, and on geology. He afso estab- 
lished the fact that the whole of Sweden is slowly but 
continuously rising above the level of the sea from 
Frcdcncl^hall to Abo. Tie details of these discoveries are 
thnugh Norway and Upland, Berlin, 
l-.i r .1 • }.®15Jie ^sited the Canary Islands in company 
With Clinstian Smith, the Norwegian botanist His obser- 
wilwns here convinced him that these and other islands of 
the Atlantic owed their existence to volcanic action of the 
most intense kind, and that the groups of islands in the 
South Sea are the remains of a pre-existing continent 
Fhe physical description of the Oanaiy Islands was pub^ 
Iished at Bor in in 1825. After leaving the CanaS C 
T t**®. Hebrides and the coasts of Scotland 
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attended Killeam school, but not much is known of his 
eariy education. In 1520 he was sent by his unde to the 
uuiversity of Paris, where he prosecuted his studies with 
great ar^ur, and especially trained himsdf in poetical 
composition. In 1522 his uncle died, and Buchanan bdng 
thus unable to continue longer in Paris, returned to Scot^ 
land. After recovering from a severe illness, he joined the 
French anxilianes who had been brought over by the 
duke of iUbany, and took part in an unsuccessful inroad 
into England. In the following year he entered the 
university of St Andrews, where he graduated as B.A. in 
1525. He had gone there chiefiy for the purpose of attend- 
ing the celebrated John Afojor or lectures on 

logic ; and when that teacher removed to Paris Bndbanan 
accompanied him. In 1527 he became EA., and in 1528 
M. A. at Paris. Next year he seems to have been appointed 
regent or professor in the college of Ste Barbe, and taught 
there for upwards of three years. In 1532 he became the 
friend and tutor of Gilbert Kennedy, earl of Cassilis, with 
whom ho returned to Scotland about the beginning of 1537. 

While residing at Paris Buchanan had been converted to 
the Protestant faith, and hiq, first production in Scotland 
was the poem NoBuittrei, attacking with keen satire the 
'E^nciscan friars and monastic life' generally. This assault 
on the monks was not displeasing to James V., who 
engaged Buchanan as tutor to one of his natural sons, and 
encouraged him to a still more daring attack. Under 
these circumsiAQces the was writteB, and it 

is not surprising that the author became an object of 
bitterest hatred to all of ihe Homan Catholic faith. Nor 
WM it yet a safe matter to assail the church. Li 1639 
mere was a bitter persecution of the Lutherans, and 
Iwchatiau among otheta was attested* He to 

effect his escape and with considerable diffioulty made his 
TOy to London and thence to Paris. At Paris, however, 
he found his resolute enetny^ Cardinal Beaton, and on the 
mvitation of Andrew Govea, proceeded to Bordeaux, 
^yea was then principal of the newly-founded college of 
Giuenne at Bordeaux, and by his exertions Buchanan was 
appointed professor of Latin. During his residence there . 
seTCral of his best works, the translations of Medea and 
Alcestts, and his two great dramas Jepklhes and JSajjtistes, 
were completed. 

After toree years he retoriied to Paris, and in 1544 was 
appointed re^nt in the college of Cardinal le Moine, a post 
he held ^ 1547. He then accepted Govea’s invitation to 
a chair m the new Portuguese univerai^ of Coimbra, 
mterwards one of - the most celebrated seats of learning in 
^urope. Bat he had not been long in Portugal when 
Go^as death exposed him to the unwearied persecution 
*1 ®“® Buchanan was several times examined by 

the officers of the Inquisition, and finally was confined to 
a monastery, where he was condemned to hear edifying 
lesso^ from the monks. Daring his imprisonment, which 
Mted several months, he began his famous version of the 
ismms.^ On his release he sailed for England, but soon 
made his way to Paris, where, in 1553, he was appointed 
regent in the College of Boncourt He remained in that 
iwt for two years, and then accepted the office of tutor to 
the son of the Marshal de Brissan 
1 returned to Scotland, and in April 

i uj we find him installed os tntor to the young queen 
^ary, who was accustomed to read Livy with him drily- 
^uebanan now openly joined the Protestant or Befonned 
Oourcb, and in 1566 was appointed by the earl of Murray 
principal of St Leonard’s College, St Andreivs. TVo 
had received from the queen the valuable 
pt of the revenue resulting from Crossmgucl Abbey. 

.f ® jH*® good circumstances, and his fame was 

teodily increasing. So great, indeed, was his rcptttati®® 
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for learning and administratire capacity that, thon^ a 
layman, he iras made moderator of the General Assembly 
in 1567. He had sat in the Assemblies from 1563. 

The part Buchanan took in the aSairs of Qneen ^aiy 
is TFell knomi. He accompanied the Begent Murray 
into England, and his Detection (published in 1572) ^ras 
produced to the commissioners at Westminster. In 1570, 
after the assassination of Murray, he \ras appointed one 
of the preceptors of the young king, and it iras through 
his tuition that James acquired Ms great seholarsMp. 
Buchanan was a strict and severe master, and kept 
pupil in salutary -awe and obedience. James long 
remembered the feelings of dread with wMch he was 
accustomed to r^rd his formidable pedagogue. 

While discharging the functions of royal tutor he also 
held other important offices. He was for a short time 
director of chancery, and then became lord privy seal, a 
'post wMch entitled him to a seat in the Parlmment. He 
appears to have continued in this office for some years,' at 
least till 1579. He died on the 28th September 1582. 

His last years had been occupied with two of his most 
important works. The first was the treatise De Jure Segni 
apud Seotos, published in 1579. In this famous work, 
composed in the form of a dialogue, and evidently intended 
to instil sound political principle into the mind of his 
pupil, Buchanan lays down the doctrine that the source of 
all political power is the people, that the king is bound ly 
those conditions under which the supreme power was first 
committed to his hands, and that it is lawful to resist, even 
to punish, tyrants. A theory such as this was not likely 
to be palatable to James. The book was condemned m 
1584, and again in 1664; while in 1683 it was burned 
by the loyal scholars of Osiotd. 

The second of his large works was the history of Scotland, 
Jterum Seoticarum llittorid, completed shortly before his 
death and published in 1582. It is of great value for the 
period personally known to the author, which occupies the 
greater portion of the book. The earlier part is to a 
considerable extent based on the work of Boece and repeats 
the legendary history which was for so long an artide ol 
faith to every Scotchman. 

Buchanan is the greatest scholar that Scotland has 
produced. For mastery over the Latin language he has 
never been surpassed by any modem writer. His style is 
not rigidly modelled upon that of any classical author, but 
has a certain freshness and elasticity of its own. He wrote 
lAtiu as if it had been his mother tongue. But in addition 
to this perfect command over the instrament of expression, 
Buchanan had a rich vein of poetical feeling, and great 
powers of thought. His translations of the faints and of 
the Greek plays are more than mere versions ; they have a 
peculiar grace and felicity*. The smaller satirical poems 
are masterpieces of wit and expressive language, while the 
two tragedies, Baptistes and Jephthes, are works whose 
merits have not perhaps been generally recognized. 

There are two complete editiozu of Bachssua's works; one hr 
Boddimin, S vols. fo., 1715; the other lyBnrnua, 2 vole. 4to, 1725. 
His life has been written by Dr Irrinfr, Jfemsirs of Ike Life and 
ITrilings of George SuAanan, 2d edition, 1S17. TfieJqiMhahaad 
Bipiisi havelKcn translated by A. Gibbs, 1S70. 

vBUCHANAiN’, James (1791— 136S), fifteenth President 
of tbe United States, was bom in Franklin Connty, Penn- 
sylvania. His father, of tbe same name, was an Irishman 
who had eight years before emigrated from Donegal, and 
bad become a wcltdodo farmer. The son completed 
his education at Dickinson College. Carlisle, and took his 
degree in 1809. He then applied himself to the study of 
the law. was admitted to the bar in 1512. and settled at 
Lancaster in Pennsylvania. Notwithstanding his youth I 
he soon gained considerable reputation, and with it a large 5 


and growing practice. In 1812 he joined a party of 
volunteers who, nndsr the command of Judge Sbip|>eu, 
matched to the defence of Baltimore against the British ; 
but their services were not wanted. He was at this time a 
zealons federalist In 1814 he was elected member of the 
State Legislature, and constantly recommended the vigorous 
prosecution of the war. He was re-elected the following 
year; and in 1 820 he became a member of Congress. Among 
his important early speeches were those on a deficiency in 
the military appropriation, in January* 1822; on the 
bankrapt law, in Jfarch following, when he successfully 
opposed its extension to all citizens whether traders or not ; 
and on the tariff question, on wMch he maintained that 
duties ought to be levied for revenue only. He uttered 
grave warnings against forming alliances with Mexico and 
the South American Bepnblics, the condition of which was 
not calcnlated to inspire hopefulness, and insisted on the 
immense importance of Cuba, both commercially and 
strategically, to the United States. In 1828 he supported 
General Jackson at the Kssidential election, and was at 
the same time re-elected to Congress. In the following 
year he succeeded Daniel Webster as head of the judiciary 
committee, and in this capacity conducted the trial on 
impeadiment of Judge Peck, — one of the causes eililrts of 
American jurisprudence. On completing his fifth term, 
Buchanan retired from Congress (1831), and the next 
year was appointed envoy extraordinary and minister 
plenipotentiary to St Petersburg. His mission is marked 
by the negotiation of the first treaty of commerce between 
the United States and Buraia, — a treaty by which ini- 
poitant privileges in the Baltic and the Black Sea were 
becured to tbe former. On his retnm from Bussia ho was 
elected United States senator; and he retained his scat till 
1645. In the great straggle between President Jackson 
and the party headed by 3Ir Calhoun, Buchanan warmly 
defended the president and his claims. In the first yean 
of the movement against slavery*, he saw the large results 
which were likely to follow, and desired to suppress the 
agitation in its infancy, and this by* suppressing the 
discussion of the subject in CoDgre.«s. He advocatra the 
recognition by Congress of the independence of Texas, and 
at a later time its annexation. Doring the praridsney of 
Van Bnren, Bnchanan greatly di«tingnishcd himself in 
support of the principal measure of the Government — the 
establishment of an independent treasury*. In 1845 be was 
appointed Secretary of State under President Polk ; and at 
the close of his term of office in 1849 he retired into priv.sto 
life. Bnt fonryears later he accepted from Frc.ridcnt Pierce 
the post of United States Slinister to Great Britain. In 
1854 he was tbe originator and one of the three members of 
the Ostend Conference on the subject of the acquisition of 
Cuba by tbe United States, and with his collcagncs main- 
tained that, on the principle of self-preservation from 
dangers of tbs gravest kind, an armed intervention of the 
United States and the capture of the island from the 
Spaniards would be justifiable. He returned from England 
in 1856, and the same year was elected, as Demccratie 
candidate, to the Presidential chair. For a short time there 
seemed to be ground for hope that political ftasvions and 
excitement would subside. But this hope was soon found 
to be fallacious. The troubles in Kansas and the large qcc«- 
tloDs involved in them gave rise to new di5cus}:oc5 c.*:d 
^vision. The president gave his support tothc pro-^hvtry 
party, and dissensions grew during his administrati'-n to 
such an extent that disruption and'war betwvc.n North ard 
Sontb followed the election of his successor.^ IVtsMcnt 
Lincoln. From the clo«e of his adminiftiatios in 1*60 :2I 
his death. Cachanan led a retired life. lie died at IVLta:- 
laad in Pcnn.«ylvania, June 1, 18C?. Two year? before Lis 
death he published an account of his aim:sistrat:cs. 
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feUovr-sbudents there being the illustrious Alexander Von 
Humboldt. At the age of twenty-three he published his 
Attempt at a 2ltiimtlogical Description of landeck, 'and 
also an Attempt at a Geognostie Descripiiim of Silesia. He 
was at this time a zealous upholder of the Neptunian 
theory of his iUnstrious master. In 1797 he met his old 
school-fellow Von Humboldt at Salzburg, and with him 
explored the geological formations of Styria and the 
adjoining Alps. In the spring of the following year, Von 
Buell extended his excursions into Italy, where his faith in 
the Neptunian theory -was for the first time shaken. In 
his previous works he had advocated the aqueous origin of 
basaltic aud other formations ; he was now not less clearly 
convinced that these owed their existence to vulcanic action. 
In 1799 he paid his first visit to Vesuvius, which he did 
not again see till 1805, whmi he “was accompanied by 
Humtoldt and Qay-Lassec. They had the good fortune to 
witness a remarkable eruption, which supplied Buch with 
data for refuting many erroneous ideas then entertained 
regarding the activity of volcanoes. Three years before he 
had explored the south of France, and directed special 
attention to the extinct volcanoes of Auvergne. The 
Mpect of the Puy de Dome, with its cone of trachyte and 
its strata of basaltic lava, induced him to abaudod as 
untenable the doctrines of Werner on the formatioti of 
these i^ks. The scientific results of his investigations he 
embodied in his Geognostieal Observations during Travels 
tirougA Germany and Italy, Berlin, 1803-9, 3 vols. 8vo. 
Prom the south of Europe Von Buch repaired to ibe 
not^, and spent two years among the Scandinavian islands, 
making many important observations on the geography of 
planm, on climatology, and on geolc^y. He also estab- 
lished the filet that the whole of Sweden is slowly but 
^tinuously rising above the level of the sea from 
h^enclmhall to Aba The details of these discoveries are 
“t , Norway and Lapland, Berlin, 
1815 he viai^ the Canary Islands in company 
with Chnstian Smith, the Norwegian botanist His oLe^ 
^lons here convinced him that these and other islands of 
tto Atlantic owed their existence to volcanic action of the 
most intense kind, and that the groups of islands in the 
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attended Eillearn school, but not much is known of his 
early education. In 1520 he was sent by his uncle to the 
university of Paris, where he prosecuted his studies with 
great ar^ut, aud especially trained himself in poetical 
compositiou. lu 1522 his uncle died, and Buchanan being 
thus unable to continue longer in Paris, returned to Scot^ 
land. After recovering from a severe illness, hejoined tiie 
French auxiliaries who bad been brought over ly the 
duke of Albany, aud took part in an unsuccessful inroad 
into England In the following year he entered the 
university of St Andrews, where he grodnated as B.A. in 
1525. He hod gone there chiefly for the purpose of attend- 
ing the celebrated John Major or Mair's lectures on 
logic ; and when that teacher removed to Paris Buchanan 
accompanied him. In 1527 he became B.A., and in 1528 
M. A. at Paria. Next year ho seems to have been appointed 
regent or professor in the college of Ste Barbc, and taught 
there for upwards of three years. In 1532 he became the 
friend and tutor of Gilbert Kennedy, earl of Ca^ili^ with 
whom ho returned to Scotland about the beginning of 1637. 

While residing at Paris Buchanan had been converted to 
tile Protestant faith, and hi% first production in Scotland 
was the poem Somnium, attacldug with keen satire the 
IVanciscan friars and monastic life generally. This assault 
on the monks was not displeasing to James V., who 
engaged Buchanan as tutor to one of his natural sons, and 
encouraged him to a still more daring attack. Under 
Aese circumstances the Franeiseanus -me written, and it 
is not surprising that the author became an object of 
bitterest hatred to aU of the Boman Catholic faith. Nor 
I was it yet a safe matter to assail the church. In 1639 
were was a bitter persecution of the Lutherans, and 
^chanan among others was arrested. He to 

effect hu escape, and with considerable difficulty made his 
jTOy to London aud thence to Paris. At Paris, however, 
he found his resolute enemy, Cardinal Beaton, and on the 
mvitatiou of Andrew Govea, proceeded to Bordeaux. 
Qoyea was then principal of the nowly-fouuded college of 
Guienne at Bordranx, and by his exertions Buchanan was 
appointed professor of Latin. During his residence there . 
several of his best works, the translations of Medea and 
Aleestu, and his two great dramas JeplUhes and Baptistes, 
were completed. . r f 

After toree years he retnriied to Paris, and in 1644 was 
appmn^ re^ntinthe college of Cardinal le Moine, a post 
he held ^ 1647. He then accepted Govea’s iu'vitation to 
a chair m the new Portuguese university of Coimbra, 
i»terwatds one of the most celebrated seats of learning in 
Europe. Bat he had not been long in Portugal when 
trovres death exposed him to the unwearied persecution 
*1 P”®**®" Buchanan was several times examined by 

the omcers of the Inquisition, and finally was confined to 
a monastery, where he was condemned to hear edifying 
essoM from the monks. Uuring his imprisonment, which 
^ted sevtml months, he began his famous version of the 
I sums, ^ On his release he sailed for England, but soon 
made his ■way to Paris, where, in 1553, he •was appointed 
regent in the College of Boncourt He remained in that 
post for two years, and then accepted the office of tutor to 
the son of the Marshal de Brissac. 

In 1569 or 1561 he returned to Scotland, and in April 
1 00.4 we find him installed as tutor to the young queen 
who was accustomed to read Livy with him dail;^ 
^chanan now openly joined the Protestant or Reformed 
uanreh, and in 1566 ■was appointed by the earl of Murray 
pnncij^l of St Leonard’s College, St Andrews. 

he had received from the queen * the valuahl® 

of the revenue resulting from Crossraguel Abbey* 
ue thus in good circumstances, and his fame ^ 
f^aaijy increasing. So great, indeed, was bis reputatiou 
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BUCHAREST, BuEBOREST,BaKOKEST, or, as it is called 
bj the inhabitants, Bucubesci (that is, according to their 
own ctjrmologf. City of Joy), is the capital of Roumania, « 
the residence of the prince and the seat of a bishop. It is | 
situated in a hollow on th'e River Dimbovitza, a tributary 
of the Danube, in 44° 25' 30" N. lat. and 26° 5' 24' K 
long., and occupies an area of more than 20 English square 
niilcs. The number of its cupolas and minarets, and the 
profusion of acacia, poplar, and other trees that fill the 
numerous spaces of unoccupied ground, give it a pipturesque 
appearance from a distance. l%e arrangement of its streets 
is very irregular, and in many districts it cannot bo said 
that there are streets at all. In general the roadways are 
cither nnpaved or only laid with rough blocks of different 
sizes. A few strccte, indeed (and notably ^e Podo Mogo- 
choi, which is the most important), have been paved with 
Aberdeen granite. The city is lighted with gas produced 
from En^isb coal ; and a considerable bat far from satis- 
factory supply of water is obtained from the river and 
distributed partly by water-carts and partly by iron pipes. 
Of the public buildings few are of much architectural 
importance ] the national theatre is one of the largest, and 
the "academy" one of the finest The latter is oceupied 
by the university, a library of 20,000 volumes, a public 
museum of antiquities and natuthl history, and a largo 
theatre, which is used by the senate daring the parlia- 
mentary session. The palace, an insignificant building, was 
founded by the Qolesco family in the 18th century. There 
are 116 Greek churches in the city, of wliich the most 
remarkable are the Metropolitan, St George, St Spiridion, 
and &anndar. The Roman Oatholics have a parish-church 
in the centre of the town and several chapels j there are 
' , <2olvinistic churches, with schools attached 

' 1 r rtrtA 1 number about 
15,000, have ten ^-nagogues. There are about a score of 
TOnvcntual establishments, the majority belonging to the 
Greek Chimh. The Brancovano hospitalj founded by the 
^ accommodation for between 200 
InnS? for 300, the Culza for 

Ton for 100, and the Phntelemonu for 

1 ® "awutra insane asylum can receive 220 : and 

Helena in 

1862, has room for 220 orphan girls. There is also a 
children s hospitel for 100 patients, and a lying-in hospital 
®“®l‘anffltthore is ahvays a numerous garrison, 
and the arsenal and barracks on the plateau of Drolu and 
the cavalry and infantry barracks at St George are both 
cxtciirtve establishments. Caf& and coffee-gardens abound 
and are allowed to remain open all night There are^o 

1“ tho centre of the town, 
SiiJs w 5 {".wcumferenre, and the ICisilev on the 
outskirts, -vTlnch IS traversed by the fashionable promenade 

SawTooS SSSreJ 

n> about oOO clrosbkas in summer and as many sledees in 
eSIiI romn recently been laid doivn ly on 

. oxCv^ the cityt 

S!"r« 

notiU(*c-l viif * 1 ,- The manufacturing industiy 

Berlin hoing T^kish clotf ; but Z 

work" .ilnw' Tlie 

which we ml of forci.MietJ 

0^1'ffin‘ty, in iriux i.«n* ♦! Uermans, Greeks, Frenchmen, 
RUCli.\xS apart from each 

.*?cottrd. hi.»of he whorBu^W "“tb^^Wtics is a marked 
m father, « their 

of tliA farn i • ®l***tcn®ionsaronoloiincrrccocnij!ed 

K. bui fcAdS “te "«“'«« 2 w 

.UwWn inT^vm, feS" 


drivers are mainly Russians of the Lipovani sect ; and Bul- 
garians, Armenians, gypsies, and many others swell 'the 
motley multitude. In spite of the fact that the number of 
deaths is frequently in excess of l^o number of birtb^ tbc 
increase of the population is rapid, and house-rents have 
become very higb; and that it is more the habits of -the 
people than the unbealthiness of the city that is to blame 
for the death-rate is- shown by the steady internal increase 
of the Jewish community. About eighteen newspapera are 
published in the city — ^tlireo daily and' the others twice or 
thrice a week. The railway system, begun by Ibe opening 
of the Hue to Giurgevo on .the Danube in 1869, is rapidly 
extending, andthereis direct communication with Western 
Europe by the line to Lemberg. The poimlation, which 
was 1-21,754 in 1859, hod increased by 1870 to 200,000, 
and is now stated at 251,000. 

Bnebarest owes its foundation in the 13th century to 
Radel the Black of Wallachia. Burnt in 1595 by Sinan 
Pusha it was soon afterwards restored, but it was not till 
the 18th century that it appeared much in European his- 
tory. It was frequently of importance in the contests for 
the ndghbouring ' provinces, which so often brokd out 
between the Turks and their northern rivals Austria and 
Ruroia; and in 1812 it gave its name to tire treaty by 
which Bessarabia and a third of Moldavia were ceded to 
the latter power. In the war of 1828 it was occnpied.by 
the Bnssians, who made it over to the prince of Wallachia 
in the foUowiug year. A rebellion against Prince Bibesko 
in 1848 .brought both Turkish and Russian interference 
and the city was a^n hdid by Rnssian troops from 1859 
to 1854. On their departure on Austrian garrison took 
possession and remained till March 1857. In 1858 the 
international congress for the organization of the Danubian 
principalities was held in the city; and in 1861 thermion 
of Wallachia and Moldavia was proclaimed. Prince Couza, 
the first ruler of the united provinces, was driven from his 
throne by an jnsnrrection in Bucharest in -1866. 

BUOHEZ, Phuippb Joseph Benjauin (1796-1865), 
French author and politician, was born at Matagne-la-Fetite, 
in the department of the Ardennes. He finished his gene- 
ral education in Paris, and afterwards applied himself to 
the study of natural science and medicine. Hatred of the 
Government of the Bestoration, and enthusiasm for demo- 
cratic ideas, were at that time widely diffused among the 
young men of the schools of Paris, and these passions gained' 
full possession of the mind of Buchez. With his friends 
Bazord and Flotard he founded, in 1821, a secret associa- 
tion — a system of French corbonarism— which spreadrapidly 
and \ridely, and displayed itself in repeated attempts at re- 
volution. In one of those attempts — the affair at Bdfortr— 
which cost General Borton, Colonel Caron, and four soldiers 
of Rochello their lives, he was gravely compromised, 
althongh the jury which tried him did not find the evidence 
sufficient to warrant his condemnation. In 1826 he gra- 
duiUed in medicine, and soon after he published, along - 
^th M. Trelat, a PrSeit dementaire ^Hygiene, Abrat 
tee same time ho became a member of the Saint-Simonian 
Somety, presided' over by Bazard, Enfantin, and Rodrigue^ 
and contributed to its organ, tho l^rodudeiar. Ho left it in 
consequence of aversion to tho strange theological dogmas 
^ spiritual (hief, M. Enfantin, and began to elaborote 
wnat iie regarded as a Christian sociulism. For the expo- 
j ““/I advocacy of his principles he founded a periodical 
fUodZ ^U7vj>gen. In 1833 ho published an Introditetivn. 

de VUittoircy which was received with cou- 
wderablo favour, and of which a second edition, -iniproved 
volumes, appeared in 1842. Notwith- 
iPiwBf*”® prolixity and discursiveness, this is both an in- 

work. The part of it which 

T .. 1 .. , — .../ t\,„ ncJetjce 
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of Mstotr is trolr Telaable. Oa the other lanit vrhzt is 
most diatiuctiTg in 2L Eacbe^s theoij — the division cf 
historical development into four great epochs ori^nated by 
four nniveisal rerdations, of each epoch into thi^ periods 
corresponding to desir^ reasoning, and performance, and of 
each of these periods into a theoretical and practical age — 
seems entitled to no h%her commendation than that of 
being ingeniocs. (See Flings PhUotoph}/ of Hutenry in 
Europe, L, 242-252). IL Bncihez next e^t^ along with 
3L Eonz Lareme, the J/tticireparlaneniatre de la Shxiu- 
tifjn FrcmpiUe (1833-33, 40 vols). This vas^ laborioos, 
eonsdentions pnblication is one of the chief sonrces of 
information reeding the early periods of the first French 
Eevolntion. There is a revievr of it by 2Ir Carlyle 
( J/urceffizafu), the first tvro parts of whose own history of 
the French l^rolntion are mainly dtavm from it. The 
editors vrarked under the inspiration of a strong admiration 
of the prindples of Eobespietre and the Jacobins, and in 
the belief tlmt the French Bevolution was an attempt to 
realize Cbiistianify. 

3L Bncdiez gave a general exposition of his views in his 
Earn d:un Traiti eomplet de P/tiUuopIde au point de vue 
du Cadalidme ei du pmjrie (3 rols. 1839-40). Perhaps 
the fundamental doctrine of this treatise is that the pirimi- 
ttve, intellectnal, moral, and reli^ons ideas of men cannot 
be adeqnately explained as innate, or as derived from 
sensation, sentiment, or reasoning, bnt most have been 
imiiarted by divine revelation. It is sabstantiallj* tden- 
tied with the fnndamental doctrine of De Bonald, althongh 
Bnehez infes from it democratic instead of theocratic 
consequences. Great praminence is pren to the concep- 
tion of progress which is attained by generalization from 
a comprehensive surrey of geology, physiology, end bis- 
tory. The author seta very distinctly before himself also 
the* aim of organizing the sciences into a single compre- 
hensive system. he thonght could only be accom- 

plished throng an a priori i^tbetie method, and not, as 
had previonsly been attempted, by the amilytical and ex- 
{lerimental method. It was partly owing to the repntatian 
which he had acqoired by these pnblications, bat still 
more owing to his connection with the ydiional newspaper, 
and with Use secret societies hostile to the Government of 
Lonis FhQippe, that he was raised, by the Bevolution of 
1S4S. to the presidentyof the Constitaent Assembly. He 
spsed&y showed that he was not possessed of the firmness, 
decision, and political capacity needed in a sitnetfea so 
diificult and in days so tempestuous. He retained the 
porition only for a verj’ short time. After the dissolntfon 
of the .Assembly he was not reelected. Thrown back mto 
private life, he resumed his studies, and added several 
works to those which have been already mentioned. A 
Traits de Politique, which may be considered as the com- 
pletion of his Traits de PJJlofoplt.it, is the mc.^ important 
of the prodneiions of the last period cf his life. Hi« 
bmehores arc very nnmcrocs snd on a great varieSy of 
subjects, medical, historical, political, plulosophica!, &-*: 
He died in He found a disdple of considerable 

a:<:lity in 2>L Ott. who Las advocat^ and applied his 
principles in various writing®, the most recent of which, 
perhaps, places the icetaphvsical theory cf Bcchez in as 
favi arable a light as it can Le seen under. (n. r.) 

EITCHU or Buka Leaves are the prodcce of several 
f-inibby plants Lelf’nging to the genes Earcrma (Szt. 
Onhr.'jiuta^'T). cativts of iLe Caj-.- rf Good Hope. The 
principal sp-.-cies, Ji. crer.ulaia,^ ha® leaves of a smooth 
leathery texture, cblongo-ovate in shape, from an inch to 
nr. inch and a half in kagth. with sonrulate or crenulate 
marria.®, on which a.® wcli as on the ender side are con- 
.«;»iccons oil cells. The other spedes which yield buchu 
su^; B. tirrcti'clic, having linear-iaacecliSc sharply serrulate 
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leaves, and £. letulina, the leaves of which are ccneaie 
obovate, with denticclate margins. They are all, ua f(/u.’.d 
iu commerce of a j&le yellow-green colour ; they emit a 
pecnliar aromatic odour, and Lave a sli^tly astringent 
bitter taste. Bnehu leaves contain a volatile oil, to which 
evidently their theraj^otic inSnence is due, and are said 
to yield a bitter extractive prindple, which Las received 
the same of diosmin. The leaves cf a closeh* --‘IbVd 
plant, Empleunsm terratulum, are employed as a substitute 
or adulterant for bnehu. Bnehu leaves are chiefiy used in 
Furopean pharmaqr in infiammatory dkorders of the 
bladder and urinary organa; in the United States they 
^ much employed by vendors of secret Ciedicines. An 
i n f us i on cf ^e leaves is tonic, sadoriEc, sad diantia 
At the Cape bnehu has great reputation in gout and 
rheumatism, and as a Etoma^ic stimulant; and in the form 
of Luehu brandy and burim vinegar it is applied as an em- 
brocation in sprains, contusions, and rheumatic {jaiij:. 

EUCKBBUBG, the capital of the princijrality of 
Schaumbnrg-Lippe, is situated at the foot of the Harr]- 
berg on the Biver Ane, about C mDes from ^linden, on the 
Minden and Hanover Bailway. It has a castle surrounded 
by a park^ a gymnasiiun, a, normal seminary, a library, au 
eaphanage, a synagogue and three chnrcbes, one of which 
h^ the appropriate inscription, Jttlipionis non ttruaura 
eranplum. The first houses of Buckeburg began to gather 
round the castle about 1365 ; and it vras not till the 1 7th 
century that the town was sntrcnmded with walk. I'opu- 
latiou in 1871, 4C8C. 

BUCEINGHAlir, CocKTr or, BrcKiKGUjatstireE, or For nup 
Bucks, an inland county of England, between 51“ 25* and 
52* 10* y. lat, and 0* 28' and 1“ 12* IV. long., is bounded Oxrote. 
27. by Northamptonshire Vr. by Oxfordshire, S. by Bv-rk- 
shin^ end £. by Bedfordshire, Hertfordshire, and Middle- 
sex. It is the thirQr-third in ewe of the English countit?*, 
meesuzing 53 miles at its greatest length and 27 at its 
greatest breadth, and containing, according to tbe last 
ordnance survey, 467,002 acres, or nearly 730 square 
mDes. The aspect of the country* is agreeably diversified 
by the distribution of forests, rivers, hOl-, josturc, and 
arable land. In the southern j>orticn of tie county the 
forests, consisting chieSy of beceihes (from the Saxon tnue 
of which tree, loe, the county is said to derive iis i.a.>;.e), 
were at one time very extensive, but have of late years 
been greatly thinned; woods of considerable extent arc 
still to be found in the northern paits. The pnacij-al 
rivers of Bnekinuhamshire are the TLames. which sci orates 
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rite of the old castle, lias a handsome spire, 150 feet high, 
and has been restored and extended under the direction of 
Sir G. 6. Scott, who was born in the neighboorhood. There 
are also a jail, a union workhouse, and several dissenting 
churches. An endowed free school for boys, who were clad 
in green coats by the will of. the founder, Gabriel Newton, 
is now incorporated with the national school, which is 
intended to accommodate 300 pupils. The grammar-schoul 
of the town was founded by ^watd TL, and occupies the 
chapri of the guild of the Holy Trinity, founded by Arch- 
deacon Stratton in 1268. The manufactures, which include 
bone-gtinding, malt-making, and tanning, are of compara- 
tirriy small importance. Lace-making with bobbins still 
occupies a small part of the female population. There are 
also some corn-mills in the neighbomrhood, and a few lime 
quarries. The .borough of Buckingham formerly returned 
two members to Parliament, but since 1868 it has only 
returned one. It is governed by a mayor, four aldermen, 
and twelve conncillots. Population of parliamentary 
borough in 1871, 7545; of municipal borough, 3703. 
Bnchingham is a town of great antiquity. .It was fortified 
with earthen ramparts by Edward the !Qder in 918, and in 
10 10 it was captured by the Danes. It is mentioned as an 
ancient borough in Oometday Book, but does not seem to 
have r eturn ed members to Parliament till the rei^ of 
Henry YIIL In the reign of Edward III it was a wool- 
staple, but not long after its prosperity began to decline. 
From Queen Mary it received a charter in 1554, It was 
the headquarters of Charles I. for a few days dating his 
war with the Parliomenti In 1725 a third part of the 
town was Wnt to the ground. 

BUCKINGHAM, Geobge Yiluebs, Duke of (1592- 
1628), bom August 20, 1592, was a younger son of Sir 
George YiUiets of Btooksby. His molher, who was left a 
widow early, educated him for a courtier's life, and the lad, 
being by nature little studious and contemplative, took 
kindly to the training. He could dance well, fence well, 
and talk a little French, when in August 1614 ho was 
brought before the kin^s notice, in the hope that he would 
take a fancy to him. 

The moment was favourable Since Salisbury’s death 
James had taken the business of government upon himself. 
But he wanted some one who would chat with him, and 
amuse him, and would also fill the office of private secretary, 
and save him from the trouble of saying No to importunate 
snitors. It would be an additional satisfaction if he could 
train the youth whom he might select in those arts of states- 
manship of which he believed himself to be a perfect master. 
His first choice had not proved a happy one. Bobert Carr, 
who had lately become earl of Somerset, bad had his head 
turned by his elevation. Ho had grown peevish toward 
his master, and hzd. placed himself at the head of the party 
which was working for a close alliance with Sinin. 

The appearance of Yilliers, beaming with animal spirits 
and good humour, was therefore welcomed by all who had 
an interest in opposing the designs of Spain. Ylth such 
powerful backing Yilliers prospered at court, became a 
gentleman of the bed-chamber, was krughted, and received 
a pension of £1000 a year. For some little time, however, 
Somerset's pre-eminence was rnaintained. But the charge 
of murder brought agrinst him completed his ntin, and 
Yilliers at once stepped into the place which he had vacated. 
In August 1616 he was raised to the peerage as Viscount 
Yilliers. In January 1617 he became carl of Buckingham. 
In January 1618 he was a marquis by the same title. 
Estates to the value of some £15,000 a year were settled 
on him. With the exception of the carl of Pembroke he 
was the richest nobleman in England. 

Those who expected him to give his support to the anti- 
Sparush jurty were at first doomed to dkappointment. As 
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yet he was no politician, and he contented himself with 
carrying out his master's orders, whatever they were. In 
his personri relations he was kindly and jovial towards all 
who did not thwart his wishes. But James had taught 
him to consider that the patronage of England was in his 
hands, and he took good care that no man should lecrive 
promotion of any kind who did not in one way or another 
pay court to him. As far as can be ascertained, he cared 
less for monej' than for the gratification of his vanity. 
But he had not merely himself to consider. His numerous 
kinsfolk were to be enriched by marriage, if in no other 
way, and Bacon, the great philosopher and statesman, was 
all but thrust from office, because he had opposed a marriage 
suggested for one of Bnddngham’s brothers, whilst Cran- 
field, the first financier of the day, was kept from the 
Treasury till he would forsake the woman whom he loved, 
to marry a penniless cousin of the favourite. 

In the meanwhile Buckingham had found an appropriate 
position in the mastership of the horse, which gave him 
control over the royal stables. In January 1619 James 
made him lord high admiral of England, hoping that the 
ardent, energetic youth would impart something of his own 
fire to those who were intrusted with the oversight of tbat 
fieet whidt had been almost rained by the peculation and 
carelessness of the offimals. Something of this, no doubt, was 
realized under Buckingham’s eye. But he himself never 
pretended to the virtues of an administrator, and he was 
too ready to fill up appointments with men who flattered 
him, and too rriuctant to dismiss them, if they served their 
country ill, to effect any permanent change for the better. 

It was about this time that he first took an indepen- 
dent part in politics. All England was talking of the revo- 
lution in Bohemia in the year before, and men's tympatby 
with the Continental Protestants was increased when it was 
known that James’s son-in-law had accepted the crown of 
Bohemia, and that in the summer of 1620 a Spanish force 
vras preparing to invade the Palatinate. Buckingham at 
first had thrown himself into the popular movement Be- 
fore the summer of 1620 was at end he had swung round, 
and was in close agreement with Gondomar, the Spanish 
ambassador. He had now married Lady Catherine Manners, 
the daughter of the earl of Bntland, who was at heart a 
Roman Catholic, though she outwardly conform^ to the 
English Church, and this alliance may have had something 
to do with the <^ange. 

Buckingham’s mistakes were owing mainly to his levity. 
If he passed briskly from one camp to the other, an impar- 
tial ol»erver might usually detect some personal motive at 
the bottom. But it is hardly probable that he was him- 
self conscions of anything of the sort. When he was in 
reality acting under tlie influence of vanity or pes^ion it 
was ea^ for him to persuade himself that he was doing 
his duty to his country. 

The Parliament which met in 1621 broke out into a loud 
outcry against the sj'stcm of monopolic-s from which Buck- 
ingham’s brothers and dependants had drawn a profit, which 
was believed to be greater than it really was. At first he 
pleaded for a di.wlution. But he was persuaded tlrat it 
would be a wiser course to offer to ]mt himself at the head 
of the movement, and when he came for^vard to say that 
he would rather sacrifice his brother than contiunacce 
wrong doing, he only gave utterance to those sentiments of 
patriotism which he redly felt, when iiatriotism did not call 
upon him to sacrifice his own wishes. IVbcn. at a later 
period of the session, Bacon's case was hrought forward, 
he made no attcm]>t to meet the tiltack directly, but he did 
his bust to shield the falling chancellor from tf.c extreme 
penalties dcmandol by his sdvursarics. It was s'-t long 
before he showed on huw shallow a buis tmpu!s:vt g'ser- 
csity rests. Bacon clung, after his fall, to the p'-' * :i»:' a of 
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proTisions, and vithout money to buy tbcm, the nrctched 
troops sickened and died in the Vi'inter frosts. Puckingliam’s 
first iniUtary enterprise ended in disastrous foilnre. 

Bne^gham had many other sdicmes in his teeming 
brain. He had oficred to send aid to Christian 17., king 
of Denmark, Tvho was proposing to make war in Germany, 
and bad also a plan for sending an English fleet to attack 
Genoa the ally of Spain, and a plan for sending an English 
fleet to attack Spain itself. 

Before these schemes could be carried into operotion James 
died on March 27, 1625. Tlic now king and Buckingham 
w'cro at one in their aims and objects. Both were anxious 
to distinguish themselves by the chastisement of Spain, and 
the recovery of the Palatinate. Both were young and 
inexperienced. But Charles, obstinate when his mind was 
made up, was sluggish in action and without fertility in 
idoiis, and he had long submitted his mind to the versatile 
and brilliant favourite, who was never at a loss what to do 
next, and who unroUed before his eyes visions of endless 
‘ possibilities in the future. Buckingham was sent over to 
Paris to urge upon the Erendi Court the importance of con* 

. verting its alliance into active coK>pcration. 

I There was a difficulty in the way. The Huguenots of 
Bochclle were in rebellion, and James had promised the 
aid of English ships to suppress that rebellion. Bucking- 
ham, who seems at first to havo consented to tho scheme, 
was anxious to mediate peace between the king of France 
and his subjects, which would set him free from foreign 
enterprises, and save Charles from compromising himself 
with his Parliament by tho appearance of English ships in an 
attack upon Protestants. 'When he returned his main de- 
mands were refused, but hopes were given him that peace 
would be made with the Huguenots. On his way through 
France he had the insolence to moke love to the Queen of 
France. Unless the testimony of his warmest a^irers is 
falser ho hod convinced himself by a sad experience that 
women found it difficult to resist his seductive tongno and 
his handsome face. 

Soon after his return Parliament was opened. It would 
have been hard for Charles to pass through the session with 
credit. Under Buckingham's guidance he had entered into 
engagements involving an enormous expenditure, and these 
engagements involved a war on tho Continent, which had 
ne\’cr been popular in the House of Commons. The Com* 
mons, too, suspected the marriage treaty contained engage- 
ments of whirii they disapproved. Thej- asked for the full 
execution of the laws against the Catholics, and voted but 
little money in return. Charles adjoTuned then to Oxford, 
that he mi^it plead with them more persuasively. Before 
they met there, tho English ships had found their way jut® 
the hands of the French, to bo used against Bochclle. 
Commons met in an ill*humour. They had no confidfuf® 
in Buckingham, and they asked that persons whom they 
could trust should be admitted to the king's council I'of'**® 
they would vote a penny. Charles stood by his minutciv 
and on August 1 2 ho dissolved his first Parliament. 

Buckingham and his master set themselves to work »o 
conquer public opinion. On the one hand, they threw ewff 
their engagements to Franco on behalf of the Enp**“ 
C-ttbolics, On the other hand th<y sent out a large 
to attack Cadiz, and to seize the Hp.anL<ib treftsure-fbip- 

• Buckingham went to tho Hague to raise an iniw'de'' 

1 Mjpply by {nwning the crown jewels, to place E»gl"**vfr 

the htad^ of a great Protestant alliance, ond to enter m 
fre«h obligations to furnish money to the king of Uenw!'** 

It all ended in failure. The fleet returned from wtWj 
« bavinj: cfToclcd nothing. Uie crown jewels pn'doeed Ij* . 

• j a j'm-.U rcto. and the money for the king of Denmark 

i 1 1* raised by an aj»j»eal to Parliament. Jn tfc* P-**' 

- wliib: the king of France was deeply ofTcndcd by ih® ***** _ 
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ment of the Catholics, and hj the seiznre of French vessels 
on the ground that thej n-ere engaged in caapng goods 
for Spain. 

When Charles’s second Parliament met on Fehmat 7 6, 
1626, it tnis not long before^ nnder Eliot’s goidance, it 
a^ed for Eucldn^am s pnnishment. He was impeached 
before the Honse of Lords on a long string of charges. 
Many of these charges were exonerated, and some were 
nntme. Bnt as long as Charles refused to listen to the 
complaints of his minister's incompetencj, the onlj way in 
which the Commons could reach him was by bringing 
criminal charges against him. Charles dissolved his second 
Parliament as he had dissolved his first. 

To find money was the great difSculty. Becontse was 
had to a forced loan, and men were thrown into prison for 
refusing to pay it There had been disasters to Charles’s 
allies in Germany, and a French war was impending in 
addition to the Spanish one. The French were ronsed to 
reprisals Charles’s persistence in seizing French vessels. 
Unwilling to leave Sochdle open to the entrance of an 
English fieet, BicheUeu laid siege to that stronghold of the 
French Huguenots. On June 27, 1627, Buckingham 
sailed from Portsmouth at the head of a nnmerous fleet, 
and a considerable land force, to relieve the besieged city. 

His first enterprise was the siege of the fort of St Martin’s, 
on the Isle of Bh& The ground was hard, and the siege 
operations were converted into a blockade. On September 
27, the defenders of the fort announced their readiness 
to surrender the next morning. In the night a fresh gale 
brought over a flotilla of French provision boats, whidi 
-dashed through the English blockading squadron. The fort 
tras provisioned for two months more. Buckingham re- 
solved to struggle on, and sent for reinforcements from 
England. Charles would gladly have answered to his calL 
But England had long since ceased to care for the war. 
There was no money in the exchequer, no enthusiasm in 
the nation to supply the want. Before the reinforcements 
could arrive the French had thrown a superior force upon 
the island, and Buckingham was driven to retreat with 
heavy loss. 

His spirits were as buoyant as ever. Ill luck, or the 
misconduct of others, was the cause of his failure. He had 
new plans for cart^-ing on the war. But the Parliament 
which met on March 17, 1628, was resolved to exact from 
the king an obligation to refrain from encroaching for the 
future on the li^rties of his subjects. 

In the parliameutary battle, which ended in the conces- 
sion of the Petition of Bight, Buckingham took an active 
share as a member of the House of Lords. He resbted os 
long as it was possible* to resist the demand of the Com- 
mons, that the king should abandon his claim to imprison 
without showing cause. Wlien the first unsatisfactory 
answer to the petition was made by the king on June 2, the 
Commons suspected, probably with truth, that it had 
been dictated by Buclanghom. They prepared a remon- 
strance on the state of the nation, and Coke at lost named 
the duke as the causo of all the misfortunes that had 
occurred. Though on June 7 the king granted a satisfac- 
tory answer to the petition, the Commons proceeded with 
' their remonstrance, and on June 11 they informed the 
king that Buckingham had '* so abused his 'powers,” that it 
was no longar safe to continue him in office. 

Once more Charles refused to sntTcndcr Bnckiogham, 
and a few days later he prarogned^ P.irlumcnt in anger. 
The popular filing was gre.rtly excited. Lampoons circa- 
latcd freely from hand to hand, and Dr Lam'oe. a quack 
doctor, who dabblcvl in astrolog}', and was believed to exer- 
cise influence over Buckingham, was murdotvd in the 
streets of London. Bade doggerel lines atmoanced that the 
\ duke should share the doctor's fate. 
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IVith the donds gathering round him, Buckingham went 
down to Portsmouth to take the command of one final ex- 
pedition for the relief of BochcHc. For the first time even 
he was begfiming to a(flaiowlcdge that he had undertakeu 
a task beyond his powers. There was a force of inertia in 
the officials which resisted his efibrts to spur them on to an 
enterprise which they bdieved to be doomed to failure. 
He eutered gladly into a scheme of pacification proposed 
by the Tenetian ambassador. But before he could know 
whether there was to he peace or war, the knife of an 
assassin put an end to his career. John Felton, who had 
served at Bh^ had been disappointed of promotion, and 
had not been paid that which was due to him for his ser- 
vice, read the declaration of the Commons that Bucking- 
ham was a public enemy, and eagerly caught at the excuse 
for revenging his private wrongs under cover of those of 
his country. Waiting, on the morning of August 23, 
beside the door of the room in which Buckingham was 
breakfasting, he stabbed him to the heart as he came out. 
The man who for four years had been practically the ruler 
of England fell dead upon the ground. He had only com- 
pleted his thirty-sixth year three days before, (s. iJ c.) 

BUCKINGHA3I, Geosge Viluchs, Sccoxo Dckc of 
(1627-16SS), was born at London January 30, 1627, about 
ayear and a half before the murder of his father. He was 
educated at Cambridge, returned from a Continental tour 
on the ontbreak of the civil war, and at once threw in his 
lot with the king. The detachment in which he held a 
command was defeated at Xonsuch, and he with difficulty 
efieetsd an escape from England. His estates were con- 
fiscated by Parliament, and part of them wore bestowed 
upon Fairfax. He returned with Charles XL and took 
part in the battle of Worcester, after which he again fied. 
About 1657 he returned secretly to England and married 
one of Fairfax's daughters. Arrested by order of Cromwell, 
ho was thrown into the Tower and kept in confinement fur 
some time. After the Bestoration he recovered his estate.*, 
and rose to high favour with Charles IL He xvas a man 
of great talent, but utterly without principle^ versatile and 
whhnsical to the last degree. 

“ A man so various that he FceiiirJ to bo 
Not one, bat all mankind's epitome." 

He was a profligate and a statesman, a musician, an 
alchemist, a writer of farces, and a courtier, — ''everything 
by starts, and nothing long." He was ndimlly fickle, and 
could not be faithful to any party. In 1671 his powc.- 
was at its height He had done much to bring about the 
diaiiiissnl of Clarendon, had formed the famous counnl 
called the Cabal, and was iu fact prime minister of England. 
Bat the measures he and his associates p.T'sed were littls 
calculated to allay the strong popular fcvliiig against the 
Government ^e Cabal was quickly dissolved, and 
Buckingham, with his usual versatility, at once Kvamc an 
ardent friend of the democratic leaders. Soon afterwards 
he seems to have been disgusted with jtolitics, and gradually 
withdrew from court. After the diath uf Charles In 
retired to bis scat at Hclmslcy in Yorkshire, and dcvo‘.e-d 
Idmself to banting and othi-r couutn* amusement*. He 
died on the 17th April ICSS, iu the h.’vu.-c of one of Lis 
tenants, having been seized with a fever produced by sittit.g 
on the damp ground after l>cing Leau-i with riding. Ho 
was buried in Westminster Abbey. Buckingham wes tbe 
author of some farces, o’m-^dits, and rabccllacoous poea*, 
bnt he is chiefly rcmcnib^ivd in £ug!i<h Uterature by tic 
Jlfh'xmlf a clever |<.iroiy uwa Diydoa and other 
tragedians. Ilis works nvre collerlod in 170<. 

BUCK-IXCHAMSinilE. John* SarrTittif, Dfxs » r 
(1649-1721). w'as the son of IMmuni. scf' n-l earl -f 
Mnlgrave, and sccccodcJ to that tide on f4tl;er*a dmth 
inliss. At the age of scvcatc-;a lej.';te>i tie £«i is 
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the external world are snblime and terribly &e nnder- 
stan^ng being emboldened and the imagination curbed 
when they are small and feeble ; 4. That the great division 
between European and non-Enropean dvilizatidn turns on 
the fact that in Europe man is stronger than nature, and 
that elsewhere nature is stronger than mao, the consequence 
of which is that in Europe alone has man subdued nature 
to his service; 5. That the advance of European dviliza- 
tion is characterized a continually diminishing infiumice 
of physical laws, and a continually increasing influence of 
mental laws ; 6. That the mental laws which regulate the 
progress of sociefy cannot be discovered the metaphysical 
method, that is, by the introspective study of the indi- 
vidual mind, but only by such a comprehensive survey of 
facts os will enable us to eliminate disturbances, that is, 
by the method of averages ; 7. That human progress hjw 
been due, not to moral agendes, whidi are stationary, and 
which b^nce one another in such a manner that thdr 
influence is nnfelt over any long period, but to intdlectnal 
Mtivity, which has been constantly varying and advanc- 
es/—** The actions of individuals are greatly by 

Aot moral feelings and passions; but these being antagon- 
mtic, to the passions and feelings of other individuals, are 
balanced by them, so that their efiect is, in the great 
average of human affairs, nowhere to bo seen, and the total 
actions of mankind, considered as a whole, are left to be 
regulated the to^ knowledge of which manlrind fg pog- 
sessed ; 8. That individual efforts are insignificant in the 
great mam of human affairs, and that great men, although 
th^ exist, and must "at present* be looked upon as dis- 
t^brng forces, are merely the creatures of the age to which 

literature, and government 
S . in products and not the causes of civaiza- 

«»’ ^ of dvflization varies directiy 

M sceptic^ disposition to doubt and to investigate 
and mveraely “as creduKt,]^ or "the protective spirit* a 
isposition to inaintain, without examination, established 
behefs and practices. 

the ^neral truths which are contained 

obviously, however 
sjly advocat^ however solidly established thw might be 

constituting a sdence^f 4.toS 
^8 that smence be one of nnparallded simplidty and 
Sea'S?' ®’5_^'®hably none of them ate comdetely 

are qnite true -white 
several of &em seem to be nearly altogether false ^Buckle 

by the terms denoted 

"bSihSI “potion," “history,” “sdence,” "law.” 
is St ® ^ “protective spirit;” the consequent 
m aat his arguments are often fallades. mSevS 

stoostevidencrtTiSfc*^';!?® Without the 

do?dopmentaSd historical 

ruling naturi are netvA and 

contradict and exclude ea^ doL^f t®*® ‘®"?® 

have occurred to him « does not seem to 

and providential ^erome^a? historical order 

ration, might co-edst. or ^ external ohaer- 

in writing-“^;",f“‘'.J®®®*^a^hthav8hadrcason 

looseness of Lis statements «nct1{«r.” The 

regarding statistical averairm mil-® inferences 

has remarked, the e»S /elSf ® 

He denies the influence of moral stotistidana 


the essential qnestion, Must not certain moral 
be realized bdore the accumulation and dis tri bution of 
wealth are possible? In attempting to prove the nnpro- 
gressiveness of moral knowledge he gives ns snch assd- 
tions as these : — " That the system of morals propounded 
in the Efew Testament contained no maxim whi^ had not 
been previously enunciated, and that some of the most 
beautiful passages in .the Apostolic writings are quotations 
from Pagan authors is well known to every schoW." 
"Systematic writers on morals reached iheir zenith in 
13th century, fell off rapidly after that period, wer^ as 
Coleridge well says, opposed hy the ‘genius of Protestantism,' 
and by the end of &e ITth century became extinct in 
the most dvilized conntries,” — although the facte are, ,tiiat 
the passages in the ApostoHc writings known to be qnota^ 
tions from Pagan authors are just three in number, two of 
which have no claims to beauty, and that there have been 
more systematic writers on morals in tiic 19th centniy 
than there were writers of all kinds during the 13th. The ' 
reasoning employed to show tiiat inteillectaal forces hare 
been far more potent than moral forces in producing 
progress has many flaws, whidi have been often pointed 
out. yniat Buckle himself says of the achievements of 
Bichdien, Adam Snuth, Voltaire, and others and of the 
effects of the protective spirit in Prance and England, and 
of rdi^ous intolerance in Spain and Scotland, is irrecon- 
dlabte with his doctrines that great men, government, and 
rdigion have had almost no influence on dvJlization. His 
paradox about scepticism and credulity is partly a tmism 
inaccurately e^ressed and partly its exaggeration. 

The larger part of Budde's first volume and the whole 
of the second, are composed of surveys of positive his- 
toty, undertaken to prove the last of the general theses 
already mentioned. The rest of these theses are ignored, 
and some of them^ are even by implication contradicted, 
when he engages in actual historical work. Perhap the 
historical work performed by him is none the worse on that 
account. ^ The chief aim of the historical portion of the first 
volume is to trace the worUng of the protective spirit in 
its political form, and to show its civil tendendes. Pcance^ 
the most dvilized country in whidi tiiot spirit is very 
powerful, is dhosen as the field of illustration, and the 
history of ^the intellect and polity of Prance is laid before 
w in outline and compared and contrasted with that of ' 
htegtend,^the development of which is held to have been 
comparativdy spontaneons and nonnaL The first chapter 
of the second volume gives a general view of the history 
of the Spanish mind from the 5th to the middle of the 
19th,century, designed to diow why the protective spirit 
has prevailed in Spain in a xeligioas form, and how it has 
isolated the Spanish nation from the rest of the world, 
ireakened and degraded it^ and hitherto frustrated all 
effo^ at improvement The other four chapters are 
designed to eiqilain what Mr Buckle supposes to be the 
largest and most important fact in tiie history of Scotland, 
T^®. ®®nibination in its people of liberality in poKtics 
with illiberalify in religion. .In order to accomplish the 
ucplanation it is found necessary to argue that the Scottish 
Beformation was the work of the nobles, animated by 
hostility to the Boman Catholic priesthood; that the 1^ 
twtant iflergy, owing to being despised by the governio^ 
ctess, united themselves with the people^ advocated demo- 
cratic ptindples, and, favoured by the course of events, 
arauued an immense authority, the result of which was 
the ^ner^ prevalence of extreme religious bigoby ; that 
the Scotch philosophy of the 18th centniy, although a 
reaction ag^t the theological mirit of the 17th, retained 
he theological method ; and that, owing to its deductive 
character, that philcso^y has been inaccessible to the 
verage intmlect of the nation, and powerless to free it 
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from the grasp of superstition. On the proof of these 
positions Bnchle lavished labonr, learning, and ingenuity, 
and, it vrill be generally admitted, attained some con- 
siderable results. But the results tvere l^ no means so 
great or certain as he himself imagined. Fen- competent 
judges will deny that, in regard alike to IFrance and Scot- 
land, he overlooked i^uences which had been os powerful 
in shaping the characters of these nations as those on 
which he laid ezdusive stress. Ivo eiqilanation of French 
history can be satisfactory which does not attadi due weight 
to the series of events by which the unity of France was 
built up, and whidi only begins after that unity was com- 
pleted j no explanation of Scottish history can be satis- 
factory which slurs over the wars with England. The 
Ftendk Bevolution was, as Buckle represents it, a reaction 
against the protective spirit, — ^bnt it was a great deal more, 
and that he did not see j the Scottish Beformation was 
due in some measure to the antagonism between the 
nobility and priesthood, as he has ampily shown, but he 
might easily have still more amply shown that it was very 
far from wholly due to it. To some extent the Scotch 
phUosophy of &e 18th century was a reaction against 
the theological spirit of the 17th, as he sawj but to a 
mudi greater extent it was a natural development of 
British and even European thought^ which he should not 
have overlooked. That either the Scottish philosophy or 
the Scottish intdlect was essentially deductive he wholly 
failed to make out, and would never have tried to malm 
out, had it not been that his views as to the difference 
between induction and deduction were strangely vague and 
confused. Hume was not as deductive os Hobbes. Adam 
Smith, at least os a political economist, was less deductive 
titan Maltbus and Eicardo. Black was less so than 
' Dalton and Davy. To say that deduction is a prominent 
characteristic of Hutcheson, Beid, or Dugald Stewart, is 
glaringly contrary to fact. If their writings show any 
particularly Scottish trait, it is Scottish caution manifest- 
ing itself in suspicion of deduction. 

Buckle had a high ideal of the historian’s duties, and 
he laboriously endeavoured to realize it ; but he landed 
himself far more successful in the attempt than he really 
was, and greatly underrated what had been accomplished 
by others. Ho brought a vast amount of information from 
the most varied and distant sources to confirm his opinions, 
and the abundance of his materials never perplexed or 
burdened him in his argnmentation, but examples of well- 
condneted historical inductions are rare in his pages. Ho 
sometimes altered and contorted the facts ; he very often 
unduly simplified his problems ; he was very apt when 
ho had proved a favourite opinion true to infer it to be 
the wholo truth. His intellect was comprehensive and 
vigorous, but neither classically cultured nor scientifically 
disciplined ; it was amazingly stored with facts, but not 
rich in ideas ; it was ambitions in aspiration, confident to 
excess in its own powers, and exceptionally uncon.«cious of 
w'hcre its knowledge ceased and its ignorance began. It 
was deficient in imagination, poetical feeling, and sympathy. 
Hence Buckle was narrow and harsh in his judgments 
on certain great periods of time and large classes of men, 
on antiquity and the Middle Ages, on the clergy and 
statesmen, on heroes and martyra. But he was fearlessly 
honest according to his lights, and gave expression to the 
most distasteful of his opinions with a m.*mly openness. 
He p.aid great attention to his style, and it has been pro- 
nounced, by an eminently competent judge, “equal to the 
subject, precise enough *for the dem3nd.<: of science, full, 
flov.'ing, nnd flexible enough for every purpose of eloquence. 
Lucid when the business of the writer is to smte. explain, or 
illustrate, it ascends, when anger at the oppressor or sym- 
pathy with the oppressed call upon it, to tones worthy 
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of Edmimd Burke himself denouncing the corruptions of 
England or the wrongs of Indio.” 

Befereneex— Besides the works of3rr Buckle mentfoned above, see 
Tu Oiellominglavd, and espcdally i¥/j7nin-Jfe7non>.«, bv J. S. Stuart- 
Glennie; A. von Oettingen’s 2ImvJsUtlifin:, L 355-172*; J. G. Dior- 
sea’s ErhebujigdtrGesekidite sum Jlntip eiiier Wisutnschaft, repriat. 
cd in his Brusdriss dtr Hislorik from v. Srbd's ZtiisThrift, iz. 
(1852); Ijoaait'snUoapthicdc 215-^7; Bonillier’s Moralt 

elEivprls, 201-230; Etienne’s J‘iisf/irismemiuttn'rr(Ete. d. JDeus 
Mmdes, Mats 16"* 3S6S); Edinhurgh Eennr, for April 1855, art 
viL; r^f. Massonin.VffORiY/aA’s J/ojronnc for July, ADgn<t. and 
SeptCTber 1861; J. H. Burton, Phulax on Buckle.; J. JlntchLoon 
Stirling on “ Bnckle, liis Problem and his 3Ictaphvsics ” in the 
A’brfA American, Berime, July 1872, and on *'3Ir Buckle and the 
Anfldarang,” in the Journal of Sf-'eulatire Phila^rhu, October 
1875, &C. * (R. F.) 

BUCKW HEAT, the seeds of varions species of Fago- 
pgrum, chiefly F. aeulentum, a herbaceous plant, native 
of central Asia, but cultirotcd in Europe on account of 
its seeds. The seeds, as endosed in their dark brown 
tongh tind, are' three-sided in form, with shaqi angles, 
similar in shape to beech-mast, whence their name from 
the German Budiwdsen, bcechwheat. Buckwheat is grown 
in Great Britain only to supply food for pheasants and to 
feed ponltry, which devour the seeds with aridity. In the 
northern cormtries of Europe, however, the seeds are 
employed os hnnmn food, ^efly in the form of cakes, 
whidi when baked thin have an agreeable taste, with a 
darkish somewhat violet colour. The meal of buckwheat 
is also baked into crumpets, as a favourite dainty among 
Dutch children, and in the Bussian army buckwheat groats 
are served out os part of the soldiers' rations, which they 
cook with butter, tallow, or hemp-seed oil Buckwheat is 
also used as food in the United States; and by the 
Hindus it is eaten on “ bart ” or fast days, being one of 
the phalahas or lawful foods for such occasions. IVlien it 
is used as food for cattle the hard sharp angular rind must 
first be removed. As compared with tbo principal cereal 
grains, buckwheat is poor in nitrogenous sub.«tanccs nnd 
fat; bnt the rapidity and case with which it can be grown 
render it a fit crop for very poor badly tilled land. Ac- 
cording to Faycn it contains — ^nitrogenous matter 13*10 
per cent, starr^ 64*90, fat 3 00, water 13*00, ccllularc and 
nsb 6*00. An immense quantity of Imckwbcat boncy is 
collected in Bussia, bees showing n marked preference for 
the flowers of the plant. A dye-stuff is obtained from 
the leaves of a species of buckwheat. Polygonum Itnetoriftn, 
which may be used for producing n yellow or olive colour 
on cotton, according to the monlant cmidoycd. 

BUDA (German, OrKX), a royal free town of the king- 
dom of Hungary’, is situated in 47” 39* 10' X. hat. and 
19® 2' So® E. long., on tho right bank of the D.innl«, 
opposite tho capital Pcsth, with which it has been united 
since 1849 by n snspen-rion bridge of mnrh l>r.auty, 1227 
feet long and 39 feet wide. The nncka« of thf town is 
the “fortress," which occupies an obltmg elc*.*ation of juir- 
phyty rock, not unlike the Acropolis of Athcn*. It r/intaiiu 
the royal palace, the inan.'ion« of Count® Pandor. Telrti. 
and ErdCdy, the residence of the govcnior in comm.'-.ud, the 
arsenal, and several buildings for ofilcial i>urp'»*"*. Tim 
palace includes the court chnrcb — where the ixpsILa of 
Hungary arc preserved, a picture galUq*, and Hlr.iry. 
Around'this central portion there hive grown iiji v.mV-as 
Eubarbs, known rcsi>ectively p.s the IVasscrf-t.Tlt, ti-'* laird- 
strassc. the Xcuslift, the Cfcri«tir.cr.s*.r.*lt. and the T.-.l''.ri *r 
Basdan town, tie I.x®t of whici derives it* nr.::;*. fp-=i itz 
Servian inbabitanta. who arc mainly vic^y.'i'jl *‘*.t: • r* Ir, 
the 'Wasscnitadt arc the church of St AKn'’.':r.'! ir.’r.'.l* t!’, 
and the military io--p::al ; ia Oiri't;nc.*.*t .-L*, t;.* Hi rn:}: 
gardens, with the svaanieT (bGatrc. ard hr." n r.- 
housc of Couat Caraesfari; r.r.d in Old E*.:~ a-*': J'c 
rcnpl bazrseks, part of wluei was cum the rr. :.v:«y tf 
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MariazelL There are in the town upwards of fifteen 
as wdl as several convents, and a Jewish syna- 
gogue. The educational establiriunentB include a gyum- 
siiun of the hipest doss, an upper Mmmercial school, five 
normal institutions, a school of design, a school of music, 
and about sixteen schools of lower grade. There M also 
an observatory in the town. Buda has long been celebr^d 
for its mineral baths, which axe five in , number. The 
Bruckbadand the Kaiserbad were bothfounded by the Turks, 
and the buildings retain traces of Turkish occupation. Tim 
temperature of the water is about 118"Fahr. lie town is 
commanded by the eminences known as the Spiessberg or 
Nap Hegy, and the Blocksberg or Qellert Hegy, the latter of 
which is crowned by a citadel. The industry of Buda com- 
prises the making of cannon, type-founding, silk-weaving, 
coach-building, and the manu&ctnre of majolica, copper 
wares, and gunpowder. A somewhat' active trade u carried 
on in the red wine produced in the neighbouring vineyards, 
and Old Buda is the seat of a good deal of river traffic. 
The Danube Steam-Navigation Company have a consider- 
able establishment there, in which a number of their 
vessels are built. In 1869 the population of the commune | 
was 53,988. Old Buda was known to the Bomans for its 
mineral springs ; bnt the modem town dates only from : 
tiie Middle Ages. In 1247 King Bela built a castle, which 
was originally regarded as belonging to Pesth; but the 
town which gradually gathered round it soon acquired an 
independent importance. In 1626 it was captured by the 
Turks, and in ^eir hands became a place of pilgrimage, as 
well as an important military post, In 1686 it was wrested 
from them by Charles of Iiorraine. Daring the Hungarian 
wars of the present century it played a distinguished part. 
In January 1849 the fortress was smzed by &e Austrian 
general Windischgiiitz ; but in May it was taken by storm 
by the Hungarians under QSrgey. On their departure the 
Russians took possession, but shortly afterwa^ handed 
the place over to the Austrian forces. 

BUDiBUS, or Bin>£, CuznnAUME (1467-1640), de- 
scended of an ancient and illustrious family, rvas a native of 
Paris. At an early age he was sent to the schools of Paris, 
and afterwards to the university of Orleans to study law. 
He passed bis time, however, in idleness, and Wng hdr 
to a large fortune, WM lefl^ on bis return to Paris, to foUow 
his passion for gaming and pleasure. It was only when 
the fire of youth began to cool that he was smed with an 
irresistible passion for study ; and having disposed of his 
hunting equipage, he abandoned business of every descrip- 
tion, and applied himself wholly to literature. Without 
assistance he made rapid progress, particularly in the 
Latin and Greek languages. The work which gained him 
greatest reputation was his treatise Dt AuCf the first edition 
of which was publish^ at Paris in 1614, He was hdd in 
mgh esteem by Brands I., who was persuaded by him and 
% Du Bdlay to found the Royal College of Prance, for 
t^hing languages and sciences. He was sent by the 
King to Rome as ambassador to Leo X., and in 1522 was 
made master of requests. He died in Pena in 1540. Of 


his works, printed at Basel in 4 vols. folio in 1567, the 
most important is the C(mmeniarii Grmm Lingua, which 
first appeared in 1629. 

BUD ATTN, a district of Biitidi India, in thoBohilkhand 
division, imder the jurisdiction of the Lieutenant-Qovemor 
of the North-Western Provinces, lies between 27° 38* and 28° • 
29' N. lat, and 78° 21' and 79° 36' £. long., and is bounded 
on the N. by the British district of Moradabad, on the 
N.E. by the district of Bareilly, on the by that 
of ^&^ah&npur, on the S. by Barukbabad and Main- ' 
puri, and on the west by Aligarh and Bulandsbabr. The 
country is low, level, and is generally fertile, and w'atcred 
by the Ganges, the B&mgauga, the Sot or Yarwaf&ddr, and 
the Mah&wA The area is 2004*84 square miles, of which 
1 376*94 square miles are under eulti'vation, 382*54 square 
miles cultivable but not actually under cultivation, and 
the test uncaltivable wastq. The district population in 
1872 ' amounted to 934,348 souk, residing in 193,589 
houses, and inhabiting 2364 villages. Of &e total popu- 
lation, 794,632 or 86*1 per cent, were Hindus, 139,687 or 
14*9 per cent. Mahometans, 129 Christians and others 
of unspecified religion. Bice) wheat, sugar-cane, cotton, 
pulses, oil-seeds, and varieties of millet form the principal , 
agriculturol products of Budaun. The chief routes tiirough 
the district are the roads from Faruldiabad to Moradabad, 
from Agra to Bareilly, from Aligarh to Moradabad, and 
from Delhi to Bareilly. In 1870-71, the total revenue 
amounted to £130,424, of which £111,722 or 85 per cent 
was derived from the land. In 1872-73 Budaun district 
contained 303 schools, attended by 4848 pupils. The 
following towns in the district have upwards of 5000 
I inhabitants : — ^Budaun, the administrative headquarters,-- 
I area, 335 acres, population 83,322 : Isl&mnagar, popula- 
tion 5424; njh4ni,7666; Sahasw&n, 17,063; Bilsi,5282; 
AJdpur, 5347. ’ Budaun district was ceded to tiie Bri&H 
Government in 1801 by the Nawab of Oudb. During 
the mutiny of 1857, the people of Budaun sided with the 
rebels, and the European officer in charge of the district 
only saved his life by flight 

BUDDAEUS, John Fjunck (1667-1729), a edebrated 
Lutheran divine, and one of the most learned men Ger- ^ 
many has produced, was born at Anklam, a town of Pom^ 
ranio, where bis father was minister. He studied with 
great distinction at Greifswald and at Wittenberg, and 
having attained to eminence in languages, theology, and 
history, was appointed Greek and Latin professor at Cobu^, 
afterwards professor of ethical science and politics in the 
uniyereity of Halle, and at length, in 1706, professor of 
divinity at Jena, where, after having acquired a very gre®® 
reputation, be died in 1729. 


rOu, 4 voIb. 4to ; JBlementa Philosephios J^eHeoe, IntltyaneHmiSi « 
TuonticcB, 3 vols. 8to, wM(^ has passed throiwh a great nianMt 
litions; Seleela JiarUKalurct UQtnHMm, Halw, 1704, 8vo j tlwt 
iiua Saera, Jena, 1727, S vols. 4to; and Ist^oge 
yiea ad Theologiam Universam, tingulasque/sva 
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a religion which formerlj 
through a large part of Inffia, and is non 
Siam, and Bunns 
and of Nejal, Tibet China, and 
BoddUrt.).! B <mt of th, 
pnuosophical and etinetj teachin gs of Siddhartba Gautama 

P«»^WT about 450,000,000 
UK jauner, CAtps/ram a Qtxman, WmJeOu^ 1. ^ 214. 


the eldest sou of Suddhsdana, who was raja in Kapilava^^ 
and chief of the tribe of the Sakya^ an Aiyan chm 
daring the 5th century B.a on the banks of the Eohau^ 
about 100 miles N. of the dly of BeuBres, and about ay 
miles S, of the foot of the Himalaya Mountmns. 

We are accustomed to find the legendary end the 
loM gathering, like a halo, aronnd the early _ 

religious lead^, until the sober truth runs the risk at 
altogether neglected for the glittering aud edifying 
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%ood. IBnSdlia lias not escaped the fate which has befallen 
the fonnders of other religions ; and as late as the year 1854 
the late Professor 'Wilson of Oxford read a paper before the 
Bc^'al Asiatic Society of London in which he maintained 
that the supposed life of Snddha was a myth, and "Bnddha 
himsdf merely an imaginaiy being.” Bo one, however, 
would now support this view; and it is admitted that, under 
the mass of miracnlons tales which have been handed down 
regarding him, there is a basis of truth already sufficiently 
•dear to render possible an intelligible history, which wili 
become clearer and dearer as older and better authorities 
are made accessible. 

Tlie diief sources of our at present available information 
regarding the life of Buddha are — 1, The JHanual of 
B^dhixm, published in 1860 b}*the Itev. B. Spence Hardy, 
compiled from various Sinhalae sources; 2, The transla- 
tion into Eng^h (published by Bishop Bigandet in Bangoon 
in 1858 under the title Burmae Buddha) of 

the trandation into Burmese of n Pali worh called by 
Bigandet Mallalingara-Wouttoo, of unknown author and 
date ; 3, The original Pali text of the JStaka commentary, 
written in Ceylon in the 5th century a.!)., edited in 1875 
by hir Paitsboll of Copenhagen (this isonrbestarrthorify); 
4, Mr Beal’s recently published translation into EtigKah 
•(under the title The Sotnaniic Legend of Saiga Buddha) 
of a translation into Chinese^ made in the 6th century a.i>., 
of a Sanshrit work, called Ahhinuhirainana SiUra; 5, A 
■Sanehit work called the Lalita Yutara, rmdoubtedly very 
■old, but of unknown author or date, the text of which has 
appeared in the Bibliotheca Indiea in Calcutta, and a 
translation through the Tibetan into French by hf. Foucaux 
in I^ris (1848). The first three books represent the 
views of the southern Buddhists, whose sacred books are 
in PSli, and lost the two those of the northern Bud- 
dhists, whose sacred books are in Sanskrit The former 
•are much the more reliable and complete, the latter being 
inflated to a great length by absurd and miraculous legends, 
the kernel of fact at the centre of which agrees in the main 
with the account found in the former. These have their 
•miraculous incidents too, the relation of the Sanskrit sources 
to the Pali resembling in many respects that of the 
4ipocryphal gospels to the Bew Testament 

As there has been little or no intercommunication be- 
tween the two churches since the 3d centui^' B.a, great 
reliance may reasonably be placed on those statements In 
which they agree; not indeed os a proof of the actual 
facts of the Buddha’s biography, but as giving os the 
belief of the early Buddhists concerning it It is to be 
regretted that the books we have to compare are, as yet, of 
so comparatively modem a date ; but, after the respective 
canons had once been fixed, it is not likely that translators 
woidd deviate ver}’ materially from the text of the bio- 
graphies, so sacred to them, with which they had to deal 
The southern canon — ^nsually called the Tripitoka or three 
collections — was finally determined about 250 B.a, at the 
Council of Patalipatra on the Ganges, held under the 
auspices of the Emperor Araka the Great ; and the northern 
about the commencement of onr era at the Council of 
. Jalandhara, in Kashmir, held under Kanisbka, a powerful 
Indo^^cythian monarch. To the former belongs the Bud- 
dhavansa, or History of the Bnddhas, on whiui, together 
wnth its commentary, our three southern accounts are 
chiefly based ; to the latter belongs the Lalita Vistara, the 
last of the authorities niviitioned above. 

At (he end of this article will be found a description of 
these xiarts of the canon os yet published; for wlut is 
known of the contents of the unpublished parts the 
student is referred, for the northern, to B. H. Hodgson's 
Effriys, pp. 17 ft sfq. and 36 ti ; to Csoma Korosi in 
the Asiaiie Jitt.-areha, vul. xx. ; Bumouf, Intr., 34-68; 


and Eoppen, ii. 279 ; for the sonthem to Hardys Bastem 
Monathism (1850), p. 166 ct seg., and to 3f. Barth^cmy 
St-Hilaire’s papers in the Journal da Savants for Felx 
and Match 1866. 

Paet L — ^The Lite of Gautama Bcddea. 

At the end of the 6th century B.a the Aryan tribes 
from the Panjab had long been settled on the* banks of 
the Ganges; the pride of race had put an imxrassable 
barrier between them and the conquer^ a^rigincs ; the 
pride of birth had bnilt up another between the clucfs or 
nobles and the mass of the .Siyan people; and tlic super- 
stitious fears of all yielded to the priesthood an unques- 
tioned and profitable supremacy ; while the exigencic-s of 
occupation and the tics of family had further separated 
eadi class into smaller communities, until the whole nation 
had became gradnally honnd by an iron intern of caste. 
The old child-like joy ia life so manifest ia the Vedas had 
died away ; the worship of nature had dev Jojicd or degene- 
rated into the worship of new and less pure divinitic-s; 
and the Yedic songs themselves, whose freedom was little 
compatible witii the spirit of the age, had faded into an 
obscurity which did not lessen their value to the priests. 
The country was politically split up into little princiiialities, 
each governed by some petty despot, who.‘>c interests were 
sot often the same as &osc of the communit}*. A con- 
venient belief in the doctrine of the transmigration of 
seals satisfied the unfortunate that their woes were the 
natural result of their own deeds in a former birth, and 
though unavoidable now, might be c.scapcd in a future state 
of existence by present liberality to the priests. While 
hoping for a better fate in their next birth, the oi«pres.sed 
people turned for succour and advice in (his to the aid of 
astrology and witchcraft — a belief in whicli seems to underlie 
all religions, and is only just dying out among ourselves. 
Tlie philosophy of the day no longer hojicd for an imnior- 
talify of the soul, but looked for a release from the misciy 
whid it found inseparable from life, in a complete extinction 
of individual cxiricnce. Tlie in.<'piriting wars against the 
racmics of the pcoiilc, the infidel deniers of the 

Aiyan gods, bad given place to a succession of internecine 
feuds between the chiefs of neighbouring clan.<i; and in 
literature an age of poets hod long since made way for an 
age of commentators and grammarians, who thought thnt 
the old poems must have been the work of gods. But the 
darkest period was succeeded by the dawn of n reforu.!- 
tion ; travelling logicians were willing to maint.iiii theses 
against all the world ; whilst here and there a'-cctics strove 
to raise themselves above the god.«, and licnnit-s i.ntu<..*>tly 
sought for some satisfactoi}’ solution of the myrterica of 
life. These were the tcaclicrs whom the jKxiple chiefly 
delighted to hononr ; and though the ranks of the p.rittt- 
hood were for ever firmly c]('>'ed against intruders, a man 
of lowar caste, a Kshatriya or I’ah-y.n, whose mind revolted 
against the orthodox erved, and who^c heart was rtimd by 
mingled zeal and ambition, might find through these irregu- 
lar orders an entrance to the career of a religious ti-jcher 
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to liave eotered his chaiiot in order to return home. Jiut 
fhnn a messenger arrived with the news that his wife 
Yasodhata had given birth to a son, - his only child. 


Sakyas, and who from. their well-watered 
“ Wimslavas looming up against the dear blue 

d Ito S* «»pltos d I 4^, “is a W .ad dioag da 

the Hiver j^hinL the modern Kohana; and though | ims, aaiu -i ^ 

5^ nf IlTn^r ^ in times of drought the cause of 
the use of the nver m ^ „ 


3 .« dJagto d 

the raja of Koli, which was only 11 
vastn,^were the principd wives of Suddhsdana. Bot 
mre chadless, and great was the rejoicing when, in about 
the forty-fifth year of her age, the eldersister, 
promised her husband a son. 

TOth the intention of being confined at her parentfs home, 
but the party halting on the way under the 
some lofty satin trees, in a pleasant gar^n called Lumbini 
on the river side, her son, the future Buddha, was Aere 
unexpectedly bora The marveUous stones which gathered 
round the belief in his voluntary inwrnation and immacu- 
late conception, the miracles at his birth, the prophecies of 
the aged saint at his formal presentation to lus father, and 
how nature altered her course to keep a shadow owr his 
cradle, whilst the sages from afar came and worslupped 
him, will be referred to hereafter under the head of later 
Buddhism. 

He was in after years more gener^y known by his 
family name of Gteutama, but his individual name was 
TSTien he was nineteen years old he was 
married to his cousin YasodharS, daughter of the Holiyan 
iSja, and gave himsrif up to a life of Onental luxury and 
delight. Soon after this, according to the southern acMunt, 
his relations formally complained to the raja that his son 
lived entirely for pleasure without learning anything, and 
asked what they should do under such a leader if war 
arosa Gkutama, hearing of this, is said to have appointed 
a day for a trial of his prowess, and by defeating all hm 
competitors in manly exercises, and surpassing even his 
teachers in knowledge, to have won back the good opinion 
of the disaffected SSkyas. This is the solitary record of 
his youth ; we hear nothing more till, in his twenty-ninth 
year, it is related that, driving to his pleasure-grounds one 
day, he was struck by the sight of a man utterly broken 
down by age, on another occasion by the sight of a man 
suffering from a loathsome disease, and some months after 
by the horrible si^t of a decomposing corpse. Each time 
charioteer, whose name was Chaima, told him that 
such was the fate of all living beings. Soon after he saw 
an ascetic walking in a calm and dignified manner, and 
asking who that was, was told by lus charioteer the 
character and aims of ascetics. The different accounts 
of this vary so much as to cast great doubts on their 
accuracy.! It is, however, dear from what follows, that 
about this time the mind of tiie young Bajput must, from 
some cause or other, have been deeply stirred. Many an 
earnest heart full of disappointmeut or enthusiasm has gone 
through a similar struggle, has learnt to look upon all 
earthly gains and hopes as worse than vanity, has envied 
the calm life of the cloister, troubled by none of these 
things, and has bnged for an opportunity of entire self- 
surrender to abstinence and meditatioa 
Subjectively, though not objectively, these visions may 
l» supposed to have appeared to Gktutama. ' After seeing 
the lut of them, he is said to have spent the afternoon in 
his pleasure-grounds by the river side; and having bathed. 


r shall have to break." But the people of Kapilavastu 
were greatly ddighted at the birth of the young heir, the 
raja’s only grandson. Gautama’s return became an ora- 
tion: musicians preceded and followed his chariot^ while 
shouts of joy and triumph fell tin his ear. ^ong these 
sounds one especially attracted his attention. It was 
the voice of a young girl, his cousin, who sang a stanza, 
saying “Happy the father, happy the mother, happy 
the of such a son and husband." In the word 
happy” lay a double meaning j it meant also freed from 
the fthftina of existence, delivered, sav^^ Gratrful to 
who, at such a time, reminded him^of 


one vitivf an ~ , — - — 

hopes, Gautama, to whom'such things had no longer any 
value, took off his collar of pearls and sent it to her. She 
imagined this was the beginning of a courtship, and be^n 
to build day-dreams about beconung his principal mfe, 
but he took no further notice of her and passed on. That 
evening the dancing-girls came to go through the IfatM 
dances, then as now so common on festive occasions m 
many parts of India; but he paid them no attention, and 
gradually fell into an unea^ slumber. At midnight he 
awoke; the dancing-girls were lying in the ante-room; 
an overpowering loathing filled his soul. He arow instenuy 

with a mind fully made up,— “ roused into actmty, says 

the Rinhftlftgp. chronicle, “ like a man who is told that ms 
house is on fira"® He called out to know ^o was on 
guard; and finding it ivns his charioteer Channa, he 
told him to saddle Iris horse. While Channa was ^ne 
SiddhSrtha gently opened the door of the room where 
Yasodhata was sleeping, surrounded by 
one hand on the head of their child. He had hoped to 
take the babe in his arms for the last time before he wen^ 
but now he stood for a few moments irresolute on tno 
threshold looking at them. At last the fear of a^^e^g 
Yasodhara prevailed; he tore himself away, promising him- 
self to return to them as soon as his mind had become » 

as soon as he had become a Buddha, — ».«. 
and then he could return to them not only m human 
father, but as teacher and saviour. It is said to have < 

broad moonlight on the full moon of the month o _ y» 
when the young chief, with Channa as ^ 
leaving his father’s home, his w^th and power, his 
child behind him — ^went out into the wilderness to 
a penniless and despised student, and a homeless wan • 
This is the circumstance which has given its “®®® * 

Sanskrit work, the fourth of those mentioned * 
which Mr Beal has given us a vemon through the unm^. 
the Mak^kinUMa’amatia SSira, or SiUra of 1 f 
Senuneiation. « 

Next is related an event in which we may ®S®, . 
subjective experience given under the form of an j 
reality. Mara, the great tempt^, ai^eare i® ^ ^ 

urges Gautama to stop, promising him, in M^en j 
universal kingdom over the four great ®p®tinm ^ 

hope that he will still overcome his enemy, must 

or later some lustful or malicious or angty too g „ 

arise in his mind ; in that moment I shall be hw m ^ ^ 
and from that hour, adds ^e Burmese chrom e» , — 

* The word used was niSbuta, the past partiaplo 

itch is doired the word ninonv in Pto. 


* They all apee in making the four visions phantoms, saying that 
« att aagel who appeared under these forms, and wns visible only 
to Badlha .mil his charioteer, who was qpsddly inspired to say what 
he did. Some make all four visions appear on the same day. others «" 


from the root of which 

JiStalba,'p. 60. j . .. m and./ew*^ 

» Hardy, AT. A, p. 167 ;'bnt compare Blgan^^ P- an a- 

p. 61, lines 28, 29. Beal, p. 181, grws a sanflar ezpre*— 
snbseqnent oeeaaion, p. 165. 
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sbadoir alnajrs foUons the body, so he too from that daj 
alTrajfi followed the Blessed On^ striving to throw eveij 
obstacle in his way towards the Baddhahood.”* Gautama 
rides a long distance that n%h^ only stopping at the banks 
of the Anoma b^nd the Et^yan tenitoiy. Therej on 
the sandy bank of the riveri at a spot where later piely 
erected a dagaba (a solid dome-shaped rdic shrine), he 
cnts off with bis sword his long flowing lo<^, and taldng 
off his ornaments, sends them and tbe horse back in 
diarge of the imwilling Channa to Eapilavastn. The 
next seven days were spent alone in a grove of mango 
trees near b^t whence &e ascetic walks on to Bajagiiha, 
the capital of Magadha, and residence of Bimbisara, one 
of the then most powerful rulers in the valley of the 
Ganges. He was favourably received by the raja, a friend | 
of his father's ; but though asked to do so, he would | 
not as yet assume the responsibilities of a teacher. He I 
attached himself first to a Brahman sophist named Aflira, j 
and afterwards to another named Udraka, from whom he j 
learnt all that Hindu philosophy had then to teach." Still 
unsatisfied, he next retired to the jungle of Umvela, on j 
the most northerly spur of the Tindhya range of muun- 
tains, and there for six years, attended by five faithful 
disciples, he gave himself up to the severest penance and 
self-tortur^ tfil his fame as an ascetic spread in all the 
country round about "like the sound,” says the Burmese 
chronicle "of a great bell hung in the canopy of the skies.”’ 
At last one day, when he was walking in a much enfeebled 
state, he felt on a sudden an extreme weakness, like that , 
caus^ by dire starvation, and unable to stand any longer 
he fell to the ground. Some thought he was dead, but he 
recovered, and from that time took regular food and gave 
up his severe penance, so much so that his five disciides soon 
ceased to respect him, and leaving him went to Benares. 

^cre now ensued a second struggle in Gautama’s mind, 
described in both southern and northern accounts with all 
the wealth of poetry and imagination of which the Indian 
mind is master, ^e crisis culminated on a day, each 
event of which is surrounded in the Buddhist accounts 
with the wildest legends, on which the very thoughts pass- 
ing through the mind of Buddha appear in gorgeous 
descriptions as angels of darkness or of light. To us, now 
taught by the experiences of centuries how weak such 
exaggerations are compared with the effect of a plain 
unvarnished tale, these legends may appear childi^ or 
absurd, but they have a depth of meaning to those who 

* The word Bnddha is alwvyg used in the FSU texts ss a title, sot os 
a name. The hldotical Bnddha, the Gantama of this article, tanght 
that he was one of a long scries of Buddhas, who appear at intcrrals 
in the world, and all teach the same doctrine. Alter the deaOi of 
r.'ieh Buddha his nligion flourishes for a time and then decays, and is 
at last completely forgotten; until a sew Bnddha appears, whoagrin 
pnachis the lost tiuth (or Bhannma). The next Bnddim will he 
Maitnya Buddha, the Buddha of kindness. A short account of es^ 
of the twestr-fonr legeadaiy Buddhas who immtdiatcly preceded 
Gantama will he found is the JClabi, pp. 2-4i, See also M^nnsa, 
ji. 1 ; Hardy, Jf. H., p. '19, et f'q. 

* question of the relation between Buddhism and Hindu philo- 
sophy i< one of cxtRme inierrst, but also of extreme difienlty. 
Except in its clemeatair principles Bnddhlst phnosophy U at present 
very little cr.derst''{>‘l ; and cur knowledge of the Uirdu systems is 
derived from test hocks all of which arc prohahlr prst-Bcddl.istic, 
and are ascnheil to anthois of whom ahsolniely notUng is known, 
it seems clear that before the time of Buddha there wes such phOo- 
sophicat activity in Northern India, and that his system and that of 
the six criliodos Hindu sects grew up side by side. Many of the 
technical term* are cosimcn to Bcdtlhism and to cr.e cr cere rf tl e 
other sy«teia», of which the SSnkhya and the Yega, ai-rihol toEa; :!a 
and Pataigtli ie<pect:vely, come the ceartrt to Bsddhi<m in their 
peaenl views, A p^ieilar arconnt of the six systei. s wijl I- feusd is 
i’lofeefor Monier Wj'Iisn'.«'s /r-ew-s IVitJtn. pp. 4S-1f4. and lie 
*:udrat who wi«hes for further infermatien t* rtfenel to the asthcR- 
ties there quotoh B-vl ha* srme intere«i:rc ec trees rf Beddia's 
di'cus'ion* with Hivde a'cetics, pp. 1SC-1C>I and ICP-l?/. 

* Brgandet, p. ‘19 ; and compare JSlzia, p. C7, Lne £7. 


Strive to read between the hues of sudi tude and inarticn. 
late attemi>ts to describe the indescribable. That whid 
(the previous and subsequent career of the teacher being 
Donie in mind) seems to be possible and even probable, 
appears to be somewbat as follows. 

Disenchanted and dissatisfied, Gautama bad given up all 
that most men valuer to seek peace in secluded study and 
self-deniaL Failing to attain his object by learning the 
wisdom of otbem, and living the simple life of a student, 
he had devoted himself to that intense meditation and 
penance which all philosophers then sdd would raise men 
above the gods. Still unsatisfied, longing always for a 
certainty that seemed ever just beyond ^ grasp, he had 
added vigil to vigil, and penance to penance, mitil at last, 
when to the wondering view of others he had become more 
than a sain^ his bowy strength and Hs iudoniitahlo 
resolution and faith had together suddcn] 3 ' and completely 
broken down. Then, when the sympathy of others would 
have been most welcome, he found his friends falling away 
from him, and his disciples leaving him for other teachers. 
Soon after, if not on the very day when his foUowczs had 
left him, he wandered out towards the banks of the 
Nairanjan, receiving his morning meal from the hands of 
Sujata, the daughter of a neighbouring villager, and set 
hi^df down to eat it under Uic shade of a large tree (a 
Fiau rel^iota), to be known from that time as the sacn^ 
Bo tree or tree of wibdonL There he remained tlirougb the 
long hours of that day debating with himself what next to 
do. All his old temptations came lock upon him with 
renewed force: For years he had looked at all earthly 

S od through the mc&um of a philosophy which taught 
in that it, without exception, contained within itself the 
seeds of bitterness, and was altogether worthless and 
impermanent; but now to his wavering faith the sweet 
dcugbts of home and love^ the charms of wealth and i>owcr, 
began to show themselves in u different light, and glow 
again with attractive colours. He doubled, and ngonired 
in his doubt; but as the suu set, the religions side of bu 
nature had won the tictoiv', and seems to have come out 
even purified from the struggle. He had become clear in bis 
mind, the Buddha, the Enlightened One, and had determined 
in the main to a^cre to lus belief ; hut from that night 
he not only did not claim any merit on account of his sclf- 
mortification, but took cvciv' opjxntuuity of declaring that 
from sndi penances no advantage at nil would l>c dcriYtd. 
All that night he is said to have remained in deep medim- 
tioD under the Bo tree , and the orthodox Buddhhts Ulieve 
that for seven times seven nights and days he continued 
fasting near the spot, when the archangel Bralimii come 
and ministered to him. As for himself, bis heart was cow 
fixed, — ^his mind was made up, — ^Lut I-c rcalirrd more thnn 
he had ever done before the power of tcn:]>totioa, a].d the 
difficulty, the almost xmpossiLfiitr, of unde n tending nnd 
holding to the truth For others subject to tie rni:i3 
temptations, but without that carr.e.-tnees u:d iniight 
which he felt himstlf to faith cnghl l>c quite 

impossible, and it would onlyle waste of timeuLd troul'e 
to try to show to them *’ the caly ; ath of i<.-.cc," To < r. .* 
in lus ;>vsiuou this thought wculd L>e so nature}, flat 
wc need not hesitate to accept the fact ef its ocv'iiT'.nec u 
related in the Iwks. I: is quite eowbtei.: wiiJ. i.i- vi.'Ic 
career tlat it was love and pity for Ltanunitj— etltroiie^ 
as it £cin'.cd to lum. helplessly dees:cd and I.'*! — whii.:. at 
last ove-renme every ether cessidcretic-n, and n.ndc Giuti— 
resolve to announce hL* doctrine to the wt rM. 

Gautama had ictenced to procL'Jn: Li- i.ev g- if** 
to his old icacLcre Alnra and Ucreia, ti-tt 

they Were O'O.d. he di.teisir.eti to adJi*'* to i:« 

former five difcii-Ics, and accvniir.rly vtrt t* iL*. 
ferest near Rnart? where they were tits Irvitr. /.s, cl: 
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^athS or hymn ot the northern Baddhists tells ns how the 
meets, full of his newly-discovered mission, an 
acquaintance on the way, who, struck with his appearance, 
asks him what religion it is that makes him so glad and 
yet so Gautama tells him that he has now become 

free from all desires, &c. But his acquaintance, apparenfly 
not caring much about these details, farther asks him 
where he is going. The reply is striking. “I am now 
going," says Buddha, "to the city of Benares to establish 
the kingdom bf righteousness, to give light to those en- 
shrouded in darkness, and open the gate of immortality 
to men." B!is acquaintance only sneers at his high-flown 
pretensions, asking what he means by all this. The Buddha 
ft fida, "I have completely conquered all evil passions, and 
am no longer tied down to material existence; and I now 
only live to be the prophet of perfect truth.” His acquaint- 
ance replies, "In that case, venerable Gkutanui, your way 
lies yonder," and turns away in the opposite diraction.^ 

Nothing daunted, the new prophet walked on to Benares, 
and in the cool of the evening went on to the Deer-forest 
where the flve ascetics were living. Seeing him coming, 
they resolved not to recognize as a superior one who h^ 
broken his vows ; to address him by his name, and not os 
"master” or "teacher;” only, he being a Cshatriya, to 
offer him a seat. He understands their clmnge of manner, 
calmly tdls them not to mock him by calling him " the 
venerable Gautama that they are still in the way of 
death, where they must reap sorrow and disappointment, 
whereas he has found the way to salvation and can lead 
them to it They object; naturally enough, from a Hindu 
point of view, that he had failed before while he was keep- 
ing his body tmder, and how can his mind have won the 
victory now, when he serves and yields to his body. 
Buddha replies by explaining to them the principles of his 
new gospel ; and it wiU be necessary here to anticipate 
somewhat, and explain very briefly what this was, as the 
narrative will otherwise be difficult to follow. 

T1» BuddJast Way of Salvation , — Everything corporeal 
is material, and thertfore impermanent, for it «n n faM*nB 
within itself the germs of dissolution. So long os t uhti js 
bound up by bodily existence with the material world he is 
liable to sorrow, decay,- and death. So long as he allows 
unholy desires to reign within him, there will beunsatisfled 
longings, useless weariness, and care. To attempt to purify 
hm^lf by oppressing his body would be only wasted effort; 
it is the moral evil of a man’s heart whmh kraps T»ini 
chained down in the degraded state of bodily life, — of union 
with the material world. It is of little avail to add virtue 
to his badness, for so long as there is evil, his goodness 
only ensure him for a time, and in another birth, a 
higher form of material life; only the complete eradication 
of all toil will set him free from the chains of eristo n c e. 
and carry him to the "other side;" where he will be no 
longer to»^ about on the waves of the ocean of trunsmi- 
.. Christian ideas must not be put into these 
“y immaterial existence 

yreat Truii^. These are— 1, That miaerr alwava 

panies existence ; 2, That all modes of ariatonre ^f 


accom- 
men or 


wheel of “to turn the 

i* the loyal chariot wheel anA «hdtra is no ordinary wheel, It 
the root m-f. fin. 

TOrti is a nniretsal monarch. Ue wIimU A chakra- 

rerliled over the known world. 

undoubtedly means that sulployed in the g^tha 
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animals, in earth and heaven) result from pastion or desire 
(tanha) ; 3, That there is no escape from existence except 
by destouction of desire ; 4, That tois may be accomplitiied 
by following the fourfold way to Nirvana. Of these fonr 
stages, called "fkc Paths,” the first is an ayrakening of the 
hearL There are few that do not acknowledge that 'no 
man can be really called happy, and that men are born to 
tronble as the sparks fly upwai^, but the mqjority glide 
through life filling up their time with business or with 
pleasoro, buoyed up with ever-changing hopes in their mad 
pnrauit of some fancied good. When the scales fall from 
their ^yes, when they begin to realize the great mysteiy ,of 
Sorrow, that pain is inseparable from existence, and that 
all earthly good leads to vexation of spirit, when they turn 
for comfort and for guidance to the Enlightened One,, then 
they may be said to be awake, and to have entered the 
first stage ot the Bnddhist way of salvation. When the 
awakened believer has gone farther, and got rid, firstly, of 
all impure desires, and then of all reveng^ul fedings, he has 
reached the second stage ; in the third he successively be- 
comes free (1) from aU evil desires, (3) from ignorance, (3) 
from doubt, (4) from heresy, and (6) from taddndljsuss 
and vexation. "As even at the risk of her own life a 
mother watdies over her child, her only child, so let him 
(the Buddhist saint) exert good-will without measura 
towards all beings.”® 

The order here observed is very remarkable. The way 
to be freed from doubt and heresy lies through freedom 
from impurity and revenge and evil lon^ngs of all kiads; 
or, in other words, if a man awakened to a deep sense of 
the mystery of sorrow wishes to understand the reel facts 
of existence, wishes to bdieve not the false- or the wrtly 
false; but the .true altogether, Buddha tells him not to set 
to work and study, not to torture himself with asceticism 
or privation, but to purify his mind from all unholy desires 
and passions ; right actions spring from a pure mind, and 
to the pure in heart aU things are open. Again, the first 
enemy which the awakened believer has to fight against is 
sensuality, and the last is nnkindliness ; it is.im'possible to 
build anything on a foundation of mire ; and the topstone 
of all that one can build, the highest point he can reach, 
the point above purify, above justice; above even frith fr 
according to Buddha, Universal charity. Till be has 
that the hriiever is still hound, he is not free, his mind is 
still dark ; tme enlightenment, true freedom are comidete 
only in Love. 

The briiever who has gone thus far hu reached the lest ■' 
stage; he has cut the meshes of ignorance, passion, and 
sin, and has thus escaped from the net of transmigration ; 
Nirvana is already within his grasp ; he has risen above 
the laws of material existence ; the secrets of the future 
and the post lie open before biin ; and when this one short 
life is over, he will be free for ever from birth 
inevitable consequences, decay, and death. No Budd^t 
now hopes to teach this stage on earth ; but he who hw 
once entered the " paths " cannot leave them ; the final 
perseverance of the saints is sure; and sooner or 
under easier conditions in some less material world, he 
will win the great prize, and, entering Nirvana, be at-rest 
for ever,® 

But to return to the narrative. For reasons too 
be specified here, it is nearly certain thafi Buddha had a 
commanding presence, and one of tiiose de ep, rich, thruimfi 

” as tnmslated by Sir CoomGra SnrSm}-. 

p. 89, vewe 7. 
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voices trliich so many of tbe snccessful leaders of men 
have possessed. We know his deep earnestness and his 
thorough conviction of the truth of ^ new gospel. When 
we farther remember the relation which the fire students 
mentioned above had long borne to him, and that they 
already believed those parts of his doctrine that are most 
lepngnant to our modem feelings, — the pessimist view of 
life and the transmigration of soi^, — it is not difficult to 
understand that his persuasions were successful, and that 
his old disciples were the first to acknowledge him in his 
new character. The later books say that thej* were all 
converted at once ; but, according to the most ancient Pali 
record,— though fteir old love and reverence had been so 
reldndled when Gautama came near that their cold resolu- 
tions quite broke down, and they vied with each other in 
such acts of personal attention as an Indian disciple loves 
to pay to his teacher, — yet it was only after the Buddha had 
for five days talked to them, sometimes separately, some- 
times together, that thqr accepted in its entirety his plan 
of salvation.^ 

Gautama then remained at the Deer-forest near Benares 
until the number of his personal followers was about three- 
score and that of the outside believers somew^t greater. 
The principal among the former was a rich young man 
named Yasa, who had first come to him at night out of fear 
of his relations, aud afterwards shaved his head, put on 
the yellow robe,- and succeeded in bringing many of his 
former friends and companions to the teacher, his mother 
and his wife being the first female disciples, and his 
fatW the first lay devotee. It should be noticed in 
passiug that the idea of a priesthood with mystical powers is 
altogether repugnant to Buddhism ; every one’s salvation 
is entirely dependent on the modification or growth of his 
own inner nature, resulting from his own exertions. The 
life of a zeduse is held to be the mast conducive to that 
state of sweet serenity at which the mote ardent disciples 
aim ; but that of a layman, of a believing householder, is 
held in high honour ; and a believer who does not as yet 
feel himself able or willing to cast off the ties of home or 
of business, may yet *' enter the paths," and br a lUe of 
rectitude and kindness ensure for himself a rebirth under 
more favourable conditions for his growth in holiness. 

After the rainy season Gautama called together those of 
his disciples who had devoted themselves to the higher 
life, and whom, for want of a better name, we may call 
monks, and said to them, " Beloved Bahans, I am free from 
the five iiassions W’hieb, like an immense net, hold men and 
nngels in their power ; yon too, owing to my teaching, 
enjoy the same glorious privilege. There is now laid on 
us a great duty, that of working cfTectually for men and 
angels, and gaining for them also the priceless blessing of 
salvation. Let us, therefore, separate, so that no two of 
us shall go the same way. Go yc now and preach the 
most excellent law, explaining every point thereof, unfold- 
ing it with diligence and care. . . . For my part I shall 
go to the village of Sena, near the deserts of Uruwela.'’^ 
Throughont his career Gautama yearly adopted the same 
plan, collecting his disciples round him in the rainy 
season, and after it was over travelling about as an 
itinerant preacher ; but in subsequent years he was always 
acti>nipanied by some of his most attached disciples. 

In the solitudes of Uniwcla. there were at this time 
three brothers, fire-worshippers and hermit philosophers, 
who had gathered round them a numlor of scholars, and 
enjoz’Cil a considerable repiitotion ns teschers. Gautama 
settled among them, and oftcra time they l-ccamc bc!:c\'cra 

> p S2. ItcFt ll-lP. 
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in his system, — the elder brother, Easyapa, taking henceforth 
a principal place among his followers. His first set sermon 
to his new disciples is related by Bishop Bigandet under tbe 
name of the Sermon on the Mount, the subject of which 
was a jnnglc-firo which broke out on the opposite hillside. 
He warned his hearers against the fires of concupiscence, 
angjer, ignorance, birth, death, decay, and anxiety; and 
tamng each of the senses in order he compared all human 
sensations to a bnrning fiame whidi seems to be somclhing 
it is not, which produces pleasure and pain, but passes 
rapidly away, and ends only in destruction.'* 

Accompanied b}’ his new disciples, Gautama walked on to 
Biijagribi^ the capital of King BimbisSra, who, not unmind- 
ful of their former intersdew, came out to welcome him. 
Seeing Easyapa, who as the chronicle puts it, was as well 
known to them as the banner of the city, the ]wo]iIe at 
first doubted who was the teacher and who the disdpic ; 
bnt Easyapa put an end to their hesitation by stating that 
he had now given up his belief in the efficacy of facnSccs 
either greater small ; that Nirvana was a state of rest only 
to be attained ly a change of heart ; and that he had 
become a disciple of the Buddha. Gautama then spoke to 
the king on the miseries of the world which arise from 
passion, and on the possibility of rclea.«c bj* following the 
way of salvation, which has been briefly sketched above. 
The raja invited him and his disciples to cal their simple 
mid-day meal at his house on the following morning ; and 
then presented Gautama with a garden called Vcluvana or 
Bamboo-grove, afterwards celebrated as the ]>lacc where 
the Bnddha spent many rainy seasons, and preached many 
of his most complete discourses. Ibcre he taught for 
some time, attracting latgc nnmbcrs of hearers, among 
whom two, Sariputra and MoggallSna, who nftenrards 
became conspicuous leaders in the newerusadr, then joined 
the Sangho, or Society, as Buddha’s order of mendicants 
was call^. 
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world and the world that is to come. Bn^ my father, 
when a man has fbnnd a treasure it is his dniy to offer 
the most precious of the jewels to his father first Bo 
not delay ; let me share with yon the treasnre I bave 
fonnd.” SnddfaCdana, alnshed, took his son’s bowl and led 
him to his house. There the women of the palace came 
to welcome him, but not Tasodhaia, whom he &id not seen 
since he had watched her sleeping in their chamber with 
tbeir new-born babe by her side on that eventful night now 
seven long years ago. **Iwill wait and see,” she h^ said; 
"perhaps I am still of some value in his eyes ; he may 
as^ or come. I can welcome him better here.” Gautama 
noticed her absence, and remembering, doubtless, that a 
recluse could not touch or be touched by a woman, he said, 
"The princess is not yet free from desire as lam; not 
having seen me so long she is exceeding sorrowful Unless 
'her sorrow be allowed to take its coarse, her heart will 
break. She rttay embrace me; do not stop her.” He 
then went to her, and when she saw him enter,-~-not the 
husband she had mourned so long, bat a redase in yellow 
robes with shaven head and shaven face, — though she knew 
it would be so, she could not contain herself, and fell on 
the ground, and held him by the feet, and wept; then 
remembering the ^passable g^ between them, she rose 
and stood on one side. The r9ja thought it necessary to 
apologise for her, tdling Gautama how entirely she had 
continued to love him, refusing to enjoy comforts which he 
denied himself, taking but one meal a day, and sleeping 
on a hard uncanopied bed. The different accounts often 
tell 03 the thoughts of the Buddha on any particular occa- 
sion; here they are sDent, only adding that he then 
told a Jstalm story, shoiring how great had been her 
^ue m a former birth.i And then they parted; she 
became an earnest hearer of the new doctrines ; and when 
long afterwards the Buddha was induce^ much against his 
mcjrnation, to ^tablished an order of female reduses, his 
mdowed wife Ynsodhara became one of the first of the 
tJaadlust nuns. 

® festival was to take place to 
ccletote the marnage of Gautama’s half-brotherfHanda. 
Gautama went to the pavilion and said to Honda “the 

^ « tie destruction of aU evil 
desira, the life of a recluse, the knowledge of truth, and 
the attainment of Hirvana.” He then ga^ him his a^ 
Wl, and Handa Mowed him to tff Higrodha grove 

^ Society; but Handi 

tenderly attached to his half-brother, with whoni 

nS broth!S*of Play-fdlow (Gautama having 

“O'* persuasion, however, he^consented. 
drl«d“Shd^E?®Vl/' afterwards Yasodh^ 
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him asking for his inheritance. None of the people stepped 
bim^ and Gautama still said nothing. 'When they reached 
the Nigrodha grove, he called Sat^utra, and said, 
“Bdov^ disdpl^ Rahtila is asking for a worldly inheri- 
tance which would avail him nothing; X will ^ve him a 
spiritual inheritance which will not fade away; let him he 
admitted among ns.” 'When Snddhodana heard this he 
was exceedingly grieved ; he had lost lus two sons as far 
as all worldly hopes were concerned, and now his grandson 
was taken from him. Fnll of sorrow he determined to 
save other parents a similar afiOiction, and going to Gautama 
asked him to establish a regulation that no one should in 
future be admitted to the Sodety imless he had the consent 
of his parents. Gautama granted this request, and after 
some more interviews with his father retnmed to the 
Bambu grove at Bajagtiha. 

Eighteen months had now dapsed since the tnming-point 
of Gautama’s careet>— hm great Btm^le under the Bo tree. 
Thus far all the accounts agree, and follow chronological 
order: From this time they simply narrate disconnected 
stories about the Buddha, or the persons with whom he 
was bronght into contact^ — the same story being usually 
found in more than one account, but not often in the same 
order. It is not as yet possible, except veiy partially, to 
arrange chronologically the snatches of biography to he 
gleaned from these stories. They are mostly told to diow 
the occasion on which some memorable act of Gautama’s 
took plac^ or some memorable saying was uttered, and 
are as exact as to place as tiiey are indistinct as to time. 
It would be impossible within the limits of thfa article to 
^ve any large number of them, but space may be fonnd for 
one or two. 

A. merchant from SOnapaianta bavix^ joined the Sodety 
was desirous of preaching to bis rdations, and is said to 
have asked Gautama’s permission to do so. “ The people 
of Stinapaianta,” said the teader,“aie exceedingly violent 
If they revile you what will you do 1 ” “ I will make no 
reply,” said the mendicant "And if they strike you I” "I 
w3l not strike in return,” was the reply. " And if they try 
to kill yon 1 ” " Death is no evil in itself ; many even desire 

to racape from the vanities of lifi^ bnt I shall take no 
steps either to hasten or to delay the time of my depaitnre.” 
These answers were held satisfactory, and the monk 
started on his mission. 

At another time a rich farmer held a harvest home, and 
Gautama, wishing to preach to is said to have taken 
his alms-bowl and stood by the side of the field andbe^ed. 
The farmer, a wealthy Brahman, said to him, " "Why do 
you come and beg ? I plon^ andsow and earn my food } 
yon should do the sam&” “ I, too, O Brahman,” said the 
be^ar, “ plough aud sow ; and having ploughed and sown 
I eafc” " You profess only to be a farmer ; no one sees 
your ploughing, what do you mean 1 ” said the Brahman. 

“ For my cnltivation, ” said the beggar, "faith is the seed, 
self-combat is the fertilizing rain, the weeds I destroy w 
the cleaving to existence, wisdom is my plough, and its 
gniding-shaft is modesty ; perseverance draws my plough 
and I garde it with the rein of my mind ; the field I work 
in is the law, and the harvest that I reap is the never-dying 
nectar of Nirvana. Those who reap this harvest destroy 
all the weeds of sorrow. ” 

Oa another occasion he is said to have bronght back to 
her right inind a yonng mother whom sorrow had ® 
time deprived of reason. Her name was EisagotamT. Sn® 
bad been married early, as is the enstom in the East, and 
bad a child when she was still a girl. 'When the beanlifnl 
boy could ran alone he died, lire yonng girl in her love 
for it carried the dead child clasped to her bosom, and 
from house to house of her pitying friends asking tnem to 
give her medicine for it. But a Buddhist convert thinking 



B U D D 

'"she does not understand,” said to her, "My good girl, I niy> 
self have no such medicine as you ask for, but I think I 
knoTT of one who has.” " Oh, tell me who that is 1 ” said 
EisilgotamL "The Suddha can give you medicine ; go to 
him,” was the answer. She went to Gautama; and doing 
homage to him said, " Lord and master, do you know any 
medicine that wiU be good for my child 7 ” “ Yes, I know 
of some^” said the teacher. Now it was the custom for 
patients or their friends to provide the herbs wluch the 
doctors required ; so she asked what herbs he would want 
I want some mustard-seed,” he said; and when the poor 
girl eagerly promised to bring some of so common a ^g, 
he added, "yon must get it from some honse where no son, 
or husband, or parent or sla've has died.” "Yeiy good,” 
she said ; and went to ask for it, still carrying W dead 
ohild with her. The people said, "Here is mustard-seed, 
take it ; ” but when she asked, " In my friend's honse has 
any son died, or a husband, or a parent, or slave 1 ” They 
answered, "Lady! what is this that yon say7 the living 
are few, but the dead are many.” Then she went to other 
honses, but one said " I have lost a son,” another " TTe have 
lost onr parents,” another " I have lost my slave.” At last^ 
not being able to find a single honse where no one had died, 
her mind began to dear, and summoning np resolntion she 
left the dead body of her child in a forest and returning 
to the Bnddha paid him homage. He said to her, “ Have 
yon the mustard seed 7 ” " My lord,” she replied, " I have 
not ; the people tell me that the living are few, bnt the 
dead are many.” Then ho talked to her on that essential 
part of his system, the impcrmancncyof all things, till her 
donbts were deared away, she accepted her lot, became 
a disciple, and entered the "first path.” 

For forty>five }'cars after entering on his mission Gantama 
itinerated in the valley of the Ganges, not going farther than 
about 150 miles from Benares, and always spending the rainy 
months at one spot — ^usually at one of the vibaras, or homes,* 
which had bera given to the Sodety. In the twentielli 
year his cousin Suanda became a mendicant, and from that 
time seems to have attended on Gantama, being constantly 
near him, and delighting to render him all the personal 
service which love and reverence conld suggest Another 
consin, Dewadatta, the son of the riija of Koli, also joined 
the society, but became en’rions of the teacher, and stirred 
up Ajataratru (who having killed his father, Bimbisara, 
had become king of Bajagrma) to peisecntc Gautama. The 
account of the manner in which the Bnddha is said to have 
overcome the wicked devices of this apostate cousin and his 
parricide protector is quite legendary* ; but the general fact 
of itjatasatru's opposition to the new sect and of his subse- 
quent conversion may be accepted. The rival teachers, or 
sophists, as might be expected, were bitter enemies of the 
new philosophy, and the Brahmins did all they could to 
put down a faith which inculcated such dangerous doctrines 
as the equality within the Sodety of all ranks and castes, 
and the possibility of salvation 'witbont sacrifices or the 
assistance of the priests; They instigated certain men to 
murder l^foj^lISna, one of the two chief disdples, and 
made several attempts on the life of the tcadicr himself ; 
bnt many of the chiefs, and the great bulk of the common 
people, arc represented, with prolnblc truth, as being uni- 
formly in favour of his doctrine, though the numwr of 
those' who actually joined the Society was comparatively 
small 

The confused and legendary notices of the jonmeyings 
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of Gantama are sncceeded by tolerably clear accounts of 
the last few days of his b'fe. On a journey towards Kusi- 
nagara, a town about 120 miles N.N.E of Benares, and 
abont 80 miles dne £. of Kapilavnstn, the teacher, being 
then eighty years of ag^ bad rested for a short time in a 
grove at Pawii, presented to the Sodety by a goldsmitli of 
that place named Chanda. Chanda prepared for the mendi- 
cants a mid-day meal, consisting of rice and pork ; and it 
may be noticed in passing how highly iniproliable it is that 
any Buddhist would have invented the story of the Buddha's 
last illness having been bronght on by sneb a cau.-c. He 
started for Knsi-nagara in the afternoon, but had not gone 
far when be was obliged to rcs^ and soon aftentards he 
said, “ Ananda, I am thirsty ; ” and they gave him water to 
drink. Half-way between the two towns flows the Ilivcr 
KukushU. There Gautama rested again, and bathed for 
the last time. Feeling that be was dying, and careful Icat 
Chanda should be reproached by himself or others, he said 
to Ananda, " After I am gone tell Chunda that he will 
receive in a future birth very great renurd ; for, haring eaten 
of the food he gave me, I am about to pass into Xin’Sna ; 
and if he should still donbt, say that it was from my own 
month that yon heard this. There arc two gifts which 
will be blest above all otbers, namely, Sujiita's gift before 
I attained wisdom under the Bo tree, and this gift of 
Chanda's before I enter the final rest of Xirvana.” After 
halting again and again the party at length reached the 
Biver HiranjavatT, dose by Kusi-nngara, and there for the 
lost time Gautama rested ; and lying down under some Sal 
trees, with his face towards *thc south, he talked long and 
earnestly with Ananda about his burial, aud about certain 
rules which were to be observed by the Society after his 
death. Towards the end of this conversation, when it was 
ovcaiog, Ananda broke down and went aside to weep, but 
Gautama missed bim, and sending fur him comforted him 
with the promise of Xirrana, and repeated what hu h.id fo 
often_8aid before about the impermanence of all thiiipc, — 
" O Ananda I do not weep ; do not let yourself be trxwbicd. 
You know what I have said ; sooner or later wc must part 
from all we hold most dear. Tliis 1/ody of ours contains 
'within itself the power which renews its strength for a time, 
but also thc.causcs wbicli lead to its destruction. Is there 
anything put together which shall not dissolve 7 But you, 
too, shall be free from this delusion, this world of fence, 
this law of change. Beloved,” added he, speaking to the 
rest of the disciples, "Ananda for lung years has served me 
with devoted aficction. He know.s all that should l>e done ; 
after 1 am gone listen f o bis word.” And he spoke to them 
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iodifieience^ are not to be found. 0 Subbadia ! I do not 
speak to yon of ihings I have not experienced. Smcelxras 
twenty-nine yeais old rill now 1 have striven after pure and 
perfect wisdom, and following the good path, have fonnd 
Nir^na." A. rale had been made that no follower of a 
rival system shonld be admitted to the Society without fonr 
months’ probation. So deeply did the words or the imptes- 
sive manner of the dying teacher work upon Snbhadra that 
he asked to be admitted at once, and Gautama granted his 
request. Then turning to his disciples he said, “Tflien 1 
have passed away and am no longer with yon, do not 
think that the Buddha has left you, and is not stall in 
your midst Ton have my words, my explanationa of the 
deep things of trnth, the laws I have laid down for the 
Society ; let them be your gnide ; the Bnddha has not left 
yon.” Soon afterwards he again spoke to them, urging them 
to reverence one another, and rebuked one of the disciples 
who spoke indiscriminately all f^t occurred to Tiim, To- 
wards the morning he asked whether any one bad any 
doubt about the Buddha, the law, or the Soriety j if so, 
he would dear them up. No one answering, he 
“ Belov^ mendicants, if yon revere my memory, love all 
the disciples as yon love me and my doctrines.” luMda 
expressed his surprise that amongst so many none shonld 
donb^ and all be firmly attached to the law. Bat Bnddhn' 
lud stress on the find perseverance of the saints, saying 
ttot even the least among the disdples who had entered 
the first path only, still had his heart fixed on the way to 
perfechon, and constantly strove after the three hinher 
patha "No doubt,” he said, "can be found in the mind 
of a trne d^ple.” -4fter another pause he said, "Beloved. 
™t which <»nses liC^ causes also decay and death. 
Never forget thrs ; let yonr minds be filled with this trntL 
A ^ed you to make it known to yon.” These were the 
tot words Oantama moke; shorfly afterwards he became 
unconscioiis, and m that state passed away. 

Pam IL~Eabi,t BunnHisac 
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presidency of KSsyapa, and with the patronage and assist- 
ance of i^Sta^trii, the powerful rSja of M^;adha. 
number of briievers present was five hundred, bnt if any 
discussion took place no tradition of it has survived. \fe 
are only told that at ea<^ daily sitting of the comu^ which 
lasted seven months, Ananda or tJpali repeated some 
portion of the law, and the whole assemibly chanted it after 
them. A second counml is said to have been held one 
hundred years later in Yaisali, about 70 miles N. of 
Bajagtih^ and another was certainly hdid abont S50 
B.a under the Buddhist emperor Asoka, in his capita ] 
Patalipntia, the Palibothra of the Gre^ and the modem 
Patna. There is reasonable ground for hdief that the 
sacred books of the Buddhists at present fiyisting in 
Ceylon are substantially the same as canon settled at 
this last council of PataHpntra, and it is from these books 
that the modem accounts on which we are as yet obliged to 
depend purport to have been and, with some alterations 
additions, undoubtedly have been derived. The orthodox 
Buddhists hold the present canon to be identically the same 
as that settled at the first coundl of Bajagriha ; bnt the 
internal evidence of those parts of the canon which have 
as yet been published tends to show that they cannot 
possibly have been composed in their present state imme- 
diately afto Buddha’s deatL 'Hie date, derived from. 
Ceylon, which is nsually assigned to that event is 643 B.C . ; 
but those scholars who have devoted most attention to 
the point hold this calculation to contain a certain error of 
abont 60 years, and a probable error of 80 to 100 more; 
so that the date for the death of BncUUia wonld have to be- 
brought forward to 400 B.a, or a few years later. As- 
the &te of Asoka’s council has been determined with, 
certainty to have been witbin a year or two of 260 B.C., 
there remains an interval of a century and a half between 
the first conncil and the earliest records now accessible to 
us, an interval nm^dy sufficient for the growth of the 
snperaatnral element which they so largely contain. “When 
these records have been published in the origind Pafi, it- 
may be possible to decide how far some portions are dder 
than the rest^ and how far it is possible to hold that thqir 
raprodnee any earlier canon ; at present we can only claim 
in the^ following brief outline to give an account of 
Buddhi^ as it existed 150 years after the decease of its 
founder. But when it is recollected that Gautama Buddha 
vw h i ms el f learned in aUtheleanungof his time ; that he- 
did^ not leave behind him a numb^ of deeply simple 
sayings from which his followers snbseqnentiy built up a 
^stem, but h^ thoronghly elaborated a ^tem of his own 
before his mission be^n ; tbat daring his long career as- • 
toac^er he had ample time to repeat the prindples and 
details of the system to his disciples over and over again, 
and to test their knowledge of it j and finally, that his- 
prmcipal disciples were, like himself, accustomed to the 
subtlest metaphysical distinctions, and trained to that- 
wonderful command of memory whirii Indian hscetics tiien 
possessed, ~-when these facts are recalled to mind, it wdl 
OT sMu that much more rdiance be placed upon the 
doctrinal parts of the existing BnddMst canon than upon. 
Mtre^onding^y late records of other religions, or on that 
“‘^^p3dcal parts of the Buddhist canon .itself 
The AsHiDHABStA. OT JPkilosop/iy. Buddhism does not; 
attempt to solve the prolfiem of the nltimate origin of the- 
kMu^i It takes as its own ultimate fact the existence 
of the material world and of consmons beings llvinfi- 
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iriUuii it ; and it holds that CTciything is subject to the 
Jaw of cause and effect, and that eTeiything is constantly, 
though perhaps imperceptibly, dianging. Though in its 
principles it anticii)ates much that modem science has 
proved, in its detoQs it does not, as might be expected, 
rise much above the beliefs most current at the time of its 
origin; but 'it has formulated them'iuto a hypothetical 
system sufficiently consistent with itself to have satisfied 
Buddhists for more than 2000 years, however little consist* 
ent with actual tratL Scattered through space, it teaches, 
there are innumerable circular worlds in sets of three. All of 
these are exactly similar to our own, in the centre of which 
rises an enormous mountain, called Maha hleni, which is 
surrounded by seven concentric circles of rock of an 
enormous height, and the circle enclosed by the outers 
most is divided into four quarters, or great continents, 
part of one of which is Jambudvipa, the earth in which 
we live. On the heights of hJ^a Mem, and above 
it and the rock circles, rise the twenty'four heavens, 
and beneath it and the earth are the eight great hells. 
These heavens and hells are part of the material world, 
subject like the rest of it to &e law of cause and effect, 
and the beings within them are still liable to rebirth, 
•decay, and death. Between Mahil Mem and the outmost 
circle of rocks, the sun, moon, and stars revolve through 
space ; and it is when they pass behind the first circle of 
rocks that they appear to the inhabitants of Jambudvipa to 
set. This world, like ca(h of the others scattered through 
space, is periodically dcstroj’cd by water, fire, or wind, but 
the sum of the demerits of the beings (men, animals, angels, 
Ac.) who lived within it produces eoidi time a new world, 
which in its turn is fated to be destroyed. The number of 
these beings never %’aries save on those fe'w occasions when 
one of them either in earth or heaven attains Nirvana ; in 
every other cose, as soon os an individual dies, another is 
produced under more or less material conditions, according 
as the sum of the former individual’s demerits, minus the sum 
of its merits, was, at the time of its death, large or small A 
belief in such hypotheses seems iuconsistent with a funda- 
mental touot of Buddhist jihilosophy, that there arc only 
two sources of knowledge, experience, and inference ; but 
the h}’pothcscs themselves are too intimately involrod in 
the whole scheme of Buddhism to Icaro much doubt as'to 
their having formed part of the original doctrine of its 
founder. They are, however, scarcely distinctive of Bud- 
dhism, but, like the pessimist view of life, are rather 
modifications of previous beliefs which Buddhism adopted 
into ite system, and from the consequences of whiw it 
promised to relievo those who followed out its teachings.* 
lire two ideas of the utter vanity of all earthly good and 
the inevitable law of rebirth, dcca}', and death will be 
seen to lead natumlly to the belief in Nin’una. If life be an 
evil, and death itself bo no delivery from life, it is necessary 
to go further back to discover the very origin, the seed, so to 
speak, of existence ; and by destroying that to xmt an end at 
last to the long train of miserj’ in which wo .arc compelled 
to go again and again tlirough the same weary round of 
experiences, always ending in disappointment. This seed 
of existence Buddhism finds in “ Karma,” the sum of merit 
and demerit, wLicli, os each one’s demerit is the greater of 
the two, often comes practie.dly to much the same thing as 
sin or error. It form.'s the second link in the Buddhist chain 
of causation,- and arises itself from ignorance. Destroy 
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that ignorance which brings with it such a progeny, cut the 
links of this chain of existence, root out kanna with the 
mistaken cleaving to life, and there will be deliverance at 
last — deliverance from ^1 sorrow and nil trouble in the 
eternal rest of Nirvana. Anything less than this would be 
a mockery of hope ; for there is no h'fc outside the domain 
of tonsmigration, and by the inevitable law of change that 
which causes existence of any kind would itself be the cause 
also of decay, and bring with it after a time the whole chain 
of evils from which the tired heart of man seeks relief. 

To reach this end, to destroy karma, and thus to nlf.-iin 
Nirviina, there is only one way — the fourfold path nlroady 
explained above, which is also summed up in the Buddliist- 
books in the eight divisions, "right views, right thoughts, 
right speech, right actions, right living, right exertion, fight 
recollection, and right meditation.”* By tlmcc mcnn.<; ig- 
norance will be 0 %'ercome and kanna destroyed, and after the 
otganized being has been dlcsolvcd in death, there will l>e 
nothing left to,briug about the production of another life. 
For.it must be nndenstood that whUc Buddhism occasionally 
yielded so far to popular phraseology ns to make use of the 
word soul, it denies altogether that the word is anything 
more than a convenient expression, or that it has niiy 
counterpart in fact. Birth is not rebirth, but new birth ; 
transmigration of soul becomes a trau.<ifer of knriim; 
metempsychosis gives way to mctamorpho.«is. As one 
generation dies and ^ves way to another — the heir of the 
consequences of all its vices and all its virtues, the exact 
result of jire-cxisting causes — so cadi individual in tlic long 
chain of life inherits all of good or evil that all itf* 
predecessors have done or been, and takes up the straggle 
towards enlightenment prccisdy there where they have 
left it There is nothing eternal, but the law of cause and 
effect ond diangc; the kosmos itself is ptwin^away; even 
karma can bo destroyed ; nothing is, cvct;)’thing becomes. 
And so with this oignnized life of ours, it contain.c within 
itsdf no eternal germ ; it pa.>^cs a>vay like cvri^thing else, 
there only remains the accumulated re.«iilt of all its actions. 
One lamp is lighted at another; the second flame differs 
from the first, to ivhich it owes its existence A scctl grows 
into a tree and produces a seed from which ari.<a'i nnothtr 
tree different from the first, though rc.<sulting from it. And 
so the true Buddhist saint does not mar the pnrity of his 
self-denial by lusting after a positive happinc.<s which be 
himself is to cqjoy hereafter. He himself will cease to 
be, but his virtue will live and work out its full efTcct in 
the decrease of the sum of the misciy of sentient l>eincs. 

A not unnatural confusion has arisen from the fact that 
the result of each man's octions is held not to Iw dis«i}>.it^ 
as it were into many streams, but concentrated togeth* r in 
the formation of one new sentient l«iug. This link of 
connection between the two otherwise distinct individuals 
has led to expressions in Buddhist writings which when 
read by Christians seemed to infer the existence of a fool 
Fhmscs used of those Ihing faint.s nho have cntcrwl the 
fourth jiatb, and hare practically otfained Nirtiina. iiare 
also been suppo«cd by mistake to apply to Nitv.*.ti3 itself. 
And when further Nin'rma has been dc5cril>t J in glowin? 
terms os the happy scat; the excellent ettra-.] pl-rt- of 
blis!!, where there is no more death, neither die.-.y ; tie < cd 
of suffering; the home of peace; the side cf tie 
ocean of existence ; the shore of salvation ; the h-.d-^'-r « f 
refngc; the medicine for oil evil; the tr..r.‘'v:.df:.!. 
formlesn, tranquil stale, the Truth, tie Jnfinit'.^ tie 
Un-pcakaWc, the Kvcriastir.g. — it Lv l-en s*;;-; 
some Europcin scholars to m-an a Mwful stit*. ii. wl"!* 
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however, now be no longer any doubt on the point. Spence 
Hardy and Bigandet find in tiie modem Sinhalese and 
Burmese books the same opinion as Alvis and Gogerly and 
especially Childers have found in the more ancient authori- 
ties ; and though the modem books of the Horthem Bud- 
dMsls ore doubtful, Eugene Bumouf has clrarly ]jroved 
that their older texts contain only the same doctrine as 
that held in the South. Buddhism does not acknowledge 
the existence of a soul as a thing distinct from the parts 
and powers of man which are d&olved at death, and the 
Nirvana of Buddhism is simply Extinction.^ 

It will seem strange to many that a rdigion which ignores 
the existence of God, and denies the existence of the sonl, 
should be the very reli^on which has found most acceptance 
among men, and it is eaqr to maintain ^at had Buddha 
merely taught philosophy, or had he lived in later ages, 
he mi^t have had as small a following as Comte. 
Gautama's power over the people arose in a great degree 
from the glow of his practical philanthropy, which did not 
shrink in the stmggle gainst the abuses most peculiar to 
his time; his pMlosophy and his ethics attracted the 
masses, from whose Gained hands they strack off the 
manacles of caste, and in leaving the school for the world 
thqr insensibly became a rdigion. But there is no reason 
to believe that Gautama intended either at the be^ning or 
the end of his career to be the founder of a new religion. 
He seems to have hoped that the new wine would go into 
the old bottles, and that all men, not excepting even the 
Brahmin^ would gradually adopt his, the only orthodoii^ 
form of the ancient creed. However the question of the 
historical succession or connection between the different 
systems of Hindn philosophy be nltimatoly settled, whether 
any of them were post-Buddhistic or not, ^ey afford at 
least sufficient evidence that hdiefs very inconsistent with 
the practical creed of the masses met with little opposi- 
tion from the priests so long as they w%re taught only in 
schools of philosophy; and Buddhist moralify was not 
calculated to excite anger or hatred. But the very means 
which Gautama adopted to extend and give practical effect 
to his teaching, while giving it temporaiy success, led to its 
ultimate expulsion from India. It was his Society luthm* 
than his doctrine, the Sangha rather' than the Hharma, 
which both gave to his rdigion its practical vitality and 
excited the active hostility of the Brahmins. 

Sa^cba or Society, VuBuddhigl Order of Meadieants. 
—It was a logical conclusion from the views of life held 
Gautama that any rapid progress in spiritual life was only 
compatible with an ascetic life, in which all sneh contart 
with the vrorld as would tend to create eartUy desires could 

III r much as possible; and accordingly from 

tlie first he not only adopted such a mode of life for himsdf 

disciples. He contem- 
Fn laity os obtains 

®®®®tantly maintained that 
V “ ouhrard acts of self-denial or 

of family connecHons and the 

ini™ to prolong that 

hKS, *”6^ *k« diojng to 

the wtirld wm . toog^tt that to iotsake 



the Society became more and more'like one of the monkish 
orders which sprang up afterwards in the west. But not 
'even now has &e oraer become a priesthood. It possesses 
no mystic powers of regeneration or confirmation or absolu- 
tion from sin ; it wor& no miracles 1^ consecration or by 
prayer, and its doors are always open alike to those who 
wish to enter and to those who wish to leave ih In a 
eysimi which acknowledged no Creator and no God, the 
monks could never become the only effident intercessors 
between man and his hfaker; and since salvation was 
held to be and to depend upon a radical ebahge in man's 
nature, brought about by his own Edf-denial' and his 
own sdf-contrdi, the monks could never obtain power 
over the keys of heaven and heU. TThen successive kuigs 
and dbiefis were i^owed to endow the sodety, not inde^ 
with gold or silver, but with the few necessaries of the 
monkish life, indndmg lands and houses, it gradually 
ceased in great measure to be the school of virtue or the 


thronged with the worthless and the idle; bat in the lame 
of its founder it undoubtedly contained few besides those 
who longed under his guidance first to train themselves 
and then to preach to others the glad tidings of rest ; that 
hope, to us so uninviting and so cold, to ^em — to whom 
life, nnder their growing sl^and under the oppressiveweight 
of tyranny in dmreh and stat^ was a burden too heavy to 
be borne — to them so wdcome and so sweety of utter rest 
in annibilatioii. For admittance to the Sodety no other 
credentials were at first regnired than the simple wish of 
the applicant; afterwards on different occadons a fewnecesr 
sary conditions were imposed, the applicant being obliged 
to state that he was free from contagious disease, consnmp- 
lion, and fits ; that he was ntdiher a dave nor a debtor 
nor a soldier, that is, that he was m yum; and that he 
had obtained the consent of Ids parents. At firsts also, the 
candidate was admitted without any cereanony by merdy 
shaving his head, patting on the yellow robes, and leading 
an ascetic life ; afterward a simple ceremopy was adopted, 
probably identical with that now in use in C^lon, an ' 
mccellent accoont of which has been given in the Jonrnals 
of the Ceylon Asiatic Society for 1852 and of the B(^l 
Asiatic Society for 1873. At first also there is no mention 
of any distinction within the ranks of the society; but the 
preparatory rank of novice was very early introdneed, and 
later on, as tiie rdigion became mote and more corrupted, 
the order became more and more subdivided, uutil in ^bet, 
in the 14th century, we find a complete episcopal hierarchy. 

Bvies of Oit Order . — ^Tbe most nsnal names applied in 
the sacred books to tbe senior members of the order ere 
Sramana and Bhikslm, and to the novices Samanera. ^e 
from which the third is derived, means one who exerts 
hims e l f, controls himself; the second means simply a beg^n 
Self-conquest and poverty, then, were to be the distinguish- 
ing characteristics of the “ sons of §Skya/* but it was not 
left to them to decide for themsdves how far this s^* 
snppression and abstinence were to be carried. The teacher 

f eve a number of rules and directions which have been 
anded down to us more or less correctly in the Vinaye, the 
first part of the Buddhist cauon, and which are summed np 
in the " Patimokkha,” a book which, though not indnded 
in the canon, cannot be much later than the great coundl 
of Asoka, about 230,'and is regarded with much reverence 
by the monks, from its having from time immemorial been 
orfered to be read twice monthly in every mouMteiy. 
j^ese rules may be roughly divided into two divisic^* 
thrae which are obligatory, and those which, not being 
obligatory, are recommended to sudi as widi to work 
toett own ^ration to a point further than that attainable 
by tbe ordinary rules. And firsl^ as to fbod. No mw* 
can eat solid food except between sunrise and nooii, a®® 
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total abstinence from intoxicating drinks is obligatoiy. 
The usual mode of obtaining food is for tbe monk to take 
his begging-bowl, a brown earthenware vessel, in s^pe 
nearly like a sonp tureen without its cover, and holding it 
in h& hands, to beg straight from house to house. He 
is to say nothing, but simply stand outside the hut, tbe 
‘doors and windows of which in India are usually large 
and open. If anything is put into his bowl ho utters a 
pious wish on behalf of the giver and passes on ; if nothing 
is given he passes on in silence, and thus begs straight on 
without going to the houses of the rich or luxurious rather 
than to those of the poor and thrifty. As the food of all 
classes consisted almost exclusively of some form of curry, 
the mixture was not so very incongruous, and when 
enough had been given, the monk retired to his home to 
eat it, thinking the while of the impermanence and worth- 
lessness of the body which was thus nourished, and of the 
processes throng which the food would have to pass. To 
express a Bnddbist idea in the quaint words of Herbert, 
“ Jjook on meat, think it dirt, then eat a bit^ and say 
withal. Earth to earth I commit.” From the first it was 
permitted to wealthy or pious laymen to invite one or more 
monks to take their mid day meal at their houses, and this 
was frequently done, especially on full moon days ; it was 
also allowed to the laity on spedal occasions to bring food 
to the monastery. For the stricter monks farther vows 
ate mentioned of abstinence from animal food, of eating 
the whole meal without rising, of rcfnsing all invitations 
and all food brought to them, of eating everything in the 
bowl without leaving or rejecting anything, and so on ; but 
it is doubtful whether they are ever observed now, and 
they wore formerly taken only for a time. Much later a 
practice sprung up of the order possessing rice fields, letting 
them out to be cultivated on condition of receiving a share 
of Ae prodnee, and then having their meals cooked at 
home by some lay follower or even slave. 

As regards rendenee, Gautama considered a lonely life in 
tbe forest to be the most conducive to self-conquest ; but 
as ho himself, after having lived apart from the world, 
spent his life from the commencement of his prophetic 
career among men, so from the first the lonely life was 
adopted only by tbe most earnest, and that onljr for a time. 
The majority of the monks lived in companies in groves or ; 
gardens, and very soon the piety of laymen provided for i 
them suitable monasteries, several of which were built even 
in the lifetime of Buddha. During the fine weather the 
monks often travelled from place to place, os their teacher 
did, but during the rainy season they alwa;^ settled in 
one spot in or near a town ; and near the ancient cities of 
India have been lately discovered extensive ruins on the 
site of the monasteries mentioned in the Fiili books. On 
the other hand, there have been found numerous rock caves, 
many, of which, especially in Ceylon, were evidently meant 
for solitary hermits, and they often bear in.<:criptions in the 
old Pali character, brought by Asoba’s son Maliendrn to 
Ceylon in the 3d century B.a 

As regards chthinj, the monks were to be habited in 
clothes of no value, put together from cact-ofT rags ; but 
here again the practice of Bnddha him.eelf, and that followed 
by the large majority of the brethren, was tn dress in simple 
robes of dull orange colour, first torn to pieces and then 
sewed together again, so as to form two under garments, 
and one up{»cr garment to cover the whole of the body 
except the right shoulder. All three are simply length^ of 
cotton cloth ; the two under onci', the nntara-vrisafca and the 
sanchiiti, Iraing wrapt round the middle of the body, and 
round the thighs and Ices respectively; and the upper one, 
the iitt.'irSs.'in^, being first wrapt round the Ices and then 
drawn over the left shoulder. The colour was prolnbly at 
finit cha«en as the one regarded with mo<t contempt. 
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becanse of its being nearly the same as that of very old rags 
of the common white cotton doth, and bccau.Bc doths of 
that colour were of no valne at all for ordinary purposes ; 
but the orang&colonrcd robes, from their very peculiarity a.- 
a sign of the members of the Sangha, soon came to be looked 
npon as an honour, and were sought after on that account 
alone; so that the Dhammapada, a collection of ethical 
verses, one of the books in the Buddhist canon, has to give 
a warning that those who arc not free from sin (kosavajarc 
not worthy of the orange colour (kiisdva). In Buddhist 
countries men’s ordinary dress is merely a doth wrapt round 
the loins, whereas the monks are to cover the whole body, 
and are not permitted at any time to lay their robes aside. 
To do so womd be to lay aside their membership of the 
order, to put on or to put oiT the robes liciiig current ex- 
pressions for joining or leaving the Society. Of course 
BO ornaments are allowed, and even the natural oxnament 
of hair is not permitted, complete ton.surc being obligatoiy* 
on all. No monk should x>osscss more than one change of 
robes, and minute rules in detail arc laid down to giinnl 
against any brother even by indirect methods taking any 
steps to procure himself new ones ; to provide them spon- 
taneonsly is the duty and privilege of the laity. 

It is scarcely necessaiy to state that /cri/af infereot/rfr, 
ihefi, and murder entail upon the culprit irrevocable cxi>ul- 
sion from the order; while the cose with which flic Society 
could be left provided an escape for those who found flic 
vow of continence too hard to keep. On the vow of jmmiy 
n few words onght to be said. In his iiidividnnl right no 
monk is to possess more then the following eight articles ; 
1, 2, 8, the three robes mentioned above ; 4, a girdle for 
the loins ; 5, an alms-bowl ; C, a razor; 7, a nerdlc; 8, ft 
wator‘«traiaer, tbrongh which he is to strain all lie drinks — 
sot only to remove impurities, but also and chiefly to pre- 
vent the accidental destniction of any living creatures. 
This individnal vow of poverty has however Wn swallowed 
up by the permission given to the community to {tn<scs« not 
only books and other personal propeny, but even lands and 
houses. Gautama himself is said to Iiavc received such gifti 
on behalf of the Sangha, which* at the time of itc expubion 
from India must have rirallcd in wealth the ino.«t iiowrrful 
orders of the Middle Ages ; and in some Buddhist coun- 
tries at the present day the Society j>o«ccsrc.o cnonmms 
tracts of tho most valuable land. But wntcr-flrinking celi- 
bates, who take only one mcnl n d.iy, nnd dn:.<=« in n simple 
uniform, could never indulge in unbounded jicrsonnl Inxui^*. 
Many members of the order enjoy the fascinnting senre of 
wealth, so completely contra^' to nil the i>riiiciple« of their 
religion, and to the precepts laid down by their Tcaclur 
for the nttninment of sjiiritnal progress; they are often 
lazy nnd not seldom nroricions ; but in the routbrni ehnrth 
at least they arc not disgraced by gluttony or ilruiikenni-"’, 
nnd have never given way to the weak vanity of dftf«, or 
of the nomn and pride of ritual. 
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which he has not sufficient self-control to reject Tmce a 
month, when the rules of the order are read, a monk who has 
broken them is to confess his crime. K it be slight wme 
slight penance is laid upon him, to sweep the couriyard of 
the wihaia, or to sprinkle dust round the sacred Bo tree, hut 
no inquisitorial questions are put to any one. (Paiges ^y 
be brought against a monk for breach of tiie ordinances laid 
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but none can change or add to the existing law, or claim 

obediencefromanyother member of theorder, however yonng. 

The daily lift of the norice should, according to a 
mannal in Sinlmlese called Lina Chariyaioa, he about as 
follows. He shall rise before daylight and wa^ then sweep 
the v^Sta and round the Bo tree, fetch the drinking water 
for the day, filter it, and place it ready for use. Betuming 
to a solitary place he shall then meditate on the regulations. 
Then he shall ofier flowers before the sacred dagaba or Bo 
tre^ thinking of the great virtues of the Teacher, and of 
his own faults. Soon after, taking the begging-bowl, he is 
to follow his superior in his daily round for food, and on 
their return is to bring water for his feet^ and place the 
alms-bowl before him. After the meal is over, he is to 
wash the alms-bowl, then again retire, and meditate on kind- 
ness and love. About an hour afterwards he is to begin Us 
studies from the books, or copy one of them, asking Us 
superior about passages he does not understand. At sun- 
set he is again to sweep the sacred places, and lighting a 
lamp, to listen to the teaching of his superior, and repeat 
such passages from the canon as he has learnt If he finds 
he has committed any fault he is to tdl his superior; he 
is to be content with such things as he has, and, keeping 
under his senses to grow in wisdom without haughtiness 
of body, speech, or mind.^ The superiors, relieved by the 
novices from any mannal labour, were expected to devote 
themselves all the more earnestly to intellectual culture 
and meditatiorL There ate five principal kinds of medi- 
tation, wUch in Buddhism takes the place of prayer. Ihe 
first is called Maitri-bhavana, or meditation on Love, in 
which the monk thinks of all brings^ and longs for happi- 
ness for each. First, thinking how happy he bimaelf 
wonld be if free from all sorrow, anger, and evil desire, he 
is then to wish for the same happiness for others ; and 
lastly, to long fbr the welfare of his foes, remembering 
their good actions only, and that in some former birth his 
enemy may^ have been his father or his friend, he must 
endeavour in all earnestness and truth to desire for Ua 
all the good he would seek for Umself. The second is 
Karona-bhavana, or meditation on Kty, in which he 
of all beings in distress, realizes as far as he can their un- 
happy state, and thus awakens the sentiment of pity. The 
roird meditation is klndiS-hh&vuna, or meditation on 
Gladness, the converse of the last The fourth is Asuhha- 
bhavanS, or Purity, in which the monk thinks of the 
^eness of tiie body, atid of tlio hoiiotB of disease and cor- 
ruptmn, how eventhing corporeal passes away like the foam 
and how by the continued repetition of birth 

continual sorrow. 
'^®®®** cheating the unwary 
Sil to quench h£ 

of mirage of hnman life, raising hopes 

of joy that tiirns hitter in the drinking, fa a more ^ 

» TJpdrshS-hhavan Ar the m«Sa?fan 
** ®onk thinks of all things that 
hate '>aa.--power and oppression, loVe and 
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The LiAy of (he Laity. — ^Gautama's ideal was that alP 
men should sooner or later join the ‘order, and thus that 
an end shonld be pnt at once to indiridud existence and* 
to misery and sin ; but even those who did not enrol them- , 
selves in the Sangha could obey many of the precepts, and- 
by a virtnous life here raise themselves in thmr next Inrth- 
to a higher and less material state of existence. Laymen 
could thus take the "three refuges,” and keep five of the 
"ten precepts,” viz., not to take Hfe, to steal, to li^ to* 
commit admtery or fornication, or to drink strong drink.^ 
There are also ten commandments applicable to the faiiy, 
riz., to avoid tai^g life, thefi^ illidt interconise, lying, 
slander, swearing, iffie talk, covetousness, anger, and wrong 
belief, t.&, either superstition, doubt, or here^; the first 
&ree are sins of the body, the next four sics of de month, 
the last three sins of the mind. The following short ex- 
tracts from the Buddhist Scriptures will perhaps give a> 
better idea of the lay position in the Buddhist system than 
any longer description in modern terms. In answer to a- 
question as to what he considered the tuwiaam honimif 
&ntama is reported to have said — 

"2. To serve wise men, and not to serve fools, to give hononr te- 
whom honour is due,— rthis is the greatest blessing. 2. To dwell in 
a pleasant land, to have done good deeds in a fonner birth, to bm 
right derires for one's self, — ^this is the greatest blessing. 3. hfnchin- 
sight and much education, a complete training and peasant speech, 
—ibis is the greatest blessing. 4. To sacconr father and mrtha, 
to (dieiish wife and child, to follow a peaceful calling — ^tbis is the ' 
greatest Uessfag. S. To give alms^ and lire righteously, to help 
one's idlatives^ and do blamriess decdi^— this is the greatest bless- 
ing 6. To eesse and abstain from sin, to eschew strong drink not 
to be weary in wdldoing—this is tile greatest blessing. 7. Bercr. 
ence and lowliness, contentment and gratitude, the regular heating 
of the law, — this is the greatest blessrug. 8. To he Irag-snffenng 
and medc, to associate with members of the Sanghe, tebgions 
trik at due aeasons, — this is the greatest hlessng. 9. Tempennce 
and chastity, a conviction of the four great truths^ the hm>B of 
vane, — this is the greatest blessing. 10. A mind nnsnaken by 
the tiiinra of the world, witliont anguish or psssion, and secaie,— 
this is toe gieaW blessing; 11. Tb^- that act like this sie 
invincible on every side, on evciy side they walk in safety, and. 
theirs is the greatest blessing.”^ 

Sdf-cm^uest and vnivertal diarityj these are the found- 
ation thonghts, the web and the woof of Buddhfam, the 
melodies on the variations of which its enticing harmony 
fa built up. Such a religion could never remain buried in . 
the dofater, or remain the privfiege of the few. From the 
first it became an appeal to the many, and addressed itsdf 
not to the learned or the rich hut to all mankind, to men 
and women, slaves and bondmen. Brahmins and SQ^s, 
nobles and peasants alike. The abuses of caste and priest- 
craft could no longer grow and thrive among men who 
looked at every question from a rationalfatic standpdnk 
while thdr hearts were aglow with real and practical 
philanthropy. In Guatama’s view men differed one from 
another not by the accident of birth, but by their own 
attainments and character; the same path to the^ same 
salvation lay equally open to all ; and even in this life the 
poor and the despised were wdcomed to the ranks of tte 
order, where wealth was abandoned, and birth went for 
nothing in comparison with character or insight It fa true 
thak lie Christianity, it did not in so many words condemn 
any of the political institutions amid which it arose ; there 
fa nothing said, at least in the older books, against slavery 
or despotism or wealth; and even as regards castCi G®®*®® 
did not directly interfere with it outside the . 

Society. But the new wine soon burst the cild bottles. 


- Hardy, Manual Buddhism, y. 460. v- 

* The above is from the Pall tert of the Khnddaka PSth^ J 
CUia^ in fhe Jimtidl of Oe JRoyal As. Soe., ne? 
part iL Tcandations have been paUisbed by Prof. 

V Sir OooinSia Svriiiny in his Sulfa MipOla, p. 72 } and by aog«Ur 
in fhe Ceylon Prieni for June 1839. 
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Ac principles of the new creed were quite inconsistent with penetrated into Aiakan, Ksmbaja, and Pegu, and finalh- bto 
oppression and wrong of ereij kind; and the gOTemment Siam in the 7th century of our era. As alrcadr mentioned, 
of Asoka, as Buddhist emperor of India, was probably the it became, in a less pure form, the state relision of v««T'Tntr 
most enlightened, and certainly the most philanthrope about the time of Christ, and was thence arried to Xcpal 
which the natives of Lidia have had. and to Tibet and China. It would be impossible within the 

limits of this article to trace its various fortunes in these 
Paet nL— L ater Buddheji. countries, but the following remarks may not be out of pbcc. 

It would be hazardous ns yet to attempt to trace chrono- 
It is not su^rising that teaching so earnest and so high, logically the growth of the Buddhist legends, but in one or 
so deep-reaching and so radical, should have met with other of the BnddUst books are found the followinc ideas, 
eager acceptance among a people intensely religion^ to the growth of which was, under the cirennistanc«s,*aImo8t 
whom the doctrines of the priests held out so little hope inevitable Gautama himself became regarded as omni- 
in exchange for the privileges it claimed from them on sdent^ and as absolutely sinless ; he was supposed to have 
behalf of an oppressive caste. It is only to be regretted descended of his own areord from heaven into his mother’s 
that the history of Buddhism in India lies under so thi<^ womb, and to have had no earthly father ; angels were said 
a cloud that very little is known of it with certainty. Imme to have assisted at his birth, immediately after which he 
diately after the death of Gautama the first council of oOO walked three graces, and in a voice of thunder proclaimed 
was hdd at Bsjagtiha, as related above, and the young hu ovm greatness. On his formal presentation to his father, 
church, in the vigour of its purify and fresh enthusiasm, an aged saint is said to have worshipped him and pro- 
spread very rapidly among the surrounding tribes. In phesied that be would become a Buddha, wbo would show 
less than 150 years after the death of its fotmder, the the people the way of salvation. IMien the balie was five 
new religion had become the most powerful in Northern months old, he was left nnder a tree, where he meditated 
and Ceritral Li^, and was the state religion of ^lagadha, so deeply that he worked himself into a trance ; and five 
whose kings daim^ the superiority over the wholepeninsnla. wise men who were journeying northwards through the air, 
It probably continued to gain in the number of its adherents being miraculously stopped over the place where he was, 
till two or three centuries later, but soon after the com- came down and worshipped him, the hymn put into their 
mencement of our eta it began to decay ; though Fa Hiatt, mouths surprising ns in the midst of so absurd a legend by 
a Chinese pilgrim, who visited India aMut 400 a.o., found itsbeaufy; in five stanzas they announce that the l>at<e 
it stQl fioniisbing over a large area, it was certainly not shall be the teacher of a law which shall be the water to 
increasing, and scarcely maintaining its ground. Hiouen extinguish all the fires of the sorrows of life, the light to 
Thsang, another Chinese pilgrim, has left us an account of cnligMen the world, and the ch.iriut to carr^' u<t through 
his journey made about two centuries later, and be found this wilderness to the promised land ; that he shall deliver 
Buddhism in a much lower condition even than it had men from the bonds and shackles of the world, and l>c tfce 
fallen to in the time of Fa Hran. Li the 8th and 9th great physician to heal all their diseases, and do oway with 
centuries a great persecution arose, and the Buddhists were the miseries of life and death. The only other legend wo 
so utterly exterminated that there Is now not a Buddhist have of his youth is one in which he is said to have 
in aU India ; although of course the eficcts of so great a surpassed all his contemporaries in feats of bodily and 
movement could not pass away, and it left its mark for ever mental skill, and even to bare taught his teachers,— the 
on the Hinduism which supplaoted it. The full reasons later forms of this legend bearing a curious resemblance to 
for this rerolntion are not knon-n: but so much is clear, that some parts of the apocry}>hal “Gospel of the Infancy.” 
long before its expulsion Buddhism hod become very cor- In the accounts of his father’s home and of bis marriage ho 
rupt; the order bad become wealthy and idle; and the is sniTonnded with all the state and wealth of the eldest 
laity, of following the precepts of the Teacher, son and heir to a powerful tronarch, whereas it is apf-arent 

had gone back to the old devil-worship, witchcraft, and from the geographical and other details that lu< father’s 
astrology, which always underlay their nominal beliefs. | power can only at most have extended a few miles from 
From the great body of his followers the ethics and philo- : his home. It was a pious task to make his abnegation arid 
sophyofGnatamawereconcealcdbrtbemassof legend and I condescension greater by the comparison 1 Kit ween the 
superatitions which had grown up around the story of his | ^Icndour of the position he alandoned and the i>orr rty 
life ; and though the Buddhists no longer propitiated the in which be afterwards lived ; and in countrir* dismnt 
favour of the gods by sacrifices of living beings, they rested • from Kapibvastu the inconsistencies between the*** glowing 
their hopes more on their liberality to the monks than on accounts and the very names they contain nt old pxst 
■the harder duties of self-control and charity, — the latter j unnoticed by credulous bearers. With the tan-.r t*l jvct t-f 
w’oid having thus become even more limited in its meaning ; magnifriog the jwrson of Buddha, he is rrlnted in the 
than it has among ourselves. Their worship of the relics ’ legends to have performed at various times n tc ry large 
■of the Buddha came very near to rank idolatry; their J number of miracles, mostly mere nianifctations of j»owtr 
reverence for their ancestors came very near to worship, of no direct advantage to any one, and only dtAiiri.^l to 
and was a dangerous source of emolument to the monks ; impress tbo.se wbo liohcld^ or might hear of ll.f m with a 
while the old Hindu gods were regarded much more highly in his rreal smerioritv over other Ita'-hor* Of 

than rvas at all conristent with the Buddhist Abhidhat^ i 
Buddhism had, however, been introduced into Ceylon, at | 
a time when it was comparatively pure, by ^fahendra and ' 
f^angiiamitrS, the son and daughter of the emperor Asokx 
It l»camc at once the state religion, and the only religion 
of the island, on which Brahminism bad never gained much 
hold. Protected there by its isolated position, and by the 
patriotic spirit which identified it with *ie Sinhalese 
nation, whose hereditary enemies, the Tamils, were first 
Jains and afterwards Hindtt.^ it has retained almost its 
pristine purity to modern times. From Ceylon it wv 
\ntcQduced into Burma in the 5th century a.z>., whence it 1 ' 
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ftnnngTi to nuidce here tiiat it is called by them the Great 
Yehid^ ia contradistinctioQ to that of the southern dnudi, 
yhinTi fih^ Call, not irithout some contempt, the little 
Ydiide j and the Great Yehide, while holding fast to the 
real foundation of Buddhism, its ediical views of self- 
conquest and cbaxity, has in fact devdoped an entiidy 
new religion. This is based on the wotslup of Maitreya, 
the Dhyani-buddhaSiMaigiisi:^ and AvalokitSswara, personi- 
fications respectivdy of charily, meditation, serenity, and 
wisdom. The first of these appears in ancient Buddhism as 
the name'of the Buddha to come, and the last is the holy 
spirit of the northern Buddhist church. Among the 
DhySni-buddhas, who are philosophical abstractions cor- 
responding to the earthly Buddhas, Amitabha, i.e., Infinite 
Light, is the heavenly counterpart of Gautama, and soon 
to& the most important place. Avalukiteswara '‘pro- 
ceeded” from him, and manifests him to the world since 
the death of Budd^ ; and his worship in the 10th century 
of our era bore its full fruit in the invention of a being, 
Adibuddha, the origin of all things, who, using the wisdom 
'within him, produced by meditation the five Dhyfini- 
buddhas, of whom AmitSbha is the fourth, — a notion 
curiously similar to the theosophy of the Gnostics, and 
utterly opposed to the Agnostic materialism of Buddha. 

In Tibet especially, the development in doctrine was 
followed by a devdopment in ecclesiastical government 
which runs so remarkably parallel with the development of 
the Bomish hierarchy as to aw^en an interest which 
cx)uld scarcely otherwise be found in the senseless and fatal 
cxirruptions which have overwhelmed the ancuent Buddhist 
btiiefs. The Buddhism introduced into that cx>nntry in 
the 7th and 8th centuries of our era was a form of the 
Great Vehicle, already much corrupted by Siva-isuL a 
mixture of witchcraft and Hindu philosophy; but it 
work^ a great change among the 'savage races who then 
inhabited those remote valleys, fri the 13th centory the 
ccmntry was possessed by independent chiefs, who struggled 
with the abbots of the great monasteries for power over the 
people ; and the cwozier proved itself in the long run more 
powerful than the sword. Tfe then find the two leading 
priests or archbishops, the I^tehen ISma and the Dalai 
Lan^ claiming to be official incarnations of Amitabha and 
AvalokitSswara ; and the latter as such succeeded in obtain- 
^ superior politic^ and secular power, leaving to his 
brotter pope his high ecclesiastical position and the aroma 
of h^^^ P‘>^8r which has again resulted 

in a Guelph and Ghibehn-lihe tivihcy. LatnM^ with its 
shaven pnests, its bells and rosaries, its images and holy 


water, its popes and bishops its abbots and monks of many 
grades, its processions and feast-dayi^ its confestional and 
piu-gatory, and its worship of the doable Virgin, so 
stron^y resembles Eomanism, that the first r!fl.tVin] ; p 
missionaries thought it must be an imitation by the devil 
of the religion of Christ ; and that the resemblance is not 

in externals only is shown by the present state of Tibet 

the oppression erf all thought, the idleness and corruption 
of the monks, the despotism of the Government, and the 
poverty and beggary of the people. 

Of the aacued books of the Borthem Buddhists, we hare in the 
original debased Sanskrit only the “Lalita Vistam” a legendary life 
of Buddha, published in the BiblioQma Jndiea at Calcntto,thetroji8- 
lations of which are mentioned in the banning of this article. Of 
the canon of the Southern Buddhists, whiw is aDonttirice the length 
of our Bible, we have in the originol Pali only— 1. theDhammapa^ 
a coUoction of didactic poems edited by hir FanshoU of Copenhagen, 
with a Latin translation in 1855; 'L The Ehuddaka PaAa, a 
small collection of hymns published by Professor Chfidei^ with 
Englitii translation, Jouritafqf the Itoyal Asiatie Soeidy for 1869; 
and 8. The (Tpasampada-knmmaTSca, the ritual by wliich laymeu 
are admitted to the order, published by Mr Dickson in the Journal 
of the Baytd Asiatie Sodely fox 1873. The P&timokkha, amanusl 
m the rules of the order in Puli, has been published by Mr Minayeff 
with a Russian tnndation, in 1867. A fuller account ^ the 
writer of this article of all the work already accomplished in tiie 
editing of Piili texts, diotionarici^ and grammars, will be found iir 
tho B^port of the Philological Soeuty for 1875. Of Europeani 
works on Buddhism tho following are the moat important, and 
references will he found in them to tho many smaller treatises. 
on the subjeet: — ^Engine Bumouf, Jntroiudion d Vhistoire in 
Bouidhism Indian, 1844, and Le Lotus ie la Bonne Loi, 1862 ; 
The Rev, Spence Hardy’s Eastern -Monaekism, 1850, Ifanual' 
of Buddhism, 1860, and Legends and Theories of the Buddhists, 
1866, ail compiled from Sinhalese sources ; Bishop Birandet’s. 
Legend gf the Burmese Buddha, 1858, 2d edition 1866 ; St Jnlien's 
Histoire ie la vie de JERouen Thsang, 1858, and Ifimoitts sur let 
eontrles oeddetUales, 1856 : Professor Lassen’s Indis^ Alterthuvis- 
Isiinde, vol. ii. 1849, 2a edition 1875 ; 'Wossilief Ber Buddhis- 
mus, seine JDogmcnvndLiteratur, 1860, ofwhidiaFiench translation 
speared in Paris in 1865 ; EBppen’s Beligiondes Buddha, vol. i. on 
Southern Sitddhism, 1867, voL ii. on L&maism, 1869 ; The Rev. 
Samuel Beal’s Travels of Fa Hian and Sung Fun, 1869, OateiM 
of BvddJdsl Scriptures from the Chinese, 1871, and Bomantie Si^ 
tory of Sukya Buddha from the Chinese-Saivskrit, 1876 Captain. 
"RogieafaBudddiaghoduds Partddes{ttom the Burmese), withmtro- 
duction by Professor Mox Muller, 1870 ; SidihgintweiPs Buddhism 
in Tibet, 1868 ; A. Siduefner, Eine Kbetisehe Lebendtesehreihung' 
Schal^amunis, 1849; Hodgson, Essays, 1874. A very le^ 
number of other writings uu Buddhism have also been published 
cither separately or in dliferent learned journals in Riu^ and- 
India, ilose who wish to refer to those papers will find a li^ 
very complete up to date; of all 'works, large or small, onwe- 
sutgect in Otto and Ristne^s Buddha and his Dodtrines, a 
graphical essay published in 1869 by Messrs Triibner and Co. uT 
London (T.W.R-D.) 


BUDGELL, Eubtaot (1686-1736), a Htetary man of 
rome emmence in his time, the son of Dr Gflbert BudgeU 

W^lmnWT-i ^or^from which he removed to Se 
^0 J stadying law,he 

befriendpa *0 hterature. He was 

and who cousin to his mother, 

lord-HenUnJ“?®lSff 

as one of tho i.- ^ took Budgell with him 

classics and the 

took part with Steelao^^Aj Italian authors, 

He wL alsTrc^nt^uto to^t ^ the TatS. 

dtan,— his papers being marSd i*®- 

and with an uterisk m fti latter ^ 
made underflecretaiy to AmSZ' subsequently 

lords justices of liXnd duef secretaiy to the 

and was afterwards nh^p.. - of the coancQ, 

i, wnen Addison became principal sectary 


of state in En^nd, he proenred for Bndgall the place 
of accountant and comptroUergenerol of the revenue m. 
Inland. Bat the next year, the duke of' Bolton bang; 
appointed lord-lieutenant, Budgell wrote a lampoon against 
Mr Webster, his secretaiy, in which the duke himself was. 
not spared. This 1^ to his removed from his post of 
accountant-general, upon which he 'returned to En^nd, 
Md, contrary to the advice of Addison, published his ewe* 
in a pamphlet. In the year 1720 he lost ;£ 20,000 by the 
South Sea scheme, and afterwards spent ^5000 more m 
unsuccessful attempts to get into parliament. This c^* 
pleted his min. He at length employed himself iu wnung 
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numbers. By the will of Dr Matthew Tindal, who die(^ 
1733, a legaqr of 2000 guineas was left to BudgeU; 
the bequest (whidi had, it was alleged, been 
tile 'will by BudgeU bimself) was successfully disputed up 
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Tindal's nephew and nearest heir, the continnator of Bapui’s 
History of Hnyland. Hence the satirist — 

“Let Bndgell ebaxm low Grab Street on my qnill, 

And write whate^r he please— ezc^t my wm” 

It was thought that he had some hand in publishing Dr 
Tindal’s Ghristianity as Old as the Creation ; for he often 
talked of an additional volume on the subject, but never 
published it. After the cessation of the Hee, he became so 
involved in lawsuits that he was reduced to very distressing 
straits. He then studied law, and was called to the bar, 
attending the courts for some time ; but being unable to 
make any progress, and finding his prospects utterly ruined, 
he determined to put an end to his life. Accor^n^y, in 
1736, he took a boat at Somerset-stairs, after filling his 
pockets with stones, ordered the waterman to shoot &e 
bridge, and while the boat was passing under it threw him* 
self into the river. On his desk was found a slip of paper 
with the words — “'What Cato did, and Addison approved, 
cannot be wrong:" 

Besides the works mentioned above, he wrote a transla- 
tion of the Oharaeters of Theophrastus He never mar- 
ried, but left one natural daughter, who afterwards assumed 
Ids name, and became an actress at Drury Lane. 

BUDGET (lit a bag or small sack), the name applied to 
an account of the ways and means by whidi a minister of 
finance purposes to d^ray the ezpen^ture of the state In 
the United Kingdom the chancellor of the exchequer, 
usually in April, lays before the House of Commons a 
statement of the actual results of revenue and expenditure 
in the past finance year ending March 31, showing how far 
his estimates have been realized, and what surplus or deficit i 
there has been in the income os compared with the expendi- 
ture. This is accompanied by another statement in which 
the chancellor g^ves an estimate of what the produce of the 
revenue may bo in the year just entered upon, supposing 
the taxes and duties to remain as they were- te the past 
year, and also an estimate of what the expenditure will be 
in the current year. If the estimated revenue, after 
allowing for normal increase of the principal sources of 
income, bo less than the estimated expenditure, this is 
deemed a case for the imposition of some new, or the 
increase of some existing, tax or taxes. On the other 
buTnl, if the estimated revenue shows a large suixfios over 
the estimated expenditiw^ there is room for remitting or 
reducing some tax or taxes, and the extent of this relief is 
<n!netally limited to the amount of surplus realized in the 
previous year, lire chancellor of the exchequer has to 
take parliament into confidence on his estimates, both os 
regards revenue and expenditure ; and when the taxation 
and expenditure obtain the assent of parliament, the 
results ns thus adjusted become the final budget estimate 
for the year. This s}'5tem of annual review and adjustment 
of the public finances obtains not only in the British 
colonies, but is carried out, with remarkable despatch for 
so great an empire, in British Indio. The Indian budget, 
giring the results of income and expenditure in the year 
en^ng December 31, and the prospective estimates, 
laid before the Imperial Parliament in the course of the 
ensuing session. The budget, though modified by difTercnt 
forms, has also long been practised in France, the United 
States, and other constitutional countries, and of late ye.irs 
has in some cases been adopted by arbitrary powers. 
Russia began the publication of annual budgets in 1S66; 
Eg}T»t has'followod the example; and Turkey, if finnncially 
reinstated, will have to submit to a more strict account of 
her income and expenditure. Ajurt from national budgtts, 
to Iv! discriminated (1) as budgets passing under parlia- 
mentary scrutiny and dcl'atc from year to yiur, and (2) 
budgets eautted'on executive authority, there are in all the 
greater countries Iwal and municqul taxations andexpeadl- 
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tures of only le^ account than the national. The ordinary 
budget of the dty of Paris has increased from £1,600,000 
in the reign of Louis Philippe to £8,000,000 at the 
pr^nt time; while the extraordinary budget, relating 
chiefly ‘to public improvements and the city debt, is over 
£4,000,000 more. In federal govemmente, such os the 
United States, the German Empire^ or the Argentine 
Republic, the budgets of the several states of the federation 
have to be consulted, ns well as the federal budget, for a 
knowledge of the finances. The local taxation of the 
United Kingdom is equal to nearly one half the imperial 
revenue, and requires in its various provinces the rame 
process of examination. The budget is an essential jjart of 
the machinery of representative Governments ; and in the 
rapid progress of state loans, it has begun to be acknow- 
ledged by despotic Governments as a necessary basis of 
confidence between them and their creditors. 

BUDWEI8 (in Boheim’an, Ceshe Sttdtgovia) the capital 
of a circle in the Austrian kingdom of Bohemia, is situated 
on the right bank of the Moldau, at its junction with the 
Mnltsch, in 48* 59' lat. and 14“ SO* K long. It is 
well built and partially fortified, diicf among its public 
buildings are the council house — a handsome structure, 
and the cathedral, with a great detached tower, built in 
1500 ; it has also on episcopal palace, two g}’mnasium.i, 
a theological seminary, a training college, o deaf and dumb 
institution, a theatre, a hospital, and a poorhousc ; and a 
short distance to the north stands the castle of Frauenburg, 

I belonging to Prince Schrvarzcnbetg. Its manufactures are 
very various, and comprise pottcrj*, nails, wire, jKirqiictry, 
musical instruments, black-lcad pencils, sugar, beer, vinegar, 
and liqnenrs. There are silver and gold mines in the 
mountains to the eost of the town, which arc still worked 
with considerable profit. The railway from Budweis to 
Linz, laid in 1827 for horse-cars, was the first line con- 
structed in Germany. Budweis was founded by Ottocar 
IL in 1256, and was received into the number of privileged 
cities by Frederick 11. In ICII the town was captured by 
the people of Possau, but was retaken by the irnpcnnl general 
BouquoL In 1742, it was barieged by the Barariana 
Population in 1869, 17,413. 

BUEXOS AYRES, the largest and moct important 
province of the Argentine Republic, is bounded on the N. 
by the Parana, which sc{>3ratcs it from the province of 
Entrc Rios, and by the provinces of S.’inta Fd, Cnrdos'.a, 
and San Luis ; on the E. by the Atlantic ; on the S. by 
Patagonia ; and on the S. and IV. by the conritr}' of the 
Indians, which extends westwards to the Ande.s. Tlic ana 
of the province is estimated at nlmot 440,000 square niilr.s. 
Its seaboard along the Bin dc la Plata and the orran 
upwards of 900 miles in IcngtL According to the b-'t 
census of 1869 the population was 48?,70G, •<{ vhi'-h 
171,404 belong to the city of Buenos Aytta ; in tho :>t 
year p87C) it may be estimated at Cf>0,Oftri. of ^thirh 

220.000 belong to the dty, nnd 2*^0,000 to the prnvinof. 
By the lost retunis the number of irnmignitit* !> fntn 

60.000 to 90,000 fier annum, the grt.itw of 
remain in the nrovince of Bnciii's Arre*. 
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estxemily of tihe province}, possesses great natural advan 
tages, which are % no means adeqtialely apprematdL It 
might be turned to good account as a starting-point' for 
vess^ engaged in ti^e with the South American states 
that border >npon the Pacific, but the difficult and some- 
times dangerous navigation of the' adjoining seas counter- 
balances in the meantime the other advantages which it 
offers. The interior of the conntiy, except where it is 
intersected by the low mountain ranges of the Ventana and 
Tanlcsn in its sonthem portions, and the spars of the 
Andes in the west, is one vast plain, of which by far the 
lai^r part is laid out in etfancuu, or cattle farms, thongh 
the scU is in itself well adapted for producing all the 
European cerealia. Agncultaral pursuits, however, are by 
no means in favour with the natives, who cannot bring 
themselves to engage in any puranit that cannot he 
pccsecnted on hotsebat^ “ Every man, woman, and nbiM 
in the country rides,” says Parish. One might fancy one's 
self in the land of centaurs, amidst a population half-men, 
half-horses. Even beggars ride on boisebaolL" Some of 
the cattle-farms are of immense extent j one in particular 
IS mentir^d by travellers as comprising mote tban 300 
square miles of land, and yielding an enormous revenue to 
the proprietor. Some of the largest of them belong to 
British settlers, and ate worked by Britidi servants. The 
cattie were formerly hunted down and killed merely for 
the sake of their hides and tongues, while the carcases were 
to beasts and birds of prqr. Tniqy ore now 
slaaghtered in abattoirs, where every part of the animal Is 
made ava^ble. The beef is salted for c^qtortation : the 
mUow u boued down, and now forms an important i tem 
in the farmer’s revenue; and the trade in hides is steadily 
increasing. Beef and an infusion of the native tea aie the 
staple f^ of the natives. In the province of Buenos 

sheep, which give a yield of 
I ® nniw^ed wool; 8,116,000 corra; and 

unusual average of 
«00 sheep, 20 cows, and 6 horses to every inhaHtant. 

40,000,000 acres; and the 
number of shepherds may be estimated at 30,000, of whom 
at 1^ a quarter ate Irish or Scotch. The total value of 
from Bnenos Ayres in 1872 was ^,148,638,— the 
? 29700 Mfll temg ^ool 203,610,000 ft, sheep^jldns 
Oialon ^ cow-hides 3,121,758, jerk^ beef 
^1878 m '' 1.182,240 qq. The vaW of impo5te 

^ approiiinately at £12.000 000 of 

^,200,000, Spain £800,000, Brazil £700 000 TTnifa^ 

^ ^OMOO. iw, 

^100*000, other countries £1,200,000, ’ 

ant fa Ayres the mostimpon^ 

Sbitonfa fif pwviiicSbnt fte in- 

•to BrariL S co»mowyexported 

duced from the ® *** 

edmirablv • but tfco wd are found to suit Ihe ctimate' 

•'vessels by mer^Mfe “ ®*™e8 on in coasting 

to enable it cumplet^to “® 

relations of the entii/ren^l{t*”^*t-^?*^ commerdal 
The exclusive pE^SK l. 
point has often in1!>lvoa^t pursued on thfa 

^th many of the Khlm ^®®"®l®. “<>* otdy 

^nces of the Argentine BermW? ®?^ the other pro- 
Prance. Since the cxpnlsiimrf En^ndand 

^ <0 p&£SX,“^« 


and city of Bnenos Ayres on a levd with the other pro 
vinoes of the republic. 

The only towns of an^ importance, besides the cajnfal, 
are San Nicolas, which is situated on the Parana, about 
200 milea N. W. of Buenos Ayres, and contains a iiopolation 
of about 10,000 ; San Fedio, also on tiie Parana, abont 
150 miles from the capital, in the same direction, with a 
population of 1000; Ohascomus, on a Isho of the n sme 
name, a place of considemble importance; Dolores, 150 
miles south of Buenos Ayres ; Villa do Mercedes, Chivil^,- 
Los Flores, and Belgrano. 

Bnanos Ayuss, the capital of the Argentine Bepublic and 
of the province of Bnenos Ayres, is situated on the right 
bank of the esiuaty of the La Plata, in 34” 39' S. let. and 
58” IB' W. long. The river is at this pmnt so wide that it 
is quite impossible with the naked eye to disiingnisb the 
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opporite bank, and at the same time so shallow, that sW^ 
drawing 16 or 16 feet of water must anchor seven or eight 
miles from the city. , Smrdl craft generally anchor in 
are called the inner roads, n.hrppt>t. of tiie taiy. The depth of 
^ uever suffident to admit of thmr coming to shoi^ 
The town of Bnenos Ayres is sitnat^ in a vast pfaw 
eluding westwards to the Andes. The level nmfonm^ • . 
®f ft* outline fa only broken by the spires of the vanow 
churches. The stranger, on fanning , fa strude with tbs 
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regularity of tbe streets, which are quite straight, and 
intersect each other at distances of 150 yards, forming 
squares like those of a chess-hoard, with the cleanly appear- 
ance of the houses, and the general air of independence 
that distinguishes the inhabitants. The houses till lately 
had never more than two stories, and commonly only one, 
the rooms of which open into each other, and were ^iefly 
supplied with furniture of a very inferior description from 
the United States. A. cliimuey %ras a thing unknown, and 
the old Spanish biazero alone was employed in heating 
the damp and white-washed rooms. A great change has. 
however, taken place in these respects within the last few 
years. A rage for building has prevailed, and now splendid 
edifices of three and four stories may be seen in every 
street. Tbe furniture is now supplied from Europe, the 
walls are papered, grates and chimnej's hare come into 
fashion, and English coal is burned. These comforts are 
all the more valuable, as the climate of Buenos Ayres is 
one of the most humid and changeable in the world. The 
streete of the city are now tolemblypared with granite. They 
exceed eighty in number, thirty-one of them running from 
the river side due west, and fifty-one from north to south. 
The city is being provided with drainage and water supply, 
and is well lifted with gas. There are deren parishes, 
containing sixteen Boman Catholic churches. There are 
two city hospitals, supported by the municipality, and 
four for foreigners, belonging to the English, French, 
Ttdift", and Ttish communities. The theatra are five in 
number, and there is also a concert-hall. Five markets for 
the daily supply of the city with provisions are placed 
at convenient distances ; and the plazas 1 1 de Setiembre ” 
and " Constitucion,” are the great wool markets for the 
north and south districts of the camp. Floriculture is a 
favourite pursuit ; and many English and Scotch gardeners 
have nurseries in the neighbourhood of the town. 

Of the public buildings may be noticed the Government 
house, which is situated on the beach, a residence for the 
president of the Bepublic ; the cathedral, which is sur- 
mounted by a handsome dome, and has a large portico 
with twelve Corin^ian pillars ; the cabildo or town-house, 
in which justice is administered j the churches of La 
Merced, San Francisco, and San Domingo; and the 
custom-house. The Plasa de la "Victoria, round which some 
of these edifices are grouped, is the handsomest square in 
Buenos Ayres. In the centre of it is a handsome monu- 
ment, erected as a memorial of the TTar of Indqiendcnce. 
When the number of British residents in the town began 
rapidly to increase application was made to General Bosos 
for a site for a churdi. This was immediately granted, 
and the minister for the time being set an example of 
liberality and toleration to his countrymen by laying the 
foundation-stone of the edifice, which cost in all about 
£4000, half of which was defrayed by the British 
Government The Scottish residents have built a small 
Presbyterian chapel, and the Boman Catholic i>ortion of 
tlio English subjects arc allowed the use of one of the 
national churches, in which a priest performs the service. 
In 1S42 the Methodists erected a meeting-house, which is 
used by all denominations of the British Dissenters. Tlic 
Protestant Germans, who are pretty numerous, have a 
church in connection with the Established diurch of 
Prussia. To each of these places of worship 3chool.<i arc 
attached for children of loth sexei!. The facilities for 
education arc very considerable, and of these the inhabitants 
avail themselves extensively. Beside." the denominational 
schools already alluded to, there is a university, attended 
by about 500 students, and pos.<cssinga valuable library. 
’Die sons of the wealthier families of the city ore very 
frequently sent to Europe to complete their education at 
some of the great schools and colleges in France and 


E n gland. The Buenos Ayreans inherit from their auixstors 
much of that passion for music which characterizes the 
Spaniard. Poetry also is much cultivated among them. 
Besides its university, Buenos Ayres contains many literary 
and scientific institutions. Of these the most important 
arc the school of medicine, the academy of juris]'rudcnce, a 
special academy of mathematics and the jih^'sicnl .sciences, 
a normal school, and a society for the promotion of agri- 
culture. The charitable societies, though not very numer- 
ous, are rather important. Spanish is the language s]<okcn 
by the Buenos Ayreaii descendants of the old S]>3iiish 
settlers. 
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and lir the dedave battle that took place at Itozoingo favonrabto 
to the Anmntina oima This foieim ■war thus ended, tte aw 
var broke out once mot^ and was only tomponuil}' Checked ^ 
/accession of General Sosas to power in 1836. Aiming at tenitoxw 
aggrandizement, Sosas soon became inrolTed in war with the 
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men of all nanons. In the subsequent operations Sosas sustained 
severe losses, yet obstinately refused to yidd. In 1848 the EncSsh 
letnmednome, and was followed by tiie Srench in the fouoir- 
ingyear. Brazil was now left to canyon the war alone, but die 
found lea^ allies in some of the provinces of the Aigoutine 
Confederati^ which had lone tegardM with hatred and aversion 
the sapremacy arreted by Buenos Ayres. IVith the assistance 
of these and tire o^oinmg states of Umguay and Paraguay, a h^ 
army was raised, which, under the command of Gen^ Urqnizo, 
defeated Bosas at the battle of Monte Caaerosi, Pebruaxy 3, 1852. 
Bosas after his downfall fled to England. ITiqniza was apminted 
provisional director of the confederation ; bnt the Bnonos Ayreana 
protested a^tinst his policy, which thrratened to undermine the 
prerogatives they had oeen long straggling to secnrc. Civil war 
again broke out ; and in 1868 Buenos Ayres was besieged by the 
forces of the other states of the confederation. On the 20tii of 
June the siege was raised, and a tempoiarr accommodation eflccted. 

Since the establishment of the Araenwie BepnWo in ISGl the 
city and province of Buenos Ayna have bo& very contiderobly 
developed their resources. In fhe prorincs there are now 450 miles 
of railway, and 2228 milra of telegra^ lines ; in the city there are 
six Imes of tramway, which traTerss the town in every direction. 
Most of the luilw^ and three of the tramway lines belong to 
English companies. There ore thirteen different lines of steamers 
tiadmg between Europe and the Fort of Buenos Ayres. Population 
(IS/ ff) estim ated at about 220, 000. ^ 

BDITALO, the £ngli^ name of SuJtalWf a genus of 
Bnminant Mammals, bdonging to the lamJly jBovidee, and 
including the wdl-known Indian and South Afriipin species. 
The India^ Boffalo (Bnhahis Imjhltu) is characterized by 
Its arched^ forehead, large horns compressed at the base, 
sh^tly triangulM, and curved in the form of a half moon, 
arid its thick hide covered sparingly -with coarse hairs, 
winch become still more scanty in aged individuals. It is 
a n^ve of India and of the islands forming the Indo-Malay 
Ar^pdago, where it now occurs in a state of domesticatioi 
and forms a valuable beast of burden i but altbnnfrb ft has 
for been under the contrd of man, the Baiti^ta or 
toe bnfhlo shows little or no variation from the wild form. 
The Arm or Wild Bu^ is found in great herds through- 
out India and the a^acent idands, ^quenting swampy 
grounds in the neighbourhood of woods, eating the lone 
cMiSB gi^ which abounds in such localitios, and loviM 
a^ve all things to roll itself in mire, or to plunge up to 
we ears in any pool or stream it may come upon. This 
mo«8lure is equally marked in the toe variety, 
S “convenient when the animal, laden wiS 

^ instinct and lies down in any stream that 
t^n several season occurs in autumn, 

Sfe for the 

rnftn rtitt nni) fho A™, r * po^od of gestataou Issts for ten 
birth. *Tbi» A produces one or two calves at a 

ahrinlt ftom entprinir a ™ buffaloes does not 
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buffalo is put to more useful purposes, where, according to 
Teunen^ the natives mako an ingenious use of it when 
shooting waterfowl in the salt matoes. "Being an object 
to which the birds are accustomed, the Singlmlese train 
the bnffaloes to the sport> and conceded behind tire animal, 
browsing listlessly along, tiiey guide it by ropes attached 
to its horns, and thus creep undiscovered within diet of 
the flock:" These are known as "sporting buffaloes.” The 
domestic buffiilo has spread from its original home in India 
over the greater part of Southern Asia and of l^orth Africa, 
and was introduced towards the close of the 6th centuiy 
into Greece and Italy, forming an invaluable beast of 
burden in the marshy districts of those countries, where 
the great breadth of its feet, somewhat xesemb&g in tHs 
respect those of the rmndeer, giro it o decided advants^ 
over the horse and os. It grazes in herds in the Pontine 
mardies, where, according to ScaUgor, it will lie for hours 
submerged almost to the muzzla The milk of the buffalo 
m plentiful and of escelleut quality, tiic Hindoos making 
it into a kind of butter called phee/ its fledi, howuver, is 
not hdd in much estimation. 

The Gape Buffalo (Bnhalvs eaffer) is nearly equal in size 
and fully equal in strength and courage to its Indian 
cougeuer, from which it is readily distinguished "hy the 
form of its horns, these being immensely birad at the hose, 
where they approximate so dosely as almost to meet, thus 
forming, especially in old bidls, a solid rugose mass 
impenetrable to b^et^ and extending from the eye to tiie 
back of the head, then i^rcading horizontally and curving 
upwards and inwards to the tips, which arc uscudly 4 feet 
apart. The hide, whidr is tiuck and tough, is thimy dad 
with hair, old animals being entirely naked with the exet^ 
tion of a slight fringe along the back and ivitiiers. This 
buffalo roams in herds over the plains of Central and 
Southern Africa, alirays in the near vidnitr 
Formerly herds somctiincs numbered fi.T0 or six hundred, 
but such has been the havoc wron^t among them in recent 
years by hunters that randy are th^’ to be seen in com- 
panies of more than ten, while in the colonized portion of 
Soutir Africa thoy are rapidly dying ont. Nor is man 
their only enemy, for by night when he ceases to disturb 
they are liable to the attaik of the lion, and by this means 
the wounded, of whicdi there are great numbers, and the 
disraised arc cut off. The Hon. W. H. Drummond, in his 
work on The large Game of South Africa (1876), gives 
it as his opinion that in " a few years a buffdo wiU be as 
scarce os an elephant non' is.” This species has never been 
domesticated, probably owing moro to the undvilized 
Mndition of tiie native inhabitants than to any spedd 
mtfaotabilify in the bnffalo itself Xiike its Indian imy it 
is fond of tire water, which it visits at regular mtervjds 
during the twenty-four hours j it also plasters itself with 
mad which, when hardened by the sun, protects it fro® 
the bite of the great gadflies which in spite of its thick 
hide seem to cause it considerable annoyance. It is also 
reheved of a portion of the parasitic tirdcs, so coaunon oa 
the hides of thick-skinned animals, by means of tbc led- 
besked rhinoceros birds, a dozen or more of which may 
he seen partly pendied on its horns and partly moving 
about on its back, and picking up fhe tildes on which th^ 
feed. The hunter m often guided by tirese birds in his 
search for the bnffido, but oftener still th^ give, timw 
'fForamg to their host of the dangerous proximity of the 
hunter, and have thus earned the title of ** the bnffaws 
gnardian birds." The Cape Bufihlo is the mostfoimidawe 
of the large game of South Africa. Generally, how^, 
rt attacks only when wounded, although" rogues " or 
toires ’'-—terms applied to old bulls vriiich for some 
or other have been ezpdled from the herd and 7?^. 
wander about morose and savafce— often attack- withou 
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proTocatioxi. When \ronnded they immediatdy diarge in 
the direction from frluch the fire proceeded, and on his 
skill in avoiding this charge the life of the hunter depends. 
In bnfialo hunting, as in bison hunting; it is specially impor- 
tant to kill with a single bullet” The hide of the Cape 
Buffalo is made by the Eaffres into sMdds impernous to 
mus ket sh ot 

BUFFALO, an American cit}’, the capital of Erie County, 
in the State of New York, U.S., about 293 miles N.W. 
from New York, in 42® 53' N. lat and 78® 55' W. long. 
It is a port at the east end of Lake Erie, at the mouth of 
Buffalo Biver, and at the head of Niagara Hirer, which is 
here crossed by a fipe iron railroad bridge. The city runs for 
about fire miles along the shore of the lake and Niagara 
Hirer. In population Buffalo is the third dty in New York, 
and the derenth in the United States. It was founded in 
1801, became a military post in 1813, and was burned 
by the British on the lut day of the year 1813. After 
the war, the place was rebuild and in 1832 it attained the 
rank of a dty. In 1820 it contained 2095 inhabitants. 
After the opening of the Erie Canal in 1825, its growth 
was rapid, the population being 8653 in 1830, 18,213 in 
1840, 42,261 in 1850, 81,129 in 1860, 117,714 in 1870, 
and 134,238 in 1875. The dty commands a fine view of 
the lake; the cUmate is pleasant and healthful ; the streets, 
broad and generally lined with trees, are well pared, l^ted, 
and supplied with sewers. There are many fine residency 
with attractire grounds, and numerous squares and pubh'c 
places. A combination of parks or pleasure grounds has 
been out, extending to orer 500 acres. It comprises 
three actions, situated respectively in the northern, western, 
and eastern parts of the dty, connected by boulevards 
which together afford a drive of nearly 10 miles. The 
most prominent public buildings are the City and County 
Hall, a granite structure, in the form of a double Homan 
cross, with a tower 245 feet high, just erected at a cost of 
orer $2,000,000 ; the United States Custom House and 
Post Office, the State Arsenal, and the Erie County 
Penitentiary, wMch is one of the sis penal establis^cnts 
of New York, intermediate between the reformatories and 
the state prisons. A state asylum for the insane is in 
process of construction at North Buffalo, with a front of 
about 2700 feet and a capacity for 600 patients. It ^rill 
be one of the largest institutions of the kind in the United 
States, and will cost not less than $3,000,000. The dty 
contains 76 churches, the most imposing edifices being St 
Joseph’s Cathedral (Roman Catholic) and St Phul's (Epis- 
copal). The pabUo schools comprise a central grammar 
school and thirty-six district schools. Four orphan- 
om'lum schools are also maintained. One of the eight 
state normal schools is situated here. Among other educa- 
tional institutions are Canisius College, founded by the 
Jesuit fathers; St Joseph’s College, conducted by the 
Christian brothers; Martin Luther College (theological) ; 
St Mary’s Academy and Industrial School for girl^ and 
the Medical College of the University of Buffalo. The 
charitable institutions of the city are numerous. There 
ace several libraries, the most important being that of the 
Young ilen’s Association, with a wut 30,000 volumes, and 
the Grosvenor Free Libraiy, which contdns about 15,000 
volumes of valuable reference works. The former sodety 
has a commodious hall and library building adjoining. 
The Society of Natural Sciences has made an extensive 
collection of minerals and fossil casts, and the Buffalo 
Historical Society has a largo library and cabinet. There 
ore pubbVhcd in' the city eight d.iily ncwsp-ip-vs, includ- 
ing four in Genuan. one tri-weekly, fourteen wecklici*. four 
monthlies, and three quarterlies. ’Tire city is divided into ; 
thirteen wards, and is governed by a mayor and twenty- 
sis aldonnen. It has a paid fire department, with steam 


fire-engines and a fire-alarm telegraph, has an efficient 
police, and is well supplied with water from the Niagara 
River. The assessed vmue of property in 1873 was aMut 
$38,000,000. 

Iffiie position of Buffalo on the great water and railway 
channels of communication between the West and the East 
gives it a commercial importance surpassed by that of few 
other American cities. Its harbour is ca;iacious, aud is 
protected by extensive breakwaters. The city is the centre 
of an important system of railroads. Besides other lines 
which converge here, it is the eastern terminus of the Lake 
Shore and Michigan Southern Railway, of the Canada 
Sonthem, and of a branch of the Grand IVunk Bailtray of 
Canada; it is the western terminus of the Eric Canal, the 
New York Central Bailnay, and a dl\isiou of the Eric 
Railway. There has been a large decrease in the extent of 
the lake commerce since 1862, owing to the increase of 
railroad facQities. The registered marine of the port, June 
30, 1874, comprised 801 vessels of 162,789 tons, of whicli 
533 were canal boats. The annual %'8luc of the imports 
from Canada is between $2,000,000 and $3,000,000 ; the 
eityorts are less than $500,000. Since 1870 Buffalo has 
been a port of foreign entry for imports, which are con- 
veyed thither, in bond, by rail from New York, Ac. ^Thc 
number of lake vessek that arrived in 1874 was 3^0 ; 
the clearance numbered 3727 ; 7643 canal boats arrived, 
and about the same number cleared; the latter carried 
1,448,172 tons of freight, valued at $46,344,875.^ The 
immense quantities of grain moving from thc^ IVcstim 
States to the seaboard constitute the most important 
feature of the commerce of the city. The aggregate 
receipts (indudlng fiour) by lake and Grand Trunk and 
Canaii Southern Railways in 1874 were 70,030,555 
bushels. The receipts during the ten years ending with 
1874 amounted to 522,874,944 bnsbcls. For receiving, 
storing, and transferring this vast amount of jinKlucc to 
canal boats and railway cars, there arc tliirty elevators, 
capable together of storing 6,875,000 busheb, and of tmn.>- 
ferriog no less than 2,672,000 bushels a day. Many of 
these (devating warehouses are costly structures of stone, <ir 
of iron and brick. Several of them have grain " drier*. ” 
attached. Live-stock and lumber from the \\\sleta Slates 
and Canada, and coal from Pennsylvania, are also le.ading 
items in commerce. In 1874, 504,594 cattle, 783,800 
sheep, 1,431,800 bogs, nnd 21,937 horses, amounting in 
in value to nearly $60,000,000 j*3SicJ through Rnffsilo. 
For the accommodation of this traffic, extensive and v, ill- 
arranged jurds Lave been erected at the cast tnd o! Uic 
city. The receipts of lumber by lake in 1874 nnmiiiittd 
to 145,624,639 feet, besides alwut 40,000,000 sliingh', 
and 25,000,009 staves. 'JTic iaq-orts of ctcl ctnq rwd 
800,000 ton.*. The coal trade is ra].idly inm.ving. llv 
nisiDufactnring intorc5t> of BuEliIo ore ot/i 

grown with marked roj'idity in recent year The 
establishments are bla-st funisci.*-, ri»lling-rnjlb, fiui.oriu, 
breweries, tanneries, m.antjfactiTies of agrioilturf-l imi’i- 
ments, and flour-mills. Of tie la.'!-na!*:td th''ri’ 
with a yearly capacity of Sr*9,OC'0 l-amb. tit 
annual production of fiour b--:tig alout 2r<0,f'' i* I irf* -*■ 
Wooden sbi|»-bnnding wa.<5 fcnniTly cr.Triid or* l.«e, 1 '-i :t 
has Iwn snperfeded by iron shij^buildir.?. Tv 
c.-taMishmt:ils are dev,. ted to tl::-' ir.dt try : t!'"- 1-*-^ 
constructed the ficest IaJ:e rtc.-mt:', I'-'M ' »"! ; ^ 

Government with a Munil-'..'tf iron rstuu' 
nnmbc." of slu> built at BufTal..;:* 1574 vi- 
bat they wtre ir.iatly small tuis. 2-I&ay » -i---' I'**--* 
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Poland May 25, 1661, of French parents, who returned to' 
fTiflir native country shortly after their son’s birth, and settled 
at Bonen. He was educated at the Jesuits’ colle^ ther^ 
aud was received into Ae order at the age of nineteen. 
Soon after his admission's dispute with the archbishop 
regarding certain points in theology compelled him to leave 
He went to Bome^ but did not long remain 
there ; and on his return to France he retired to the college 
of the Jesuits at Paris, where he spent the rest of his life, 
studying and writing, and fulfilling with much success his 
duties as a college lecturer. He seems indeed to have been 
an admirable teacher, having, as his works show, a great 
power of lucid and predse exposition. BufiSer’s object in 
his Train its veriUs premieres, his best known philo- 
sophical work, is to discover the ultimate principles upon 
which all knowledge is based, to lay down "propositions 
so clear and obvious that they can ndther be proved nor 
refuted by other propositions of greater perspicuity.” The 
basis of w human ^owledge and the foun^tion of every 
other truth he finds in the sense we have of our own exis- 
tence and of what we fed within onrsdtes. He thus takes 
as the foundation of his philosophy substantially the same 
ground as Descartes, cogiio ergo sura; but the superstruc- 
ture is reared on very Cerent principles. Descartes tried 
to reach a knowledge of the notself ly an a priori or 
metaphysical proof of the divine existence. Buffier r^ects 
this sort of evidence as useless. I want^ he in effect says, 
to obtain a certain knowledge of what is distinct frim 
mysdf, and this I can never do by mere metaphysical 
demonstration, which only ^ves me the hypothetical cer- 
tainty of ideas^ logically connected together; in order to 
know what exists distinct from mys^ I must have re- 
course to " common sense.” Common sense he defines to 
be “ that disposition which nature has placed in all or uiost 
men, in order to enable them, when they have arrived at 
the age and use of reason, to form a common and uniform 
jnd^ent with respect to objects different from the internal 
sentiment of their own perception, wMch judgment is 
not the consequence of any anterior principle.” The 
truths which this "disposition of nature” obliges us to 
accept can neither be proved nor disproved; th^ are 
admitted in all countries and at all times ; and they are 
p^tically followed by all men, even by those who reject 
ttem speculativdy. But Buffier does not claim for the 
troths of common sense the same absolute certainty as 
chmctenzes either the knowledge we have of our own 
emstence or the logical deductions wo make from our 
thoughts; they possess merdy the highest probability, and 
the mn who rqects them is, as- he pointedly puts it, to be 
Mnmdered l”*t he is not ih so doing guilty of a con- 
tradiction. The greater part of the Train is devoted to an 
enumeration and examination of jthose truths. They are 
roch as the foUoxring « There ark other beings and other 

myself All mra have not 
combimd to deceive me.” But axioms ^ke « 2 + 2 » 4,” or 

noSw r part” are Vere logical con- 

JSS common We. Buffier’s 

ttonTw* refinements and lAaning defini- 

ance of shaUowness and want of metaphvsJwl inSsht • 
loffl^l* earh'est to recognizee psy^o- 

new plan, and a number of historical 


essays. Most of his works appeared in a collected form in 
1732, and an English translation of the ShtitS was pub- 
lished in 1780. 

BUFFOH, Qeobge Louis Leclebo^ Comte be, was 
bom on 7th September 1707, at Montbard, in Burgundy, 
and died at Paris on the 15th April 1788. His father, 
M. Lederc de Buffon, was councillor of the Burgundian 
parliament, and his mother, Anne Christine Marlin, appears 
to have possessed considerable natural gifts. ’ Buffon was 
the eldest of five children, and does not seem to have been 
in any way a precocious ^Id. On the contrary, he sems 
from his earliest years to have been characterized more 
especially by great perseverance, patience, knowledge of 
the value of time, and exceptional powers of steady appli- 
cation and protracted labour. He was originally destined 
to his father’s profession, and studied law at the college of 
Jesuits at Dyon ; but he soon exhibited a marked preelec- 
tion for the study of the physical sciences, and more 
particularly for mathematics. liVhilst at Dyon he made 
the acquaintance of Lord Kingston, a young Englishman, 
who was at the time staying there along with his tutor, a 
man of ability and escemment In &s agreeable com- 
panionship, Buffon travelled through Italy, being then 
nineteen years of age. Betnming to Fiance, he commenced 
to study at Angers, still in company witii Lord Kingston; 
but having quarrelled with a young Englishman at play, 
and snbseqnently wounded him, he was compelled to leave 
this town. He thereupon removed to Paris, and during his 
sojourn in the capital he translated Newton's Flimatu and 
Hales’s TegelahU ^tics, which he subsequently presented 
to the Academy of Sciences. From Paris he proceeded to 
England, where he remained three monl^ ; but his travels 
seem to have ended here. At twenty-five years of age he 
succeeded' to a considerable property, inherited from his 
mother, and from this time onward his life was a completely 
independent on^ and he was enabled to devote himself 
entirdy to his scientific pursuits. Ho returned now to 
France, and lived partly at Montbard and partly at Paris. 

Though loving pleasure, and not keeping himself free from 
the prevalent vices of the age in which he lived, Buffon 
spent the remainder of his life in regular scientific labour, 
emplujdng an amanuensis, and thus securing a permanent 
record of his work. At first he directed his attention more 
espedally to mathematics, physics, and agriculture, and his 
chief oi^nal papers are connected with these subjecta In 
the spring of 1736 he 'was elected a member of the 
Academy of Sciences ; and at a later period of the same 
yoir he was appointed keeper of the Jdrdin du Foi and of / 
the Boyal Museum. This appears to have finally deter- 
mined him to devote himsdf to the biological sciences m 
particular, and he commenced to collect materials f(W his 
F liurdl Sistory, In the preparation of this voluminous 
work^ he associated with himaelf Daubenton, to whom the 
descriptive and anatomical portions of the treatise were 
entrusted, and the first three volumes made their appear- 
ance in the year 1749. In the year 1752 (not in 1743 w 
1760, as sometimes stated), he married Marie Fransoiso de 
Saint-Bdin. He seems to have been fondly attached to 
her, and felt deeply her death, which took place at Mont- 
baid in 1769. The remainder of Buffon’s h’f^ as a private 
individual, presents nothing of special interest He bwongeo 
to a very Iona-lived race, his father havine attained tho 



*^6f. He left one son, George Lonis-Morie Ledert^ wno 
was an officer in the French army, and who died by the 
guillotine^' at the age of thirty, on the 10th July 1793 (3* 
^essidor, An IL), having espoused the party of the duke 
oi^rleans. 
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Bnffon vas a member of tbe i^ncb Academy, perpetual 
treasurer of the Academy of Sciences, Fellotr of 
Sodefy of London, and member of the Academies of Berlin, 
St Petersburg, Dyon, and of most of the learned sodeties 
then existing in £urop& Of handsome person and 
noble presence, endowed with many of the external gifts 
of nature, and rejoicing in the social advantages of high 
rank and large possessions, he is mainly known by bis 
published sdentific writings. Without being a profound 
original investigator, in the modem sense of tUs term, 
Bi^on possessed considerable power of generalization, along 
with the art of expressing his ideas in a dear and generally 
attractive form. His cmef defects as a scientific writer 
are, that be was ^ven to excessive and hasty generaliza- 
tion, so that his hypotheses, however seemingly brilliant, 
are often destitute of any suffident basis in observed facts, 
whilst his b'terary style is not unfrequently theatrical and 
turgid, and a great want of method and order is commonly 
observable in his writings. 

His great work is the BUtoire Baturelle, ginirdle 
tA particuKhv; and it can undoubtedly claim the 
merit of having been the first work to present the 
previously isolated and apparently disconnected facts of 
natural history in a popular and generally intelligible 
form. The sensation which was made by its appear- 
ance in successive parts was verj’ great, and it certainly 
effected mUch good in its time by generally diffusing 
a taste for the study of nature. For a work so vast, 
however — aiming, as it did, at being little less than a 
general encyclopaedia of the sciences, — Buffon’s capacities 
may, without disparagement, be said to have been in- 
sufficient, as is shown by the great weakness of parts of the 
work (such as that relating to mineralogy). The Bistoire 
BatureUe passed through several editions, and was trans- 
lated into various languages. The edition most highly 
prized by collectors, on account of the brauty of its plat<^ 
is the first, which was published in Paris (1749-1804) in 
forty-four quarto volumes, the publication extending over 
moia than fifty years. In the preparation of the first 
fifteen mlumes of this edition (1749—67) Buffon was 
assisted by Daubenton, and subsequently by Gudneau dc 
Montbdliard, the Abbd Bexon, and jSonnini de ^lanon- 
court. The following seven volumes form a supplement 
to tbe preceding, and appeared in 1774-89. These were 
succeeded b}* nine volumes on the Birds (1770-83), and 
these were followed by five volumes on hlinerals (1 783-88). 
The remaining eight voliunes, which complete this edition, 
appeared after Buffon's death, and comprise Beptiles, 
Fishes, and Cetaceans. Tliey were executed by Laedpede, 
and were published in successive volumes between 1788 
and 1804. A second edition was commenced in 1774 and 
completed in 1804, in thirty-six volumes quarto. It is in 
most respects similar to the first edition, except that the 
anatomical descriptions ore suppressed, and the supplement 
recast Of the remaining effitions of Buffon, the best is 
that which was commenced under the editorship of 
Lamouroux, and completed under that of Desmorcts, in 
forty volumes oclav<» (1824-32). It is the only modern 
edition in which the anatomical descriptions of jD.nubcnton 
are preservei Tlmugh not without his enemies— scientific 
and dcrical — ^Buffon had many warm friends, and bis dt.nih 
was marked by the dclivety of highly laudatory addressees, 
by CondoTcct at the Acsidcmy of Sciences, Vicq-d'Arir at 
the Academic Ranqaise and Brcssonct before the Society 
of Agriculture. Extraragantly I>clanded by and 

vehemently attacked by others, we can recognize his rot rite 
without blinding oursclrc.s to his defects. 

lliis brief notice of his life may be fitly closed by the 
following quotation from Curicr, in which thcgrmt Firaeh 
naturalist, wbil-st rejecting some speculations which ree.aS 
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: science has gene^y accepted as probable, ascribes to Buffon 
the honour of being the first to clearly apprehend what is now 
I admitted as the true principle of guidance in investigating 
the order of the universe : — “It isimpo-ssiblcto defend, in 
all their details, either the first or the second of Buffon’s 
theories of the earth. This comet which strikes off portions 
of the sun, these vitrified and incandescent planets which 
refi^rate by- degree^ some more rapidly than othuis, thoio 
organized brings which appear successively on the surfaco 
of the planets, as their temperature becomes sufficiently 
lowered, can only he regarded as fiighte of fancy. But 
Buffon has not less the merit of hatixfg been the first to 
point out dearly that the actual condition of the globe is 
the result of a succession of changes, of which wc can find the 
evidences to-day ; and it is he who first drew the observa- 
tion of all investigators to the phenomena by which these 
changes can he unravelled.” (h. a. y.) 

BUG, a name common to all the species belonging to the 
Cimiddee, a family of Hemipterous Insects, the best known 
example of which, is the House Bug or Bed Bug (Cimex 
ledularius). This disgusting insect is of an oval sha]>c, of 
a rusty red colour, and, in common w-ith the whole tribe to 
which it belongs, gives off an offensive odour when touched ; 
unlike the others, however, it is wingless. The hug is pro- 
vided with a proboscis, which when at rest lies along the 
inferior side of the thorax, and through which it sucks the 
blood of man, the sole food of this species. It is nocturnal 
in its habits, remaining concealed b}* day in crevicc.i of 
furniture, among the hanging, or behind the wall paper, 
and shows considerable nctn-ity in its nightly raidii in 
search, of food. The female dciwsits her ergs at the liegin- 
ning of summer in crevices ct wood and other retired situa- 
tions, and in three weeks they emerge os small, white, 
and almost transparent larvn:. Tlicsc change (heir skin 
very frequently before uuilcrgoing mcfamoqihosis, which in 
their case is “ incomplete,” the pupa closely rc«Lmb)iNg the 
perfect insect, and attaining its full development in eleven 
weeks. Two centuries ago it was a rare insect in Britain, and 
probably owes its name, which is derived from a Celtic word 
signifying “ghost” or “goblin, "to the tcnvrwLich ite attacks 
at first inspired. Other s{x>cics of bugs .suck the bh^od of 
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BUGULMA, a tovn of Enropean Bussia^ in the govern- 
ment of Samatfly 243 miles from the city of that nam^ on 
the small river Bugolminka, a sub-tributary of the Tolga, 
in 54° 32' B. lat and 52° 47' E. long: The town rose 
into existence about 1741-5, and was peopled by 
soldiers, exiles, and peasants. During the Fugacheff 
insurrection it was vainly besisged by the rebels. In 1781 
it was made a town of the D& government; in 1806 it 
was transferred to Orenburg, and in 1851 to Samara. 
Its principalimportance is derived from its situation at the 
junction of two great roads horn Ufa and Orenburg, by 
which it maintains an extensive transit trada A great 
annual fair is held from 14tii to 21&t of September (o. s.). 
Population in 1867, 5455. 

BUGURUSLAN, a town of European Bussia in the 
^remment of Samara, situated at the junction of the 
rivers Einell and Tarkhanka, 177 milea E.E.E of Samara, 
in 53° 39' B. lat. and 52° 25' E. long: It dates from 
about 1748, and in the time of the Pngacheff revolt was the 
scene of the outrages of Batpoff’s band. Its changes from 
government to government coincide vrith those of Bugulma. 
The principal buildinga are two or three churches, a 
monastery, a hospital, and a caravanserai. It manufactures 
leather, wax, potash, and beer, and carries on a pretty 
extensive trade. There are tiro aymnnl fairs. Population 
in 1867, 7450. 

BUHLE, JoRAyy Gojtlibb (1763-1821), distingm'shed 
M a scholar and an historian of philosophy, ires bom at 
Branswic^ and graduated at the university of Gfittingen, 
where he obtained a chair at a very early age. Thencehe was 
cahed to the professorship of ancient languages at Moscow. 
^ter ^ return to Brunswick he was appointed to the 
duM of nah^ law, which ho hold till Lis death in 1821. 
Buhle's activity was greatj and the productions of his pen 
are mmetoua He edited Aratos and part of JnsM/g (the 
Bipontme edition, 6 vols.), the first volume of which is a 
masterly survey of Aristotelian literature. His fame 

^tory of philosophy. The GescAiekiederpAtYos. 7emvnft, 

^olame, but the 

Srnidbttch der derPhUosophie, 8 vols. 1796-1804 

than Iwh 'rajoable wort More important 

aan either of three is the Gesc^idOed^neuemPhilosmkie 

of histories of the sSce^ 

® ^ learning, and 

general weakness in ^tical 
proportion. iS 

is O' Bonlle-work, 

fn ornamentation of cabineb-wort 

Louis XIV. effects. 

the Louvre, aud, in 167 ?Itom^ ^ lod^gs in 

nary of flie royal ^ engraver m ori‘- 

receivedalso fiesi^tiL^ 

m mosaic, artist in rebinct-viwt pamter, carver 

signer of figures." cl^Br, inlayer, and de- 

and he carried them to a » all three hranchre, 

in timepieces, screens fS**® of a^rtistic perfection 


relics of prdiistoric races, and when it arrived at the 
degree of perfection it afterwards attained in tiie East 
inlaj^g a natural r^ult. We find this to have 
been practised ly the ancient Egyptain and other Ariatic 
races. Its attendant, veneering, was also employed 
by them, workmen applying the veneer with glue being 
represented on the ]^ 7 itian monuments. As dviliza- 
tion advanced westward, the Greeks and Homans followed ■ 
in the arfi the latter race inlaying their fumitura with 
marquetry or tarsia-work, using ivory, ebony, box, pnln. 
bird's-eye mapli^ beech, and other woods. Their bronre 
articles they damascened with ornaments of the precious 
metals and metallic amalgams. The qiirit of the Middle 
Ages was adverse to the dovelopmeut of this art, and but 
few traces of it arc found In the South Kensington 
Museum is a coffer of cypress, with fiat surface imagmy 
mod in with coloured wax composition, that dates from 
the 14t]i MDtuxy. Tlio Venetians derived their mei^uetij 
brom Perms and India, as is indicated by the geometric pat- 
terns inlaid with ivoiy, metal, and woodi^ stained of various 
coloura. Plorcnco took a prominent place in tbi»> manufac- 
ture in the 16th century. Certosina*work was the result ; 
it was so called from tho great Certosa, Charterhouse, cr 
Cot^usian monastery, between Milan and Pavia, in the 
^oir-fittings of which this kind of ornament, ivoiy inlaid 
into solid ty’prcEs and walnut wood, is employed. Work 
in the Persian style, with its geometric figures, still reaches 
tho present great scat of the Parsecs. 

The Benaissance artists chiefly employed wood in making 
funuture, ornamonting it with gilding and painting, and 
inlaying it with agate, camelian, lapis-lazuli, marble of 
various tints, ivory, tortoise-sheU, motbcr-of-pearl, and 
»!raous woods.^ BolUe improved upon- this by inlaying 
brass devices into wood or tortoisc-sbell, which lost he 
l^reatiy used according to the design ho had immediately 
m view, whether flowers, scenes, scrolls, &c . ; to these 
Iw somebmre added enamelled metaL Li process 
pe brare is thin, and, like the ornamental wood or 
tortoise-shell, forms a veneer. In the .first instance the 
production of his work was costly, owing to the quantity 
of valuable material that was cut away and vrasted, and, 
in addition, the laboiu: lost in sepaiatdiy catting for each 
^imo or copy of a pattern. By a subsequent improvement 
^ule effected an economy by gjluing together various 
sheets of material and sawing through th® whole, so that 
an equal number of figures and matrices were produced at 
one operation. ^ Bonle adopted from time to time various 
t improvement of his designs. He placed 
^Id-leu or other suitable material under the tortoise-Bhell 
w prodnee such effect as he required; he chased tie 
bras^work with a graver for alike purpose and, when the 
meW ^nired to be fastened down with brass pins or , 
nails, uese were hammered flat and disgnised by orna- 
m^tol chasing. He also adopted, in rdief or in the round, 
brass feel^ hiadiets, edgings, and other ornaments of 
ap^priate design, partly to pi^ect flie comers and edges 
p^y for decoration. He. subsequently 
usOT other brass mountings, such as daw-feet to dtais and 
ro hi^ or low rdief, according to the 
“®s*rod to produce. Boule’s contempoiaiy, Beisner, 
a variely of woods, tulip-wood more espe- 
in tile production of flowers and^ other ornamental 
d^gns, contrasting the dark with the KgTit- kind^ crostdng 
e. gra^ and employing other ingenious devices. After 
this particular style was called Beisner-work. The . 
peroards of the 16th century used silver for inlaying. 


m, , -.-”-7” “«* ^uaioon. ^^onnaire VhivenclduXIX* t&cilej Pierer's !&>• 

ibe beginiungs of art in carvin? ^ i BMfPdapliiedu Oensdu Monde, 
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T he art of btdldiag comprises tHo practice of drO 
arr^tecture, or the mechaoical opemtioiia necessary 
to carry the designs of the ardiitect into effect. It is 
not unfrequently called pradical arAUedure ; bnt the 
adoption of this term rronld tend only to confose, by 
rendering it difficult to make the distinction generally 
understood betu’een architecture as a fine or liberal art 
and ardiitecture as a medianical art The execution of 
works of architecture necessarily indndes building, bnt 
building is frequently employed when the result is not 
architectural ; a man may be a competent buDder without 
being an architect but no one can be an accomplished 
architect unless he be competent to spedfy and direct all 
the operations of building. A scientific knowledge of the 
prindples of masoiuy, carpentry, joinery, Ac., end of the 
qualities, strength, and resistance of materials, though of 
the utmost importance to an architect, must be attended 
by a minute acquaintance with a great variety of less 
ambitions details Such arc those which relate to the 
arrangement of a plan for the greatest possible degree of 
convenience on the smallest space, and at the least expense; 
its transference to the ground ; the preparation and forma- 
tion of foundations ; the arrangement and construction of 
drains, sewers, and ventshafts ; the varieties of waning 
with stone, and of laying bricks in brickwork; the merit 
of the various modes of bonding and tying walls, both 
lengthwise and across ; the arrangement of gutters on roo&, 
to get sufficient fall, and to conduct the water to the least 
inconvenient places for fixing trunks to lead it down ; the 
arrangement and formation of fiues ; the protection of 
walls from damp, of timber from moisture and stagnant 
air, and of metals generally from exciting causes ; the cost 
of materials and labour, and the quantity of each required 
to produce certain results. Together with these, an archi- 
tect ought to bo practically acquainted with all the modes 
of operation in aU the trades or arts employed in build- 
ing, and to be able minutely to estimate beforehand the 
absolute cost involved in the execution of a proposed 
structure. The power to do the latter necessarily involves 
that of measuring work, and ascertaining the quantities 
dona These things may certainly bo referred to the sur- 
veyor or measurer, but they* are not the less incumbent 
on the architect, who cannot be said to be thoroughly 
mostcr of building, or the practice of his profession, unless 
he bo skilled in these operations. 

Building includes what is called construction, which is 
the branch of the science of architcctnro rebting to 
the practical execution of the works required to produce 
any structure ; it will therefore bo necessary to explain the 
subject in a general manner before entering upon building 
in detail. 

It may, perhaps, be useful to premise that, should it occur ; 
to some' readers that tho present article has too great a 
tendency to supply information on tho manner of building 
in a modem style, and that tho earlier method is not j 
elaborated, it must be remembered that, although the 
styles of architecture have %-aricd at difTcrent periods, 
buildings, wherever similar matcnals are employed, mu>t 
be constructed on much the same pnnciplcj. Greater 
scientific knowledge of the natures and properties of 
materials has, however, given ti> the modem workman 
immense advantages over his medb‘V.i] brother craftsman, 
and e.au<cd many changes in the detaib of the trade, or 
art of bnilding, althongh stones, bricks, mortar, Ac., then 
as now, formed the element of the more fell.! part* of all 
edifice.*. The introduction of fir, too, in place of the core 


solid and durable timber oak, has likewise oeex^ioned 
simibr changes, too numerous to mention in detail, in the 
sister arts of carpentry and joinery, probably also causing 
tho^ division of the carpenter’s trade of the mcdi.'cval 
period. Certain exceptional features of mcdL-eval work did 
esst, and most, if not all, will, it is hoper^ be found rofert^ 
to in this article: 

Gexeeai. Fbixcipuis or Cossmccxiox 

The object of constraction is to adapt and combine fit StsT)i] 
materiab in such a manner that they shall refiiin in ucc the 
forms and dispositions assigned to them. If an upright ^ 
wall be properly constructed upon a sufficient foundation, 
the combined mass will retain its po.'ition, and bear 
pressure acting in the direction of grarity, to any extent 
that the ground on which it stands and the component 
materiab of tho wall can sustain. But pressure acting 
laterally bos a necessary fcndcnc}' to overturn a wall, and 
therefore it will be the nim of the constroctor to ccnij)*'!, 
as far as possible, all forces that can act upon an ujiright 
wall to act in the direction of grarity, or else to give it 
permanent means of resistance in the direction opposite to 
that in which a disturbing force may net. Thus when an Arb. 
arch b bnilt to bear against an upright wall, a buttress or 
other counterfort is applied in n direction opposed to the 
pressure of tho arch. In like manner the inclined roof of na»r. 
a building, spanning from wall to wall, tends to thru.>>t out 
the walb ; and hence a tic is applied to hold the opjioi^ite 
sides of the together at its Imc, where rdouc a tic can 
be folly efficient, and thus the root is made to act upon the 
walb wholly in the direction of gravity; or where an 
efficient tie b inapplicable, buttresses or* counterforts are 
added to the walls, to enable them to resist the pn.**urd 
outwards. A beam bid horbontolly from wall to wall, ns Hfua. 
a girder to cany' a floor and ib load, may sag or l^end 
downwards, and tend thereby to force out tho walb ; or 
the beam itself may break. Both these rontingencii-s are 
obviated by trussing, wliich renders the t<c3m stiff cinxigh 
to pbcc its load on the walls in the direction of gxavisy, 
and strong enough to carry it safely. Or if the beam l>e 
rigid in its nature, or uncertain in its stnicturv, or both (as 
cast-iron i«), and will break without bending, the constructor, 
by the smith’s art, will supplya check and cnenreit .anaiti^t 
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iix liis works i£ ko makes them dependent npon "wrongly 
iron. Castrixon is brittle, and may not be exposed wito 
fmnnmiv fn tynitmrMKie sttsin. esoeciallv if eucix attorn be 



and eonfiacta under «.uo xuuuouub v*. w— — - — - — 
compression in every direction, and if used in small boikea, 
is -mloable as a means of connecting other nmteiials. 
Timber, being practically unchangeable in the direction of its 
IffP gtTi from the mere absorption of either heat or humidify, 
and at the same time practically both inextensible and incom- 
pressible in that direction, and being also readily wrought 
ind easily combined alike with other timber and with 
iron, is a valuable material in the hands of the constructor ; | 
but it BbrinlfB and swells in the direction of its thickness, 
and, in consequence, js subject to rapid decay when exposed | 
to alternations of moisture and dryness ; and although in 
many varieties timber is perdurable and nnchangeable in ! 
fom if it be kept either altogether free from momture or [ 
always wholly wet, its quality of iuextensibility is greatly 
dimimsbed in value to the constructor on account of the | 
comparatively slight resistance it offers to compressing 
power, and the comparative ease with which its fibrous | 
structure is tom asunder. From this cause it cannot he 
grasped or otherwise held so that its power of resisting j 
extension may be made available in any degree proportioned 
to its strengm ; whilst its quality of incompressihilify in 
the oppofflte direction is of less value to the constructor for 
many purposes which require that qualify in tite material, 
hecanse it absorbs mrasture by the ends of the fibre more 
mdily, and with a far more mischievous effect, than it does 
in the direction in which it is compressible. Hence timber 
rots more rapidly 1^ the ends than by the sides. 

Stone and brick, the other main available materials in 
general conatmction, keep their places' in combination 'by 
means of gravify. They may be merely packed together, 
hot in general &ey are compacted by means of mortar or 
cement^ so that although the main constituent materinlH 
are wholly incompressible masses of either or of both 
combined in structnies are compressible nntil tiie setting 
medium has indurated to. a like condition of hardness. 
That kind of stone is best' fitted for the purposes of general 
couBtruction which ia least absorbent of moisture, and at 
t^ same time free to work. Absorbent stone exposed to 
the weather rapidly disintegrates j and for the most part 
ncm-absorbent stone is so hard that it cannot always be used 
with a due regard to economy. "When, therefore, fitting 
stone of both qualities can be obtained, the harder atone 
can be closed to the weather, or to the action which the 
softer stone cannot resisiy and forms the main body of the 
e^cto of the latter so protected. The hanl and the soft 
ahuold be made to bear alik^ and should therefore be 
^rsed and bonded together by the mason’s ar^ whether 
^tk bo of stouo wrought into Wotks and gauged to 
tii^uess, or of rough dressed or otherwise unshaped 
xu^le compacted with mortar. 

ahsorhent of moisture than any 

^ hardness, and are better non- 
®‘®“®^ As the basis of a stable 

having to be compenS for 3 *5^**?° 


tiruly wron^t and accurately seated and bonded blocks of 
stone, morter being used to no greater extent than may be 
necessary to exclude wind or water, to prevent the dis- 
integrating action of both upon oven the most durable 
stone. When water alone is to bo dealt with, and espcdally 
when it is liable to act with force, mortar is nccessaij for 
securing to every block in the structure its own full weight 
end the aid of every other collaterdl and super-imposed 
stone in order to resist the loosening effect which water iii ‘ 
{Powerful action is sure to produce. 

In the application of constmetion to any particular PcitfenJa 
object, the nature of the object will greatly affect ^eetdectsof 
character of the constructions and the materials of which 
they are to bo formed. 

Every piece of construction should bo complete in itself, £Cidi cob- 
and independent as such of everything beyond it. A door jAete to 
or a goto serves its purpose by an application wholly foreign 
to iUelf i but it is a good and effective or a had and in- 
effective piece of construction, independently of the posts . 
to which it may be hung. ^Vhil8t the wheel of a wheel- 
barrow, comprising fellies, spokes, and axle-tree, is a piece 
of construction complete in itself, and^ndependent as such 
of everything beyond an arch of niuonry, however large 
it may be, is not necessarily a piece of construction com- 
plete in itself, — it would faU to pieces without abutments. 

Thus, a bridge consisting of a series of arches, however Bridga 
extensive, may be but one piece of constmetion, no arch 
being complete in itself without the collateral arches in the 
series to serve as its abutments, and tiie whole series beiirg 
dependent thereby upon the ultimate abutments of the 
bridge, without which the stmeture would not stanA This 
illustration is not intended to apply to the widely distended 
masses of the older bridges, by which each pier becoines 
snfiicient to abut the arches springing from it, but wbicb 
tend, in providing for a way over a river, to choke up tbe 
way by the river itself, or compel the river to throw it 
dovm, or otherwise destroy its own banks, A bridgei, of 
which the way is formed upon arches of masonry, may be 
thus but one piece of construction ; and in like manner, potottf 
that paragon of constractive skillj the complete chnrch, 
whether cathedral or otherwise, as built in the Pointed 
sfyle when that stylo was practised in fnU accordance with 
Iroe constractive principles, is but one piece of construc- 
tion. As in tbe long series of arches in a bridge, viaduct, 
or other such work, in which the piers are vertical supports 
to tbe bridging stmeture, and may be of no greater 
substance than is necessary to bear the weight coniing 
directly by vertical pressure from the suporiucumbeiit 
stmeture and its possible load, but throwing all the pressure 
arising from weight acting laterally, or as thrust, uj^b 
terminal abiitmonts,— -nothing may be omitted, as nothing 
can bo removed from the stmeture of the Pointed arch 
cathedral, or other church built in that sfyl^ the whole 
system of which is bridge-like in constmetion, vsitbont 
living sometbing unsupported or unresisted that requires 
vertical support or lateral resistance. The western towers 
of a Pointed cathedral form effective abutments to the long 
series of arches of the inner ranges over the i»oh 
stand between the nave and the aides ou both aides, waust 
turrets or massive buttresses and deep porches upon the 
northern and southern transept f route perform the w®® 
services in respect of the ar^es of the transepts. T-hc 
connteracting east end of the chancel forms a true 
Btractive abutment to the arches of the chancel, whilst the 
tower, with, it may be, a spire upon at the 
of the four grand compartments of the cross, gd^es, by ® 
weighi» abuttal to them all The want of this lastosm^ 
grand and essential body in the qystem is but too stio^V 
marked in many of the English catiiedralB, by the iwm 
whi^ have been applied to tie in the arohes of .the ns ^ , 
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transeptsiand cliancci, and to relieve the pieis upon vrhicli 
the transept arches hear at a higher level from the thrust 
to which, being without the weight of a tower npon them, 
they have continually yielded. Transversely the weight 
and the thrust of the vaulted ceilings of the nave arc 
brought up to, and thronm against, the piers of the clcre* 
story, which stand upon the main piers or columns of the 
interior below, and are abutted by flying buttresses, which 
cany the thrust down to the pinnacle-wei^ted buttresses 
of Ae outer aisle walls, which have already received the 
weight and thrust of the vaulted ceilings of the aisles 
themsdres. Corbels in the walls and spreading capitals 
upon shafts take the weight directly, and leave the walls 
and piers but little encumbered in the middle, so that the 
vertical structure is continued upwards without bearing 
upon the springing stones of the arches. 

But it is not necessary that the arch employed should be 
the Pointed arch, to produce combinations as effective in 
construction os the most perfectly designed and extensively 
elaborated work of the kind referred to as models of con- 
structive skill; the skill consists in a full and clear per- 
cqrtion of the beating and leaning of every part, and of 
the meaiut necessary to support and counteract the bearings 
and the leanings within the reasonable limits of the wore 
with reference to its object and purpose — to the end that 
the work may become complete in itself, and independent 
os a piece of construction of evciything beyond it 
illa. In making reference to the noble works of construc- 
tion above referred to, in which the art of the mason is 
mainly employed, as works exhibiting construction most 
fully and most truly, tho hall must not bo passed over 
without remark, and of all tho great halls of the class 
eifc- to which Westminster Hall belongs, it is itself the most 

aster effective as a work of construction ; and its effect is wholly 

produced by tho magnificent roof which covers it. This 
roof is a piece of carpentry admirably designed to resolve 
it into a compact body to act npon the walls in the direction 
of gravity alone. But the designer may not have felt quite 
certain of the results, so whilst erecting massive walls on 
which to place his elaborate combination of timber, he 
threw up against tho lateral walls a series of flying but- 
tresses to check any tendency of the roof to spread under 
its own w’cight in tho absence of a thorough transverse tie; 

' for these buttresses are said to be independent of the walli^ 
not being built into them. 

An application of the iirinciplcs of construction exhibited 
in the most perfect works of constnictirc skill ever executed, 
ns obovc indicated, may be made in the rougher operations 
itttng*. of mere practical utility. The sides of rattings through 
certain earths in the formation of lines of inl.*md communi- 
cation, whether carriage roads, roilwnj's, or canals, are 
sometimes required to be widened out to an inordinate 
extent because of the looccncss or slipiicrin&<ui of the soil, 
or must othennse be retained or held upright by special 
constructions. Tho expense of tho first formation of n 
cutting under ^ven circuin<!L*inccs is easily calculable, nnd 
so is the time within which the work may be offveted. 
Experience has proved that there is for cvm'soil a limit in 
depth beyond whicb it bocnincs more expedient to drift the 
required way, and constnict a v.anltcti tunnel of snfiideiit 
dimensions, ’tii.an to rnako an o[K:n rutting nith the requbito 
slopes. Even when the first coi«t would not deride the 
que-dion, the preference is nevertheless often given to the 
tunnri because of the greater rcrnriiy of ci>u^trut!cd work, 
tetalning Before proceeding to the consideration of the means of 
fan*. enabling opjwito rs’taining wall* to r„*-!:«t t,ich Cfth»r. it 
m.sy be worth while to cotsridor, s»hctl:*'r rctaininu wj»lls 
are" generally constructcii Sx> r.< bcit to adapt tlirir com- 
ponents to the duly to I'e perfonatd. No cne would pl".ec 
tattw*. a buttress intcad'.d to resist the thrust of an arch within 


the springing walls, or under the arch wha«e thrust is to be 
misted ; yet in the construction of retaining wall*, accord- 
ing to the common practice, the counterfort is placed on 
that side which receives the pressure, where its utility is 
very questionable, except to keep the retaining wall from 
falling back against its load, which, from titc transverse 
section generally given to such walls, they would be apt to 
do, if not so propped up by their counterforts. Wharf nnd 
quay walls, and the revetment walls of military worla, may 
require a face unbroken by projections ; but this is not the 
case with retaining walls for roads and railiraj^s, wlirre a 
long lino of projecting buttresses would be unobjectionable, 
the counterforts becoming buttresses and merely diaiiging 
places with tbc wall. On account of the common practici' 
of battering tho faces of retaining walls in curved lines, and Bstt/ 
of radiating the beds of tho brickwork composing them from 
the centre of' curvature in every part, the bark of the wall 
must contain more setting material than the face, with the 
same quantity of solid brick, that is, if (he work be lionded 
throngh. Ctonntcrforts must be built in the same course*, 
and consequently must have still thicker beds of compres- 
sible mortar than tho wall ; or the bond bctivccn the v.-.'ill 
and its counterfort must be dropped, and the counterfort 
thus become utterly incfiictent. 

Tbc retaining walls in the cutting upon the line of the nzAr-.] 
extension of the London and North-Western Railway, from st 
Camden Town to Euston Square, arc, according to the 
common practice, built wholly of brickwork in radiating 
courses and with counterforts follotring their own contour. 

Li this case tho centre of gravity of the wall falls wholly 
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fig. 1, to make ^ 3ier narts of the of the materials, xrorkmanship, and mode of structure, 

mnererencv: but this IS limited to the pp p j ^gpogjtjye strength \rhi^ such constructions diouldStnngtlioi 


emergency, 
walls. 



intermediate portions are so disposed 
the pressure upon them to the struts. Hence a common 
retaimng wall, abutted at intervals, would require thMO 
intervals to be. more or less distant, in proportion to the 
Btren^ of the wall between them. Instead, therefore, of 

n^-st^ a tor; .?a to 

strutted arartattheirtoes by an invertedarch (asm fig. 2)j between the a>id ^ 


the ground they are intended to retain. A very 
power will retain at rest a body which the exertion of great 
force could not stop if once in motion, and a half-brick 
connteivarch, set in close contact with undisturbed ground, 
would hold safdy up what three times the substance would 


SXrS . ktoM ^ m torrfore. to1t.tepr«i.el, rrtatb to leto 

arttoristo iu»»Emod.*e,by.lrafltl««m rf Wictootk, (t. Ktotato ooi^OM 



turned down on its verdcal transverse section, and will 
resist any pressure brought upon it through the buttress 
walls, to the full extent of the power of such a wall built 
vertically to bear wdght laid upon its summit j the 
pressure would be applied in the line of the greatest power 
of resistance, and ^ere would be no tendency to yield, 
except to a crushing force. Let such tiansrerse buttress 
walls, so strutted apari^ with the road between them, be 
the springing walls of longitudinal counteivarched retaining 
walls, whi(£, being buUt vertically and in horizontal 
courses, but arched in plan, against the ground to be 
retained, will cany all the force exerted against them to 
their springing walls, and the springing walls or buttresses 
will communicate, through &e stmts, the power of 
resistance of eadi side to the other, and thus insure the 
security of botL 




Fro. 4.— TransveiBO section through the centre of a Bey. 

The diagrams, figs. 4 and 5, represent a ^^*^,*^** ■ 

deep to the level of the rails. It is assumed that tne^j^^ 
ground at the top may stand for the first 16 feet at less 
than 2 to 1, and that it may, therefore, be cheapw to rm 
out to that depth with slopes, leaving 60 feet fr^ w 
rails, or about 52 feet in all, to be retained. As m 
bric^yer may follow up the excavator with bay mter ta^ 
his work lying mostly on the side and out of the uray 
tbe excavator, the latter would run out the sp 


Fro. S. — ^BuOt shutting Beams. 

ims amng^ent may be carried to any extent in height^ intermption, his work being benched onwards and morea 
by reputing the abutting beam or stmt at such intervals as he proceeded. As every compartment, with iw 
as ^ thrust to be resisted and the strength of the buttress buttresses, invert, abutting beams, and counteraichra » 
spnngmg-walls may require. complete in itself, the giSund being backed ag«unst *e 

j the work rises, the shoring would c^e 
v on for use on the forward benches. 

, . , turned upon footings in half-bne^ 

lenrfh TT" buttresses, or the get the largest quantity of solid resisting matter inw 

bSssS iHc^ess of the Carved lin® At a he^ht from the surface of 

length, and thmr IpnJfL height and sufiScient for headway — assumed at 14 feet 6 

flatness and wtieht “ Pfoportion to the 14-inch bonded arch is turned from buttress *0 b » 

the suace in w struts with their arches, and to springing from skewbacks on corbelled courses. , 

to « to iSokTfti. ord. to toittog fc«un i. kdlt of hi* to 


substance to enable them to «°'ier tbe similar inverted arch tumea wuu -- 

direction, the pressu^ m any although the beam be in the centre but 21- 

buttresses; and the presents an abutment at each end of thrro 


ik.oi*otoftomTorto™pto*!^'^' 
tor "M Baku la nadn ‘’^^1 ili and to Wig down and 

length of the nnt¥ip«»^ -,TnTinf,Ti atnl tn ^ the wei^t and pressure from the buttresses in^ nrebest 

compartments, and to the extent of thmr The^t bLn, and its sustaining and stiffenmg 
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should be composed of particularly Trell-fozmed bricks of 
really good qu^ty, set in cement or in some quiek>setting 
mortar, that there may be no yielding to the pressure 
vrhich must be immediately thrown upon this part of the 
construction. Another built beam, of greater depth, 
because of the absence of any inverted arch to stiffen it, is 
thrown across over the back of a semicircular arch, with 
its abutting ends extended in like manner. 



Fia 5.~Plan at tidee the aealeof the Section (fig. 4). 


To relieve the work from water, a drain being run along 
over the middle of the inverts, or side-drains 1»ing passed 
by ling culverts through the buttresses, drain-shafts arc 
carried up at the ba^ of the buttresses against the 
springings of the counter-arches, to within a few feet of 
the surface. These shafts, being steened with open joints 
at intervals to admit drainage water and communicating 
with the drains below, prevent the possibility of water 
lodging about the backs of the counter-ardics, or even in 
the ground itscll The drain shafts should be semi-domed 
with bricks set dry and covered in, and the walls also 
backed up with good clean gravel, through which the 
surface water may percolate and pass freely down to the 
sbafta 

The constructions are assumed to be of brickwork, for 
the obvious reason that the cases supposed being clay 
cuttings, brick is the material which would be most 
economical But if masoniy be cheaper, it may of course 
be used %vith the same effect 'Wliorc a cutting intersects 
loose l>cds of laminated stone, and particularly strata 
indined to the horizon, so as to be unsafe with the ordinary 
slopci, such constructions are available ; and in cases 
where the sides of the cutting will stand vertically or nearly 
so, as in chalk, it may Ih: useful to apply similar construc- 
tions, though of slighter character, to check the separation 
nud fall of masses from the precipitous sides. It is obviou.«. 
too, that these constructions present the means of security, 
when tlie stratum forming the base of ani* cutting is too 
^reak to licar the weights of slopes, or of retained riders, 
without rising l»etwecn them. Sheet-piling may l-c driven 
to any depth along the backs of the countcr-aivhtii walls 
so as’to K' retained at the head by the wall* : ai;d thu* 
in effect the walls would K* canicti down to a safe deptli. 
even through the weak stratum ; when-as rack {-iling at i 
the of'slojics i« contciinly found to be almost if cot ■ 
wholly usc!e?.«. for the ttv.ni of a stay to the hv.id. 

The ignitibiKty of timK'r. aiid the rat'idity v.ith 
^ it burn-s wh-n flaci.'ti ia circa:a‘;.mc',-* jj f.waniMe i 
V* tluit t fftc: a- by its di.'-jv*itii a in an cri.:ted I are j 

led to its proltl'itica for the purj'.."s cf tic main t.nc!o.-urv« | 


of houises and buildings generally, in London, and in m.'iay 
of the larger provincial towns, "it is i*oseiblo, however, s a 
to protect timber employed in the enclosure* and for t,le 
internal partitions and floors of buildings a* to render mere 
dweUing-bouses practically incombustible: iVItfl-t, how- 
ever, the liability of timber to take fins and to burn may in 
a great measure be counteracted, and noiwith>t.anding tb.it 
this material combines the advantage of economy tvf'h 
seenrity, stone and brick are undoubtedly bettor adapted 
for the maiu structure of a building. Crick or stone, or 
brick and stone toother, with a setting material, ought tii 
be employed, but in such manner onh* os to be fr^s from 
dependence upon 'other and less trustworthy material.*. 

The most perfect erections as building* are tlic*o in tbo 
composition of which this principle ha.* been understood 
and fairly practised. If adventitiou.* aid be given to brick 
or stone walls by foreign materials, the materials ought to 
be at the least harmless. Iron in bulk i« not a proinrlrta 
substance to iucorporntu with walls bicau.-o of its great 
expansibility by beat ; but iron used in tbiti lamina', as 
hoop-iron laid in wulhs in the bed-joints cf the brick or IIk, 
stone, cannot be productive of any bad consequences, while 
it is most beneficial in that form as a tic to the stnicturu. 

Bricks come ready sbajsed to the hands of the worlm).*.n IM:' 
in a form the best adapted for the arrangement in the con- 't'-ri 
struction of a wall which, under the designation of bond, 
gives it such a degree of consistency that a a eight placed 
upon the top is carried by the wall in every p.!!! tlirougbou* 
its whole thickness, and throughout a greater or le>s 
proportion of the length according to the height of the 
wall. Stone, on the otlicr hand, come* to the workman 
without regular form; and with skill on liLs part to di*]iO"> 
and arrange the materials, good erection.* may l>e product d 
of rubble ; for although the thickne.** of which uall* any 
be buDt of rubble with safety will depend in a grvat degt* e 
upon the quality of the mortar, much dcpiids also on the 
skill of the workman in bedding and bonding the stone* 
Under any circumstance.*, honevvr, a w.al] so com]<(“'td 
cannot safely be charged with hcaay wiights, or l-c 
exposed to the vibrating action of floors, until the mc7t.*.r 
shall have indurated to some extent; wLenas a wall of 
brickworkis secure by the horizontal bedding of the bricl*.*, 
and by the effect of the transverse bond which the alterna- 

J AM J amA a 1« < A A^Ma •« a* mm m u m m m/t ^ 
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tlie height of the stracture; but they ought not to be 
deteinwed by that condition alone. Chimney-breMts, or 
other buttress-like projections, built up -with a vrall, and 
to more than the thickness of the wati, m^e it 
in fact stronger in its transverse section, and justify less 
general thickness in the body of the vrall, vrhilst windoiv 
and other opeiungs in a vraU leave piers vfbieh. ought to be 
of greater thickness than the mere height tronld require. 
But all returns, indeed, whether as chinm^-breasts or as 
cross walls, buflt and bonded with a wall, tend to render 
unnecessary the full thickness which the^ height mi^t 
require ; whilst, as just intimated, the omission ^ portions 
of a wall for door and window openings should be 
compensated for by additioml substance to the parts which 
remaiiL Walls subjected to undue action, such as that 
arising from slight joists tailed into them, or that occasioned 
by inclmed timbeis, as nnder galleries in churches, chapels, 
and theatres, require to be of greater tluckness than they 
otherwise would; whilst it is quite wondeifnl to what 
great heights brick walls may be built with safety, if they 
are well built, and exposed to no other action than direct 
vertical wei^t. When, indeed, sncdi walls stand upon a 
sufficient foundation, direct vertical weight without motion 
is a means of secnrify to the walls so long as the weight is 
reasoitably within the power of reristance of the materials 
to crushmg pressure. The object to he looked at, 
therefore — ^the walla being honestly built — is, as before 
remarked, to make the weight to be imposed upon any 
wall act upon its solids vertically and steadfly. 

Eloors upon girders, or fiamed to strong trimmers — the 
girders or the trimmer-joists mnning into and bearing upon 
the piers or solids of the walls — are far preferable to what 
are termed single doors, of which each joist runs into the 
wall. Girders as the basis of floors render plates in the 
waUs wholly unnecessary, by depositing .the weight in the 
right places, without requiring plates to cany it on from 
the weaker to the stronger places ; and being of necessity 
stoat and rigid, they form a fair tie and stmt to the wa^ 
into whicdi their hearing ends are tailed. Whether girders 
or trimmer-joists be employed for placnng the weight of 
floors upon the walls of a bnilding in the safest manner, 
the bearing timbeis ought to be placed npon pieces of stone 
ss templets built into the walls, and to be -mud e to a 
cog-hold of the templets, so as to enable them to tie and 
stay the walls by means of the cogs. It is by means of the 
^er hearing npon the sedids of the walls, though with 
bad carpentry, that the French are able to cany np their 
soft, conrsed-rnbble, stone walls to heights tiiat would 
certainly be unsafe if the walls were seamed with wooden 
plates, and shaken by floors of sii^le joist ; such, . for 
instance, as a wall of a total bright of say 85 feet, with a 
thiekn^ of 18 English inches on the ground-floor and 
tlirongh six stories, or about 65 feet, and by a 

gable,— the basement bring vanlted with walls about 20 
inch® thi*^ It is by means of the soUdify given to 
^ers, and the solid bearings Tvhich the 
to ^ toe dead 

r, toem practically fireproof, 

M dwOTbed bdow, » addition to the moving wmghts 
« J floors of are necessarily LmS S 
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'x^ring is, or indeed may be, 

® joint— dog-nailed s&rup 

straps of iron being always brought in aid "Rnt 
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upon the solids of the walls. The walls are thus not only 
less exposed to vibratory action, but ate both tied toother 
and strutted apart with better effect by the stout ^ideis , 
stiffened by joists than by joists which themsdves require 
some foreign aid to stiffen them. Moreover, single floors - 
of’ joists, unless trimmed at frequent intervals, when, 
indp«»d, they may be termed half-framed, are supposed to 
require plates of timber laid along the inside faces of outer 
walla and npon internal walls. This defect is avoided by 
French handers, who exclude all timber, except the bearing 
ends of Orders, from tiieir walls, and use framed floors. 

'When the walls of a building have reached fhrir fiillWdl-plBto 
height, the wall-plate comes into use le^timately — to cope®^”®*- 
the walls, in fact, and to form a enrb as a base npon which 
to place the roof, which shonld deposit its weighs never- ' 
by means of its tie-beams upon the plates over the 
sdUds of the wall briow, and which shod^ moreover, 
ovetsail, so as to cover and effectually shelter from the 
weather the enclosing walls also. 

In setting forth the structural advantages derivable fromCost-inm 
the use of girders as the bases of floors, it may be nece^aty S>>^- 
to repeat the warning already intimated against the use 
girders of a material of uncertain strength, and of treacher- 
ons character when exposed to transverse strain. Cast-iron 
is of uncertain strengtlb mainly because of the imperfec- 
tions wbirii the most skilful fonudets, with the best 
materials and every appliance at command, cannot always 
avoid, and which are most liable to occur in the production 
j of complex forms in long lengths ; whilst careless founding 
and rapid cooling are contingencies connected with the 
{ffodnetion of cast-iron girders — which are necessarily long 
and complex castings. Cast-iron is treacherous^ inasmn* 
as it is brittle and liable to be startled into fracture by 
impact trifling when compared with what it may have 
borne safely as a dead-weight ProTing long metal castings 
1^ straining them upon their transverse section does bat 
ag^vate imperfections, and leave the casting weaker;, 
whilst no dead-weight proof is proof against blows or 
other action inducing vibration. It is only under circum- 
stances which do not admit of concussive action npon the 
beam, or which prerent it from vibrating under any riiock 
that may rearii it, that cast-iron can be safdy used in 
, beams of long lengtiis to carry heavy- wrigbts, witiiont 
some apfdiance to mit^te, at least, the imperfections 
which this substance erbib ifa ? - The application of wrought 
iron tension bars as soles to beams and girders of cast-iron TeosioD 
would prevent the most serious consequences from attend- toe- 
ing tiie failnre of the casting, if the beam were also 
prevented by binders, or by o*er sufficient means, from 
tuning round when the blow produce an oblique fracture. 

Wrought iron girders can be and are now extensively used 
to cany floors, partitions, and even walls with safety. 

Biarinnch as some soils are liable to riiange in fonniF®®*^ 
expanding and contracting under meteorological influences, 
as days which swell when wetted and shrinik when dried, 
concrete foundations are commonly interposed upon snih 
soils to protect the bnilding from derangement &om this 
canse; or rather, for that purpose walls of the cheaper 
materhil, concrete, instead of the more expensive briric or 
stone stracture, are bron^t up from a levd suffiriently 
bdow the ordinary surface of the ground. When concrete 
M used to obviate the tendem^ of the soil to yield to pres- 
sure, ei^anse or extent of base is required ; and the 
concrete, being widely spread, diould therefore be deep or 
thick as a layer, only with reference to its own power of 
transmitting to the ground the wdght of the wnll to be 
built upon iti withont breaking across or bdng crushei 
But when concrete is used as a substitute for a wall, in 
canying a wall down to a low level, it is in fact a wdl, 
wide only in proportion to its comparative weakness in tn® 
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absence of manipulated bond in its construction, and 
encased bj the eoU inthin which it is placed, 
rtings The foundation of a building of oimnaty weight is, for 
craUs. the most part, sufficientlj provided for bj applying what 
are technically termed footings to the walls. The reason 
for a footing is, that the wall obtains thereby a bearing 
upon a breadth of ground so mndi greater than its own 
width or thickness above the footing, as to compensate for 
the difference between the power of resisting pressure of 
the wall and of the ground or ultimate foundation upon 
which the wall is to rest It will be dear from this, that 
if a building is to be erected upon rock as hard as the main 
constituent of the walls, no expanded footings will be 
necessary; if upon chalky upon strong or upon weak 
gravel, upon sand, or upon clay, the footing must be 
expanded with reference to the power of resistance of the 
stratum to be used as a foundation ; whilst in or upon 
made ground, or other loose and badly combined or imper' 
fectly resisting soil, a solid platform bearing evenly over 
the ground, and wide enough not to sink into it, becomes 
necessary under the constructed footing. For this purpose 
the easiest, the most familiar, and, for most purposes, the 
lasrete^ most elTectual and durable, is a layer of concrete, w’hich 
may be formed so as to cover a surface large enough to 
obtain from the most yielding soil the amount of resistance 
to pressure required to support the weight of the intended 
building. It will be evident that upon a concrete founda- 
tion a footing or expanded base may or may not be required 
to a wall, according to the hardness of the concrete and the 
kind of wall to be built ; but it is perhaps better to give 
the footing to the wall than to wait for the sulEeicnt 
induration of the concrete to enable the wall to do without 
a footing ; and better still, to lay the concrete of such 
height only with reference to the spread or extent of base 
beyond the toes of the footing, as the gravel of which the 
concrete is made would stand at in an uncombined condi- 
tion. Concrete, indeed, is at all times more safely to be 
regarded as a substance to be placed as a layer, than as a 
substance to be set up as a wall ; for although excellent 
erections as walls may be made of concrete — as erections 
in the same form may be made of tempered clay or of pisd- 
work — ^neither concrete nor tempered clay is to be regarded 
as a proper substance with which to form the lofty walls of 
buildings in towns. The use of lime concrete involves 
walls of a considerable thickness; Portland cement concrete, 
a stronger material and having the property of hardening 
rapidly, is more commonly u^ for thin mils. Several 
patents hare been taken for erecting hmldings with concrete 
walls by the construction of trough^ formed of frames and 
movable boards or sbuttcry. But considerable doubt exists 
as to the extent to which such waUs can be built, as many 
have cracked, proved leaky, and shown other faults ; whilst 
much economy does not result except where the work is 
very plain and straightforward, where little is spent on cnb> 
sequent finish, and where the materials can be obtained 
at very little cost cither for thcmselvc? or for carnage. 

; BfM cf Coaslrvition fur PraUdion a^aimi /'iir.— Houses seldom 

take fire from common accidents, such as occur to the lighter 
movable furniture and to dta;>c:r ; but, for the most jiait, 
from the cxi>osure of timKr in or al'out the structure to 
the erntinued artion of fire, or of heat capable sooscr cr 
l&tor of inducing the cnmbustica of timU.; ; and u the 
source is most coamiooiy in defective ga.*-p;p;ag. or in | 
soaic stove, furasce, fine, pij»c, cr tube, for gfatrating or ; 
for conveying heat, or for removing the preylurts cf cem- 1 
bastion, much of the real dangfr” to baildinrs frem llrx i 
woull be prvrenU',! by avoiding that degn.-.- of i.'v-ximity j 
of timber to all sadi a« can Irad to its c- m- | 

bastion. Wdj a view to lessen the dangir to J 

baildincs with in thdr stractun arc cxjv'-.d Ir-m | 
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fire, it will be well to cotL^ider how far the timber .er.*! 
wooden fittings commonly used may he ncccsiaty* either to 
the stability of the bni’dinge^ or to tJic comfort and Cvi.- 
venience of the inhabitants. But it is not our int(.ti:io:> 
to describe here the vario’us modes of fire-proof cua'tnic-T'r-’,. 
tioD, but only to notice the princijilcs ujioxi which ordinary 
buildings may Le rendered nearly incombustible. So Jong ;*'*-**' 
as danger of fire is brought to buildings through pipe* 
and tubes, the necessity must be admitted of gnawing the 
combustible materials used in -bnilditigs from any chance 
cf becoming ignited. liVhctt heat is prcduceu and jiV'C-l 
through pipes in any manufactory*, whether it li- to act 
power, or for drying or for wanning, the fires used may l*c 
guarded, and the machinery which rigulatef the intensity 
of the heat to be transmitted may be under constant cire ; 
but even in such cases there can be no certainty that the 
heat shall not at some time arrive ct the point of danger. 

But when heat is difiused throughout dwelliiig-hou'c- by 
mcaus of apparatus which is committed to persons undiillcd 
in its use, and unconscious or careless of the dangtr which 
may arise from neglect, it seems impo'.-ilde to lay down 
inflexible rulas for distances from timber vritich sh'ill 
render it safe from heated pipes. Twelve or fifteen inch> t 
may not be a greater distance than safety require.* untb r 
some circumstances, whilst there are many ca^cs in which 
the actual contact of such pipes with timber i* hardly 
inconsistent with safety*. When the air aI>out h(.atcd 
bodies is not confined, a.s it would I>c within the timbers 
of an ordinary floor, a distance between the iiml>er and 
the heated surface equal to (he Jongc.^t dinmeter of the tulic 
or pipe will he found suflicient if the (emperaturr of the 
pipe docs not exceed that of boiling w.atcr. It iv to }>? 
understood that a piece of wood will be.ar a |>owcrfttl d*..-.d- 
heat U{K)n its sidav for an indefinite {•crir>d without ipiit- 
ing, unlc-ss a transverse section of the fibre, a* at or ar»ui.d 
aOvc knot, or where a branch had been lopj^d. inrcit 
itself to the action. It is by the end that .a picev r*f wi/-*! 
exposed to powerful heat most readily ignite*. The pas's 
evolved in the snUctance of the timbir by the p.>:!:>/!) i-f 
heat applied to its surface, expanding us they are ivolrcd, 
are throwTi out by* the port.* among the flirts at t!.'* f nd*, 
if the ends arc near enough to the action to allow of ll 
effect, with less power tlian nujy* be enough to td-tain vviit 
for_tbc inflamm^lc gate.- larerally*. ^ 
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or 40 feet ; and walls of such lengths and h^hts could 
hardly be deemed safe if not more than one bncfc ttack. 
Consequently, a greater' thickness has been piesmbed aa 
the least thickness of the walls of bnildin^ of the sizM 
indicated. In the older Metropolitan Building A^mn^ 
greater thicknesses were prescribed for the walla likely to 
be the longer walls- j whilst the only necessily for more 
thnn one brick rises from stmctnral requisites, and not from 
any insnflSicienoy of a wall of solid brickwork one bnck 
thick as a means of preventing the spread of fire. 
rtiaoM. But the requisites of the structure would be as well 
fulfilled by one-brick walls upon the long sides u by 
brick t rolls, if the ordinary internal cross partition for 
dividing a house into front and back rooms were built of 
brickwork abutting upon, and at right anglra to, the longer 
walls, and carried up coursed and bonded with them. That 
is to say, parly-walls of one brick or 9 inches in thickness, 
connect^ at thmr ends by oi IS-inebL front and 

back walls, and at or about the middle of their length by 
other 9-inch cross walls, would be at the least as strong as 
1^'brick party-walls, though connected in the same manner 
at &e two ends, but without the abutting and connecting 
cross wall of brickwork. Instead, however, of snch 

• internal cross walls, hollow partitions of timber are 
commonly used in all stories above the basement story; 
and it is ly these partitioiu, and by the light and higUy 
inflammable wooden stairs, that fire extend itself rapidly 
throughout ordinary dwdl^-honses ; whilst the substitu- 
tion (rf a brick wall for the cross tim^r partition would in 
most'cas^ justify the abatement of a half brick of the 
thickness o&erwise necessary to parly-walls, and give an 
indestmctible internal anpport to the fioots, whereby also 
one of the means by which fire kavels rapidly throngh a 
house would be removed. It is true that there must be 
openings as doorways, and fittings in them for doors, in 
such internal partition wall; but the wall could not cony 
fire up from floor to floor through its own hearty as the 
hollow wood-lathed quartering partition carries it Doors 
and shutters, and door window KTiing a^ in and against brick 
or i^ne walls, may take fire and bum in any story of an 
ordinattiy built dwdUng-house, without carrying it.beyond 
the story in which the fire occurs ; for a plastered c-Ailing 
of the moat mmmon description will resist the acticm of 
flame upon its surface for a long time, and plastering of 
really good quahty, though upon wood laths, will keep fire 
off from the joists by which it is held up, almost without 
danger, so long as tiie fire acts upon tire face only of the 
plastering. If, however, fire reach the joists through the 
agency of hollow quartering partitions, the •enemy has 
tuD^ the flank of the plastering, and the floors and 
skirting above and behind it taking fire, the building 
almost inevitably falls a prqy to the flamea Any step, 
indeed, from the hollow quartering partitzon towards a 
SOM waU IB a step towards security. A brick umll is, 
perbaps, the best internal partition for all the purposes of 
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but the rearward external enclosures of bnildings, would 
secure to the stmcture the stmctnral effidemcy of timber 
on end in carrying weight, and give tiie solid and incom- 
bustible (karacter of a brick or stone wall to a partition or 
enclosure which is stmcturally of timber. The plan referred 
to is, to frame and brace wi& timber quarterings muck in 
the manner practised in England, except that the timber 
used in Paris is commonly oak, and is generally seasoned 
previously. The framed stmcture being complete, strong 
oak batten-latbs, from 2 to 3 inckes wide, are nailed up to 
the quarterings horizontally, at 4, 6, or even 8 inckes apait| 
according to the character of the work, thron|^out the 
whole height of the enclosure or partition ; and &e spaces 
between Ike quarterings, and behind the lalks, are loosely 
built up with rough stone mbble, which the laths prevent 
from falling out until the next procera has been ^ected. 

This is, to apply a strong mortar, which in Paris is mainly 
composed of plastec of Paris, 'whick. ia there of excellent 
qualily, kid on from both sides at the same time, and 
pressed through from the opposite sides so that the mortar 
meets and incoipomtes, embedding the stone rabble by 
filling up every interstice, and with so much body on the 
surfaces as to cover up and embed also the timber and the 
laths — ^in such a manner, indeed, as to render the concretion 
of atone and plaster, when thoroughly set, an independent 
body, and giving strength to rather than receiving support 
frrom tire timber. 

The Englkh brick-nogged partition is, in point of strao- 
tnre, nothing without Ike aid of timber. The plastering 
ia merely spread upon the surfaces of brick and wood, 
and is fragile in the extreme, and always liable to crack and 
drop ofiT. Ikis lathed and plastered partition is composed 
of hcillow framework of Ike timber quarters, with two 
sh'^t thicknesses of mortar, as plastering, hung upon 
slitter laths, over and between wMck the flaccid mortar 
forms a key for itsdf ; but all necessarily depends upon 
the timber, and fails with it 'wherever decay or fire may 
destroy it 

Only second in importance to the internal partition sa a 
souine of danger, or as a means of safety, are the stairs; 
and the stairs are second in importance only when the 
partitions are made to carry the floors of the several stories. 

In England, and in Iiondon particularly, even when the 
steps and intermediate landings are of steme, it is but too 
common to find the passage from the street door to toe 
foot of the stairs, and the floors whick coimect flight wito 
flight at the several landings, either wkcilly of wood or of 
slight stone living laid upon wooden joists or hearera 
Any stone paving upon wooden joists will certainly retard 
the action of fire upon the joists, especially if assisted by a 
well-plastered ceiling; but in this, again, if the floors be 
not formed of wholly incombustible materials, toe French 
practice as to floors would be better than ours. 

Ill Paris stone stairs are far less common in modem 
housto than they are in London in houses of corresponding 
ckaracster and date; but wooden staircases in Paris are 
rendered almost as safe as exmunon stone staircases ^ 
in England, by a process wiTnilftr in ckaracter to that 
applied^ to partitions and enclosures. ,The_ result is m 
almost incHimbustible stractnre. Wooden staircases fonnm 
between biuk. ot etooe walla, or between, partitions Jjt ™® 
kind above described as commonly made in modem bnuknffl 
in Paris (that ia, filled with a solid mass of concaeted rubbleji 
may perhaps be set on fire, but they can hardly bum 

It has bren remarked tlmt a mere plastered ceihng w*" jnjiw* 
resist the action of fire for a long time, althon^ toe 
tering be upon wooden lalks, and the laths nailed to jw 
of timber; and as fire does not readily act downwaros, 
flooring boards may take fire from above without any 
immediately setions consequence to toe joists under tocn>i 
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SO long as tliere is no access of air from below. Bnt the Eng- 
lish indoor plastering upon laths is commonly of the most 
fragile kind, and the slightest weight falling upon the bade of 
a ceiling will make a breach through it, whil^ tbe floors are 
commonly of deal laid upon flr joists, and are ei^osed to 
the action of fire from bdow directly the lathed and plas- 
tered ceiling has failed ; if, indeed, the fire have not found 
its way to the joists under the flooring boards by the hollow 
lathed and plastered quartering partitions. In the timber 
endosures and partitions, which economy induces the Paris 
builder to introduce as substitutes for the timber is 
so embedded in and made part of a.solid concrete, as to be 
protected from almost every casually of whidi it is suscep- 
tible. Bnt the Prendi render their floors also so nearly in- 
combustible as to leave bnt little to desire in that respect 
and in a manner attainable with single joists, as well, at the 
least, as with joists framed into girders. According to thdr 
practice, the ceiling must be formed before tire upper 
surface or floor is laid, as the ceiling is formed from above 
instead of from bdow. The carpentersi’ work being com- 
plete strong batten-laths are nailed up to the under sides 
of the joists, as laths are in England; bnt thqr mudi 
thicker and wider than our laths, and are placed so far 
apart that not more, perhaps, than one-half of the space is 
occupied ly the lat^. The laths being affixed — and th^ 
most be soundly nailed, as they have a heavy wei^t to 
carry — ^a platform, made of rough boards, is strutted up 
from below parallel to the plane formed ly the laths, and at 
about an ineb bdow them. Mortar is then laid in from above 
over the platform and between and over the laths, to a 
thickness of from 2h inches to 3 inches, and is forced in 
under the laths, anJ under the joists and girders. The 
mortar, being gauged, as plasterers term it, or rather, in 
great part composed of plaster of Paris, soon seta snffidently 
to allow the platform to be removed onwards' to another 
compartment^ until the whole ceiling is formed. ,The 
plaster ceiling thus produced is, in fad, a strong dab or 
table, in the body of whidi the batten-laths whi(& hold it 
up are incorporated, and in the back of which the joists, 
from which the mass is suspended, are embedded. The 
finishing coat of plastering is then laid oil Sudi a ceiling 
irill resist any fire that can act upon it from bdow, under 
ordinary circnmstances ; and it would be difficult for fire 
to take such a hold from above as to destroy the joists to 
which a ceiling so composed is attached, the laths and the 
under dde of the joists bdng alike out of its reach ; and 
consequently such a ceiling alone would diminish the 
danger from fire, although the floor above the joists were 
laid with deal boards. 

A boarded floor, however, in Paris is a luxury not to be 
found in the dwellings of the labouring classes, nor, 
indeed, are boarded floors to be found in any dwellii^- 
honses bnt those of the more costly description. 'Whether 
the proposed surface is to be boarded or not, how- 
ever, the flooring joists are covered by a table of plaster 
abov^ as completely as they are covered by a plaster 
ceiling below. Bough battens, generally q>lit and in short 
lengths stout enough to bear fte weight of a man without 
bending, are laid with ends abutting upon every joist, and 
as dose together as th^ will lie without having been shot 
or planed on their ed^. Upon this rongjh loose floor, 
mortar of nearly similar consistence to that used for the 
ceilings is spread to a thickness of about three inches ; and I 
as it is made to fill in the vdds at the ends and sides of 
the floor-laths upon die joist^ the laths become bedded 
upon the joists, whilst thqr ate to some extent also 
incorporated with the fdaster. The result is a firm floor, 
upon which, in ordinary buildings, paving-tiles are laid, 
bedded in a tenacious cement. It must be dear that the 
timbds of a floor so encased could hardly be made to bum 


even if fire welh let in between the floor and cftiling 
But it has been already stated that the practice of malring 
these incombustible floors is connected with tho use of 
walls which have no timber laid in them bedwis^ and 
that the timber endosures employed instead of walls, and 
the internal partitions, are rendered practically incom- 
bustible, whilst the wooden staircase whiih economy dictates 
to the Parisian builders — ^the freestone which is used in 
building walls being altogether too soft for the purpose — 
is also rendered, in the maimer already shown, almost 
unassailable l^ fire. 

It may be remarked with reference to the employment Ej.. . 
of any substance such as cinder, being of the nature of of T' 
pozznolana, or volcanic scoria, in mortar, to form a floor in 
the manner above described (about 3 indies thick), that as 
all such mortars eiqiand in setting, the walls of buildings 
may be forced out by the ei^ansion of the plaster floors, 
if the whole surface of the floor in any story be at once 
covered with the mortar. A margin of 4 or 6 indies on 
every side should be left void until the expansion has 
taken place, when the floor may be completed with an 
assurance of dose joints, and wiAont injury to reasonably 
stable walls. 

When a boarded floor is required, as the surfaces of the 
true joists lie under the mortar, a base for the boards is 
formed of what English carpenters would call stout fillets 
of wood, about 2^ indies square, ranged as joists, and 
strutted apart to keep themin their places, over the mortar 
table, to which they are sometimes scribed down, and that 
to these fillets, or false joists, the flooring boards are 
secured by nails; so that in truth the boarded floor is not 
at all connected with the structure of the floor, but is 
formed upon its upper coat of plaster. The wooden floor 
thus becomes a mere fitting in an apartment, and not 
extending bqrond the room the floor mi^t bum without 
communicating fire to the stairs, even if the stairs were 
readily ignitible. 

The pradicenow in Paris, in respect of floors, is to form Floats 
the structure of wrought iron joiste rolled to the form ^ ' '■ 
known with us as I, T, and X iron, and to fill in with the 
same strong plaster between, below, and above the iron, 
and so to form a slab of plaster from 6 to 8 indies thick, 
according to the bearing and the depth of the iron bars — 
the bars being envdoped in the plaster; and the ceiling is 
formed as bdore described 1y laths resting on the lower 
flanges. Ih order to listen the wd^t of the solid 
plai^, earthen pots have been placed between the joists 
and the spaces fiUed up with the mortar. 

The necessily which arises with us of dividing the upper Upper 
stories of houses into more rooms, as bed-rooms, than are psrtitii. 


commonly required in the lower stories, will be made an 
objection to any process that would render the partitions 
heavier; bnt it is not in the upper stories that the lathed 
and plastered partition is most dangerous in reject of fire. 
Generally the stairs may be endosed 1y solid partitions 
throughout almost the whole hd^t of an ordinary dwelling- 
house without occasioning any inconvenience as regards the 
greater wei^t of sudi a partition ; and gener^y, too, 
the partition which divides the front from the back rooms 
of sudi houses may be carried up throughout the whole 
hdght of a house without removing the bearing, if the 
house be jndidonsly disposed. Bnt even if a partition rest 
upona beam or girder, a very sli^t addition to the scant- 
ling of the timber will make up for the additional wd^t 
idiich the filling in of the partition would invdve, if the 
materialn of the coro be wdl chosen ; and it is well known 
that a piece of timber placed over a void as a bressnmmer, 
and carrying a wall, resists the action of fire for a long time, 
and the longer if it be of oak or other hard wood. It is 
not necessary, however, that the timber enqdqycdin parti- 
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tions and enclosures sbould be of SSr^Two^’o?* th^rades Trill be described, and 

“ TS. of fire TTO now p^^ed to tbe ,^inary_r^!“e of ^ctice of 


render them most liable ^ b® bnadingf The tTro publications Ti'hich should be noti^ 

in the event of casually, should be os comprising more detafled references to these trad^. 

thanoffir;butthequartenngs.orpartationtombe^w^^ of Arddteaur^ .Bro, 1869 

Mie Tilnater concrete yrholly encases, may be of fir as safely ^ , Wvatt PaoTVorth : and Crc^s £neffelo^ta of 


the plaster concrete yrholly 
almost as of oak. 


nostasofoak. . , ^ /Vml Tnaioeerina. Bro, IBQl, — ^these Trill not, therefore, 

ThecoreusedinPamconsistsfor themostpm^ of each trade. 

and spalls arising in the procew of dressing the soft free- b ^ . ow,T,i 4 p«>t havinir furnished the snecifi- 


jPoMnrfutwn.— -The architect having furnished the Bpecifi-ronna». 


stone TThich is the main constituent rf the ^ ^ cnriorand" wirldn’^ra^^^^ of his' design, the first step 
bnildingsin that city jtrnmnare Se fSSof; and as thft relates to the 

\rill furnish rubble fit for the purpose, . . vricbkvttasTrdl as tothe mason, tto say Tvhat is necessary 

angdarand irmgdarinfom so^to^TV^ SK ft Much fo^his’ partiiar.it is evidenli 

pass freriy through tlm rubble, and , S j ^ jg not of so much importance 


through and make a perfect concrete. Bubble of almost 
any may be used ; but the kinds of stone which are 
themselves concretions, and present rough surfaces upon 
the fracture, are the best, while schistose or scaling slaty 


C;UU9vabUlCU CXI w *v*»*«w 

eqnaDy to the superincumbent weight. 

processes of bufiding little requires to be said of the aitifiaal 
preparation of foundations beyond the notice of it ahceady 
given. "When a good, hard soil is ewfly afcessiW^as 


I. aretne oesc, wmie scuiscose or Bcauug amiar s*»bu. .. — 

the worst for the purpose. But there is no solid gravel, chalk, or rock, we have nothmg to do but to 
ance for corine nartitions upon the plan described remove the surface mould, dig to the sound bottom, and a 


stones are — . . , , j -v j 

better substance for coring partitions upon the plan descnbed 
tiinn clay burnt into a kind of brick rubble. 


once to put in the footings. On softer ground ft wm 


toan way ournc inuo a ama oi duck, jtuuuib. «««. ^ -o-- -- - - ... , ^ 

The process applied to external endosnies Trill usual to employ footings at least double the width oi t 
iustifv the use of timber in their structure in situations Trail, and frequently more; but since the pTcnfaon, or 


justify 

and under circumstances in which ft may be properly 


rather revival, of the use of concrete, this is sddom or 



enclosure, but rather takes from it, being itself a source of or the rising and falling of springs, as the alteraate * 

infirmity. But chimneys and their flues, Trith their con- ing and swelling of the ground must affect 
genera, stoves and furnaces, ought nol> under any drcnm- IVost seldom penetrates a foot into the ground ™ ‘ , 
stances, to be formed in an enclosure in which timber is country; but in day soils, fissures, the conseqwncM oi 
employed as a part of the structure. drought, are found 3 feet and more in depth. Thq hosis 

Under some drcumstonces, again, — that is to say, when should, therefore, be bdow this point in suim a stiatt^^ 
any street of a toivn is so uide and the buildings to he built U-the ^nud be springy, ft should be drained, if possible , 
fronting it ate to be of snch small devation, as to make if not, a foundation should be made with concrete m low 


the communication of fire from one side to the opposite side 
practically impossibly if the buildings adjoining laterally 
are effectually separated from one another by suffident 
waUs, parly or otberTrise, and these project before the 
outside faces of the front and hack enclosures so as 
effectually to prevent fire from passing round tiiem, — the 


as the lowest levd of the Trater ; or if very deep or bogg]^ 
piles must .be used. The plan of building on deepen an 
planking, so common some years ago, is very bad, as they 
rot after a tuny and the building settles in all directions, 
os tiie greater Tvd^ts crush the decayed timbera soonw 
than do the lifter portions of the building. Where gronnu 


temperature of dwdlinghonses may he much more easOy | is alteinatdy wet and dry, the best timber soon decays , 

fPlitt nBfi 


X.EC.V, ituuxsauluc, uuu c^juawiB wuiaiuo Viuuug XUJT Ulc Jtivula I BupeiScuCU VVSty OlBST nr iJTi rani xottUlUiuuu. 'u 

of a dwelling-bousy if the boarding be hacked up solidly, I defined as a sort of tough masonry, composed of^ broken 

and the timber quartetings necessary to seciue ft be * ' * - . m. i.«ib 

properly filled in between and bdiind Trith brick or stono 
work, or with rabble and concrete in the maimer already 
described. Brickwork builds up badly with the raking 
braces of timber-framed enclosures, and the concrete 
described^ would not be so perfect with Tveather-hoaxding 
on one ride as if the mortar wrete throTm in ftom both 
std^ ; out taking braces ate less essential to enclosures 
whiA are filled in and backed with a heavy body of brick- 
work or concrete, than when mere lathing or even brick- 
nognng is to be employed ou the inside. A 9-inch brick 

'rety well built up with framed no piece of stone should exceed a hen’s egg in si» . 

^ bracey if the work be built I this country the lime is generally ground, which is had, as 

between and around the ouarterines. ,♦« I i J.. «tl, fhe eood* 

say, the inner 
tcring, and so 


pieces of stone or gravel, cemented together with 
prepared in various vrayy and tiioxou^y mixed ? » 
and not* laid by hand but thrown at random into tn 
trenches, to form the depth require^. ^ . 

Any hard substance, broken into small pieces, wfiU 
good concrete That most used is gravel, or 
This should not be too finy as the sand which mayw 
in it Trill mix Trith the lime and form a sort 'of raon^ 
assisting to cwnent the* stones to^ther.^ H dd 
stones' or masons’ chips are used, it is desiiaUe to a 
some sharp sand irith them. The general fal®-. 


bftlf >irinV Ti that is to the core or unbnrnt portion is ground up .Trith 

. J^®- About one-sfarth part Of lime is gener^y «a®^ * 

• as to show on the inside a ulain brick walL cbniv lima « <i«Tnn situation. W “ 
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erected for the purpose 6 or 8 feet above the work ; but 
this process bos been very justly censured as uncertain by 
eminent engineers, who pn^er to put it in layers of not 
more than one foot in thickness, and to level each course, 
ramming it down thoroughly. T^en the lime is too hastily 
put into the trenches, and has not had time to be thoroughly 
slaked, the process will continue, and the mass puff 
or swell and sometimes cause considerable mischief. Wing 
walls of bridges have been thrust out by this means. To 
make a solid concrete all the interstices of the gravel should 
be filled with the sand, and the lime and the water will be 
absorbed without any increase of bulk. Li France the lime 
is first made into a paste, and the mixture is then called 
leton, not concrete; this is a more scientific process for 
obtaining a sound substance. In some eaperiments 
made by the Architectural Publication Society, where the 
materials were carefully mixed,' no change took place in 
the bn^ ; but some experimentalists, practical men, and 
writers d^r on this point, and assert there is a loss of 
one-seventh in bulk when set. The lime, if it can be 
procured, diould be hydraulic; and concrete is much 
improved by the addition of the volcanic sands. French 
authors recommend, as good proportions, on&fifth hydraulic 
lime, one-fourth pozzuolana, one-eighth sharp sand, and the 
rest broken stone or gravel; or 20 per cent, hydraulic 
lime, the same of trass, the same of sharp sand, 15 per 
cent, of gravel, and 25 per cent, of broken stone. Perhaps 
the very best concrete is made of a simple mixture of gravd, 
sand, and Portland cement. It is unnecessary to enter 
into the details of foundations in water, as this but sddom 
comes within the ordinary builder’s province. 

Digger orExeataior . — ^The digger works with a pick-axe 
and a ^de or shovel. lYith the jnck-axe he breaks down 
the soU if it be hard or very stiff, and throws it out with 
the shovel ; but compacted sand and alluvial soil are spitted 
and thrown out with the spade alone, without previous 
breaking down. When rock occurs in a foundation, the 
assistance of the quariyman is requisite to cut through or 
blast it, as the occamon may require. The digger should 
be required to produce a perfect levd in every direction, 
and especially in trenches for walls; nor may this be 
done replacing loose matter, but the levd. must be 
produced on the solid or undisturbed bed. A good 
excavator will dig and throw out, of common soil, into a 
basket or wheelbarrow, 8 or 10 yards per diem ; but of stiff 
clay or firm gravel not more than 6 yards. 

'When the excavation has to be dug to a depth about the 
height of a man it wfil be necessary to strnt the ground to 
prevent its falling in, especially if it be of a sandy, loose, 
or watery nature, lliis is done by placing on each side of 
the cutting upright planks against the soil, which may be 
either open or dose, according to the qndify of the soil, 
and agamst these one or more horizontal waling pieces 
secured l^ horizontal cross pieces or stmts, and waging 
up as necessary. On these stmts are form^ the lan^gs 
or stages on which the lowest workman throws the s^ 
he up, whidi is then again tiirown up 1^ a second 
man to auother stage or to the surface, accor^g to the 
depth. Sometimes the soil is hmsted in baskets or tubs 
raised by a windlass worked ly hand, or by a horse-mn. 
When the work has been executed for which the excavation 
was prepared, the di^er has to fill in over and around it; 
wirafnlly raTnTning the scil to prevent inequalities on the 
surface by the soil sinking, and to prevent water soaking 
in which might affect the foundations. 

BmcxwonK. 

TtiP. tools and implements employed by the bricklayer 
are the trowd, plumb-rid^ rod, levd, square, bevd, line-pins 


and lines, raker, jointer, crow-bar, pick-axe, and rammer, 
together with a hod and i^ade for his labourer. Besides 
these there are sundry others, as'an axe, saw, and mbstone, 
used in ctutting and ganging bricks, and some which are 
peculiar to tiling and paving. A png-mill and screens for 
mixing and tempering mortar, and tubs and pails for water, 
are also auxiliaries of great importance. 

In ordinary practice the bricklayer’s scaffolds are carried Sea., 
up with the walls, and are made to rest on them. Having 
b^t up the walls as high as he can reachfrom the ground, 
he plants a row of pedes, which vary in height fmm 30 to 
40 and even 50 feet, jmrallel to and at a di^nce of about 
4 feet 6 inches from the walls, and from 10 to 12 feet 
apart. To thes^ whiidi are called standards, are attached 
by means of cor^ other poles called ledgers, horizontally 
and on the inside, with their upper surface on a level with 
the hipest course of the wall'yet laid; and on the ledgers 
and w^ short transverse pedes, called putlogs or pntlock^ 
are laid as joists to cany the floor of scaffold boards. 
These pntlocks are placed from 4 to 6 feet apart, according 
to the length and strength of the scaffold boards ; and the 
ends whi^ rest on the walls are carefully laid on the 
middle of a stretcher, so as to occupy the place of a header 
brick, whi(di is inserted when the sc^olds are stmek after 
the work is finished. On the floor of the scaffold thus 
formed the brid^yer stands, and the materials are bron^t 
up ladders to b™ ly labonrers in hods from the ground 
below; or they are hoisted up in baskets and bu(^ts by 
means of a pullqr-wheel and foil; or by the horse-mn, 
which is more generally used, formed of a level pathway 
in whidi the horse moves, tawing up the load by the 
intervention of snatch blocks and guide wheds ; or by the 
now usual hoisting-madiine, worked by men, horses, or steam- 
power. The mortar is placed on ledged boards about 3 feet 
square, at convenient dWances ; and the bricks are strewn 
on the smffold between the mortar boards, leaving a clear 
way against the wall for the bridklayetB to move along 
unobstmctedly. The workman then recommences the 
operation of bricklaying; beginning at the extreme left of 
Ins course, and advancing to the ri^t until he reaches the 
angle or qumn in that direction, or the place where his 
fellow-workman on the same side may have begun, ^ns 
he goes on with course after course until the wall is as 
Tiigli as he can conveniently reach from that scaffold, when 
another ledger is tied to the poles, another row of puthxks 
and the boards are removed up to the new levd. 

The ledger and most of the pntlocks, however, remain to 
give steadiness to the tempomry stmeture, and so on to 
the full hdght of the wi^ the poles being pieced out by 
leng^ as may be required. If a scaffold be 
very much e^osed, and run to a great hd^t, it must be 
braced. Ttife is done by lying poles diagonally across on 
the outside to the standard and ledgers, and it may be 
further secured ly tying the ends of some of the putlocka 
to the ledgers; but an outside scaffold shodd never be 
attached in any way to the building about whiik it stands. 

A should never be loaded heavily, as well on 

account of the work as of the scaffold iteelf; for the 
pntlodm resting, as they do, on angle bricks, in a green 
wall, they exert an iigurious influence on it, which every 
p.i;iirinimT pound wei^t on the scaffold must necessarily 
i TiCTugaBj and the pntlocks themselves are liable to be bent 
or broken. A constant and steady supply of bridrs md 
-mortar on the part of the labonrers, witiiont overloading 
the scafibld at any one tim^ should he Btncily requized. 

The suspended scaffold is a very ingenious contrivance, S" 
by which painting and other external repairs of a house can - “ 
be performed at a , comparatively small cost, and without 
interference with the thoroughfare. The front can also be 
uainted by the same means. Although known at least 
^ TV. — S8. 
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round to piovcnt tho workmen falling o£ To iron bands 
arc secured pulleys and ropes, passing over other pulleys 
made fast to two or more beams projecting out of the 
upper windows, or secured to the roof-timbers, by means of 
winch the workmen employed can raise or lower the 
scaffold to any position where it is wanted to get access to 
the work to be done. 

Brifhnaking . — The manufacture of bricks forms the 
subject of a separate article. See p. 2T9 of the present 
volume. 

Mortars and Cements. — A. few observations on the com- 
position of mortars and cements for bricklaying will be 
neccssaiy here. Mortar is of two^nds, — common mortar, 
or that mixture of lime and sand ordinarily used in building ; 
and hydraulic mortar, or tbit which will set under water. 
Cement is a name given to the produce of certain argilla- 
ceous^ stones, after caldnation, which will set rapidly in 
the air, becoming a hard adhesive substance in a diort 
time, and will also set under water, both without admix- 
ture of any other substance. The name is given, too, to 
certain artificial imitations of these substances, possessing 
the same properties ; and besides, to various bituminous 
or oleaginous compositions, used in building for 
purposes. 

!. Pure lim^ which is an oadde of a metal 

calcium, does not ^t in a natural state. It is, however, 
found abun^ntly in the conditions of carbonates and sub- 
car^nutes, in chalk, and in the various other descriptions 
of limestones. Its chemical qualities and analysis will be 
described under the proper headings in this work. T.in.«. 
am generally classed, since the publication of the work 
of ^icat, a^l) rich limes, (2) poor limes, (3) limes 
shghtly hydiauhe, (4) hydraulic limes, and (5) eminently 
^ treating of mortar we Wve to de'al 
r 1 division. The first operation m 

to dnve off the water, which aU limestones co^u in a 
^tCT or lew degree, and the carbonic add gas, which is 
dwe by ca cining or burning in a kiln at red heat : this 
must be kept up for several hours, care being taken 
to w Old any approach to vitrification. By this imicess it 
^ diminished in bulk, loses nearly half its wembh 

altdStThvr®*“^“®-i, ?«li^“»«fcccmvertedrto 

o hydrate by a process called “ slakins.” or tiirowino t»nw» 

\nth considerable force and some noise, gives off a laree 
quantity of hot vapour, and falls into a powder The r^ 

a ii, ^ the process. The poor W swell to 

iratcr Ld*(Lik? 7 1 fonned absorb 

TOicr, and cisii} tdkG tlic fonn of a. ivi^p 'riiAwr i. • 

of the i»oor limes wffl be *^® 

■‘drowns” the lime shoidd not bo used, as it 

workmen. \\l,en iJthc of the 

•■aTlionic acid, whicli is 

quantities, and graduallv to ^^®«*.*®®**‘*o®onsiderablc 
hnnlcm if theSfLb?! “gain, and so to 

lime, it may bo kept for *^® **ydrate of pure 

(liK ii. caji? 1 1 ) ki?s that 1 1. * of time. Alberti 

ditch, which from certain some in an old 

•'00 ye.iT3, nnd was as soft i *^®'® 

hctly fit for use. or marrow, and per- 

•‘"■‘lkA,aftdincrKuS"n\^? but'?“ ®®®^y 

^ >s curious that thou^ 
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the stones differ so niuch in outward appearance and in 
texture, the lime, if they be well burned, is the 
The softest dialk and the hardest rag-stone or marble yield > 
an eqnalfy ^od lime, the calcium wMch they contain being . 
the same mineral But hs chalk generally contains water 
inegnlarly distributed in some places and not in.othemi 
and as it does not exhibit the change tbnt. Tnnrbi^. 
stone does, it is frequently unequally burned, and therefore 
slakes imperfectly. It is said by gigging (Mortars and 
Cements, p. 29), however, that lime made from nbniV ' 
absorbs carbonic add more rapidly than timt - mmip from . 
stone ; but experience does not seem to warrant this con- 
clusion. Poor limestones are those which contain silic^ Poor lime 
magnesia, manganese, or metallic oxides. In consequence "hmo. 
of this they are more liable to vitrify in burning, and do 
not slake so fredy. lime is generally of a browner 
colour than that from rich limestones, which is said to be a 
proof of the presence of the above-named wiBfanip. nTi^as 
If, however, thqr be ground so as to facilitate the glairing of 
every partidei, and if used immediately being up, poor 
b'mes produce a mortar which becomes harder than' that 
from the rich limes, and which resists water better. In 
fact, works where the latter have been used have been 
foimd to foil entirely by the action of running water, 
which, as before has been said, will continue to remove the 
whole of a rich lime particle by partide. 

It is found that .the mixtnre of some kind of hard matter Sanda 
in partides or grannies facilitates the setting of mortar, and 
rendms it harder and more adhesive than when used alone, 
besides the saving of limestone and expense of burning. 

^e harder this material and the diaiper tiie partides the 
better, as the brick or stone has always some irregularities 
on the surface, into which these angles or diarp points 
nmy enter, and form what is called a key. The substance 
most generally used is sand, which is rfnggpil as river- . 
sand wd pit-sand.' The former is usoally preferred, 
as it is more free from eartiiy matters^ particularly soft 
loams or clay. Mortar made with sand containing one- . 
seventh or one-dg^th part of fat day moulders in winter 
marl, — a drcumstance which proves the propriety of 
freeing from day the sand used in mortar. If pit-sand bo 
ns^ it shonld be well washed. Scarcely any matetid 
IS better than crushed quarts or flinty from the sharpness 
of the angles of the^ partides ; in fact, it is said that very 
sharp sand, with an inferior lime, will make a more adhesive ^ 
mortar than soft sand with the best lime. The practical 
pixing of mortar will be noticed farther on. Where sand 
IS scaroe, other materials are sometimes used, the principal Othg 
and cheapest of which is burned clay. The Bomans used “* 
ttis erteasivdy in the form of pounded tile. At present 
tne custom is to throw up day mixed with fuel in loose 
heaps, to bum it dowly, and then to grind it in a mill 
with a proper quantity of lime. The French writers at 
one tune asserted that burned day, if not equal to pozzuo- 
na, was very nearly so; and large quantities were used 
as nyoranhe mortars at varions public works. Where the 
^ter ^s ^h, os at Strasburg, the work stood very 
but where these mortars were exposed to the action 
0 sea-water, they failed and went to powder in three or 

great attention to the subject; 
autt though he attributed much of the fault to the impM^ 
of the materials, it appears nith but 
ttie doubt there is some inherent difference between tii® 

®®d other volcanic products and those produced 
^ long investigation, Vicat was of opiniou 
tnat this failure was due to the quantity of hydrochloride 
®l^ys present in sca-water ; but in what way 
anected the burned day and not the volcanic products 

he was unable to explain. 

very excdlent mortar, much used by eng^eers iu 
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tunnds, is composed of one put of moderately hydraulic 
lime, one part of coal ashes, one part of burned clay, and 
ig and two parts of sharp sand. The vitiified refuse of furnaces, 
Idas, called slag, and the scoriae from the iron-works, have also 
been crushed and used instead of sand ; and with lime, 
slightly hydraulic, produce good mortar. The former is 
preferred to the latter, as having sharper and harder par- 
ticles, and containing much less iron. Coal cinders Imve 
been used, and seem to have some hydmulic properties ; 
they should, however, be emplc^ed with caution, for it is 
considered they make the Ume “ short.” Wood dndeis 
are too alkaline to be used with safety. 

Dlcanic The vitrified and calcined products of volcanoes make 
vdnets. most excellent materials for mortars, particularly where 
teqitired to be eminently hydraulic. The principal of them 
)snolana. is the pozzuolana, which abounds in Italy. It is called so 
from being found in great abundance at Fozzuoli, neu 
Naples, and is, in fact, the basis of all the best Homan 
mortars, ancient as well as modern. It is usually sent to 
England from Civita Yecchia. It varies in colour from 
reddish brown to violet red, and is sometimes greyish; it has 
a roughly granulated appearance, and sometimes resembles 
a cinder in texture, and has frequently a spongy appearance. 
Acids have little ^ect on it, and it is not soluble in trater. 
A Mwiilftr earth is found in the centre of France. But one 
long known in this country comes from the village of Brohl, 
near Andemach, on the Hhine ; this is called tarrass or 
XUS. trass. These materials have a wonderful effect in rendering 
even the rich limes eminently h 3 ’draulic, and in less propor^- 
tions improving the hydraulic limes. Yicat says, these 
mortars begin to set under water the first day, grow hard 
in the third, and in twelve months are as hard as the bricks 
themselvea. ^e mixture of common lime with these 
materials, according to the French writers, should be 1 of 
pounded lime to 21 of pozzuolana, or to 2 of trass; or 1 
of lime to 1 of sand and 1 of pozzuolana. 

In addition to the hydraulic limes, which have been 
thus described, there is a peculiar class of stones, whidi, 
when burned and pulverized, may be used as mortar, 
without admixture of sand or any simihur substance ; and 
which will not only set rapidly trader water, but will acquire 
an unusual degree of h^ness and tenacity. These are 
tatnial called natural cements. Mr Barker is supposed to have 
ements. l)een the inventor ; at any rate, that gentleman took out a 
patent about sixty years ago W what he called Homan 
cement. His mater^ were the argillo-calcareous nodule^ 
or septaria, found in the Isle of Sheppey, and commonly 
called bald-pates. They contain about 70 per cent, of 
carbonate of lime, about 4 per cent, of oxide of iron, 18 per 
cent, of silica, and 6 or 7 per cent, of alumina, ^e 
process is simply to break the stones into small pieces, and 
bum them in running Mins with coal or coke ; they are 
then ground to a powder, and headed up into casks for use. 
The success of Barker's cement led to experiments in other 
plaoss, and the same process was carried on with other 
argilh^lcareous nodides, as the septaria at Hawidr ; those 
in Yorkshire, which produce the cement called Atkinson’s; 
and those in the Isle of Wight, which produce the Medina 
cement. Similar substances were also discovered, and the 
same processes carried on in France and in Hussia. All 
these cement-stones effervesce with acids, and lose about 
one-third of their weight in burning. BarkOT considered that 
the more the stones were burned short of absolute Nitrifica- 
tion the better ; but this is not the practice in the present 
day, though, no doubt, sound in theory: When taken from 
the iriln Ihese stones not slake witiiout being pulverized ; 

and if kept dry, and not exposed to the air, the cement will 
be good almost any length of time ; but it rapidly absorbs 
both water and carbonic acid if not carefully (^ed up, 
and falls back into a state of subcarbonate, from which it 
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I is said it may be recovered by fresh burning, but it is 
doubted whether it is ever so good as on the first nalmnnfinn 
The great utility of these cements, and the axpenHP. of a : 
obtaining the stone, induced manufacturers to endeavour 
to discover some method of making an article by artificial 
means which should resemble the natural cements. Mr 
Frost seems to have been the fiirst who attempted it on a 
large scale ; but though he was assisted by &e science 
of General Pasley, the results did not come up to the 
e 2 q>ected standard. Of course, the olgect was to produce 
an argillo-calcareous substance containing the same chemi- 
cal qualities as the natural nodules, which might.be 
burned in kilns as they are. The attempt to combine 
argil in the form of burned clay, to be mixed with lima 
instead of pozzuolana, had par&dly failed, as has been 
stated above. The experiments conducted by General 
Pasley, and 1^ Yicat at Meudon in France, were all based 
on the principle of mixing together, in a mill, with a 
quantity of water, masses of chalk and day, just as tiie 
brickmakers do for the production of malm bricks, but in 
the proportion of about four of the former to one of the 
latter. - The fluid mixture is run out into shallow receivers, 
and when dry is cut into small blocks or lumps, and burned 
exactly as the natural nodules are. The difficulty was to 
give the materials the full degree of calcination short of 
vitrification. A successful result seems to have been at last 
attained by the inventors of the Portland cement, so called ?<»■ 
from its near resemblance to Portland stone in its colour. 

It not only possesses the property of setting more quickly, 
and has greater powers of cohesion than the natural cements, 
but it may be used with a superabundance of water in the 
form of grout, which thqr cannot be ; above all, it seems 
to resist the action of sea-water beyond all others ; and it 
is proof against water when used as a mortar in setting 
brickwork, and in the composition of concrete for founda- 
tions. It also forms a very superior cement for plasterer's 
work. A prepared patent carbonate (Westmacott’s patent) ' 
is used in combination with chalk, grey, and all other 
limes. An the carbonic acid being remov^ from the lime "" 
in its burning, 75 per cent, of this acid is restored by its 
mixture with the prepared patent carbonate, and its indura- 
tion immediatdiy commences, instead of the lime gaining 
the carbonic a^ by atmospheric influence through a 
lengthened period. It is used as a quick stucco for rapid 
plastering ; and as a carbonated lime for external us^ it is 
in the course of a few days converted into a stone mortar. 

Srienitic mortar is the name given to a composition Scott’ 
lately invented by Major-General Scott. He was the first 
to observe, about eighteen years ago, that a limestone 
capable of conversion by burning into a hydraulic lime 
might furnish a good cement by simply allowing a small 
portion of sulphuric add gas to pass into the Min during 
the burning of the lime. Having found difficulty in carry 
ing out this process he now mixes with the water used 
in the preparation of tiie mortar a small quantity of sulphate 
of limn ({.e., plaster of Paris, or gypsum) or green vitriol 
It has the advantage, when used for plastering, of allowing 
the setting coat to be applied in forty-eight hours after the 
first coat has been put on. This mortar is said to save 
tinlf the lime, is four times as strong, and sets in one 
quarter of the time required by common mortar. The lime 
will take six parts of sand, and is said to be an excellent 
substitute for Portland cement for concrete at less cost. 

Asphalt, or mineral pitdi (see Asphalt), has latdyj: 

come into extensive use for paving, for covering the backs 
of arches, or rendering the walls of basements where wet 
is likdy to soak throng, also as a damp-course over the 
footings of walls to prevent the rise of damp, and for 
lining dstems and tanks to prevent the escape of the fluid. 

The best qualities are the Yal de Travers and the Seyssd, 
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both obtained from France. In using asphalt for ^ving, 
a bed of concrete, made of the best hydraulic lime, is first 
prq>aTed, and made fair at top by a rendering of similar 
mortar. The asphalt will not dissolve with heat l^ itself, 
but will calcine in the caldron. A small quantity of pure 
mincaral pitch is therefore first put in ; when this is hot 
the asphalt is added, and soon dissolves; a queutily of 
powdered stone-dust is then stirred in, and a small pottiou 
of quicklime. The mixture in its mdted state is then 
laid on the bed of concrete (which must be quite dry), and 
spread dose and fair, some sand being sprinkled over the 
top and well trowelled in. The best proportions are said 
to be about 2 pints of mineral pitch to 10 & of uphalt 
and one-fourth bushd of stone-dust. Another method of 
forming a paving is to place on the concrete a layer about 
3 inches in thickness of hot asphalt in powder, and then 
to ram it down with hot iron rammers, until it has come to 
its proper consistency ; it is then finished as nsuaL 
has been latdy much used for roadways in the city of 
London and elsewhere. The same material has been com- 


pressed into tiles ahont 6 inches square; and these laid or 
a ^od foundation. A very inferior imitation is made bj 
mixing a quantity of sharp sand with gas-tar, heated in t 
caldron, and then adding some quicklime. This may dt 
for rendering walls, &c., to keep out wet, hat it is of vctj 
little use as paving. Gravel coated with tar, and thei 
laid aud set iu tar, rammed down, and sanded over, makes 
a very good pavment for ordinary footpaths. 

As before itoticed, particular attention must be paid tc 
cleansing the ssnd to be used for mortar of every particit 
of day or mud that may adhere to or be mixed up with it 
Se^and is objectionable for two reasons : it cannot hi 
perfectly freed from a saline taint, aud the partides an 
m^ver generally rounded by attrition, caused by the 
a^on of the sea, which makes it less effident for mortar 
than if they retained their nataiul angular forms. Lime 
f moment it is to be mixed up 

^ “ fflortar, but the sooner that is done 
after it u tot the better. The proportion of lime to 

ilff to three : but 

h-me ^ that is, if the 

nSilfr ® ^“® Pnngeat impalpable 

nS other foreign 

^® ?‘®®“ ®“® part ^ 

w enough , more js mjqnous. The in^edients should bo 

eftte consistent and paste-Iifce. 

j ^ ^®“ bnnied-day, as above 

’“Si talocaHtfeawI^itis W 

wth lime m a null, but unless very great care is taken in 

though aw other*S?h^°^ r®* ^*®*’» 

even in the slightest *® ^ brackish 

lime-water shoSl be ^mmended that 

quick-setting cement P*^erence to pure water. A 
used in buiding in Enela^ tl»<^ whidi are commonly 
Soman cement and Poiflnn^ known as Parker's or 

or gauged S it fa ®®“ *’® 

keep a labourer folly emnlowi^®^ l>ricklayer will 

alone. It fa toed “ Sauging cement for him 

about two or three to abonfc”fiTe**n Proportion of from 
the cement, according to th^onov^ ^ ®®® 

the labourer as he and 

mixture to the bridE&ef^t for^« ^®®*^ ^ppKes the 


a minute, or it sets aud is spoiled and wasted, for it 
should never be worked up again. 

The average size of bricks in England is a fraction Bride 
under 9 inches long, 4^ inches wide, and 2i inches mdlr 
thick ; and in consequence of this uniformity of size, a 
wall of this material is described as of bo mai^ ^cks in 
thickness, or of the number of indies which xe.«^lt from 
multiplying 9 inches by any number of bricks ; a9-indi 
or one-hiick wall j a 14-indi or one-hrick-and-^-half wall 
(13j^ inches would be more correct, in fact, for although a 
joint of mortar must occur in this thickness, yet the 
fraction under the given size of the brick is enn uj rb to 
form it); an 18-inch or two bride wa^ and so on. 

The great art in bricklaying is to preserve and mainfain Brickli^- 
a bond, to have every course perfectly horizontal, both mg. 
lon^tudinally and transversely, and perfect^ plumb 
(whidi last, however, may not mean upright, though that 
is the general acceptation of the term, for the plnmb-rale 
may be made to smt any required inclination, as inward 
against a bank, for instance, or in a tapering tower) ; and 
also to make the vertical joints recur perpendicularly over 
each other, which is vulgarly aud technically called keeping 
tire perpends. By bond in brickwork is intended thatBonflii®. 
arrangement whidr shall make the bricks of every coarse 
cover the joints of those in the course below it, and so tend 
to moke tire whole mass or combination of brides act os 
I much together, or as depcndcntly one upon anothm; as 
I possible. The workmen should be sfxictly supervised as 
I they proceed with it, for many of the failures which have 
j occurred may be referred to their ignorance or carelessness 
I in this particular. The object of bonding will be under^ 
rtood by reference to the diagram, fig. 1, Hate XX. Here, ptateSX 
i it JS evident, from the arrangement of the bricks, that taxy 
weight placed on a would (supposing, as we are ohlig^ to 
siropose, that every bndc bears equally, throughout its 
whole length, a st^s laid on every part of it) bo carried 
down and borne alike in eveiy course from ( to c ; in the 
same manner the brick d is upborne by every brick in the 
line eff and so tiironghout the structure. But this forms 
a longitudinal bond only, which cannot extend its influence 
beyond the width of the brick j and a wall of one brick 
and a half or two bricks thick, built in this manner, 
would, in^ effect^ consist of three or four half-brick-thick 
trails, acting independently of each other, as shown in the 
plan at t in the diagram under fig. 1. If the bricks 
^re turned so as to tiiow thrir short sides or ends in 
ftont, instead of their long ones, certainly a compact wall 
of a whole brick in thickness would be produced; but 
the longitudinal bond would be shortened one-half, as at 
ff ch, and a wall of any greater thickness, in the same 
manner, mast be composed of so moqy indqsendent one- • 
bnck walls, as at £ in the plan before referred to. To 
obviate this, to produce a transverse, and yet preserve a 
true longitudmal bond, the bricks ore laid in alternate 
courses of headers and stretcher^ or of ends and sides, as 
snorm in fig. 2, thns combining the advantages of the two 
mod« of arrangement « 6 c and ^ c A fig. 1 , in o 6 c fig: 2- 
^ch brick in fig, 2 tiiowing its long ade in front, or 
being a stretcher, will have another lying parallel to 
iu same levti, on 'the other side, to receive 

tire^ other ends of the bricks showing as headers in front, 
which in their turn bind, by covering the jmnt between 
th^, as shown in the end of such a wall at d. Thns a 
well-bonded 9-inch or one-bri(9c wall is produced The end 
el^abons of the same wall at e and / show how the process 
? is pursued in walls of one aud a half and two 

mmks thick, the stretcher being abntted in the same course 
by a header,— thus, in a 14'inch wall, inverting the appear* 
once on the opposite sides, as seen at e, and producing th® 

sameappeatanceinanl8-inch\^asat/. Inthedu^ffl 
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under fig. 2, at g, is the plan of a 14-iuch mill, showing 
the headers on one side, and the stretchers on the other, 
and at A is the plan of the course immediately above it, in 
whidi the headers and stretchers are inverted ; at k and % 
are shown in the same manner the plans ef two courses of 
^Uh an 18-inch walL This is called English bond. 'Thicker 

d. walls are constructed in the same manner by the estension 

of the same principle. 

lets. But a brick being exactly half its length in breadth, it 
is impossible, commencing from a vertical end or quoin, to 
make a bond with whole bricks, as the joints must of 
necessity fiill one over the other. This difficnlty is obviated 
by cnttiag a brick longitudinally into two equal parts, 
which are called half headers. One of these is placed next 
to a whole header, inward from the angle, and forma with 
it a three-quarter lengtii between the stretchers above and 
briow, thus making a regular overlap, whidi may then 
be preserved thronghont; half headers so applii^ are 
technically termed closers, and are shown next the upright 
angle of the wall fig. 2, and the first joints inwards from 
the square ends by the headers in the plans at g and A. 
A three-quarter stretcher is obviously as available for tins 
purpose as a half header, but the latter is preferred, 
because, by the use of it, uniformity of appearance is 
preserv^, and whole bricks are retained on the returns. 
In walls of almost all thicknesses above 9 inches to preserve 
the transverse, and yet not destroy the longitudind bond, 
it is frequently necessary to use half bricks ; but it becomes 
a question whether more is not lost in the general firmness 
and consistence of the wall by that necessity, than is gained 
in the uniformity of the bond. It may certainly be taken 
os a general rule, that a brick should never be cut if it can 
be worked in whole, for a new joint is thereby created in 
a construction, the difficulty of which consists in obviating 
the debility arming from the constant recurrence of joints. 
Great attention should be paid to this, espedally in the 
quoins of buildings, in whi^ half bric^ most frequently 
occur ; and there it is not only of consequence to have the 
greeted degree of consistence, but the quarter bricks used 
as closers are already admitted, and tiie weakness con- 
sequent on thrir admission would only be increased by the 
use of other bats, or fragments of bri^. 

Another mode of bonding brickwork, which may be 
nd. supposed to have arisen from the appearance of the ends of 
a wall according to the former mode of arrangement (see e 
and /, fig. 2), instead of ^dng the bricks in alternate 
courses of headers and stretchers, places headers and 
stretchers alternately in the same course, fig. 3. The plans 
bdow this at e and d are of two courses of a 14-inch wall, 
with their bond, showing in what manner the joints ace 
broken in the w^ horizontally as wdl as vertically on its 
facei This is called Plemish bond, dosers are also 
necessary to this variety of bondj half bricks also wiU 
occur in both, but what has been said with reference to the 
use of them in the former applies even with more force to 
the latter, for th^ are more frequent in Flemish than in 
EngliA, and its transverse tie is thereby rendered less 
strong. Their occurrence is a disadvantage which every 
care should be taken to obviate. The arrangements of the 
joints, however, in Flemish bond, presenting a neater 
appearance than that of English bond, it is generally 
preferred for external walls when their outer faces are not 
to be covered with some composition; but Engliah bond 
should have the preference when the greatest degree of 
strength and compactness is considered of the highest 
importance, because it affords, as we have already noticed, 
a better transverse tie than the other, 
o Plemish * Mr IV. Hoshing was the first to notice (in the last edition 
md of this work) that what is in England caiUed Flemish bond 
iroad ^ unknown in Flanders, and is practised in the British Isles 


alone. ^ In Flander^ Holland, and Bhenish Gtermany, whiih 
are -bricklaying countries, no kind of bond is found but 
what is known in England as Engli^ bond. But it has 
latdy been noticed that the medieval brick buildings in 
the north-^ast of Germany are worked in Flemish bond, or 
as it is there called “ cross-bond ; ” and it is also to be seen 
at Brussels in work of about the end of the 18th century. 

Many of the buildings designed by Inigo Jones in Eng^an(^ 
and perhaps all of those by Sir 0. Wren, are executed in 
Flemish bond, which nam^ it has been suggested, migTit. 
have been derived from the word “ flemishing ” used by 
workmen, and thus applied to brickwork as TnenTiing work 
better “ finished off" tbnn the other kind. 

It has been attempted to improve .the bond in thinV warritig. 
walls by laying raking courses in the core between external ixma vm 
stretching courses, and reversing the rake when tiie coarse 
recurs. This obviates whatever necessity may exist of 
using half bricks in the heading courses, but it leaves 
jugular interstices to be filled up with bats, as is shown 
in Hate XX. fig. 4. This rq>re8eata the plan of 36-inch 
or three-brick wall with raking courses at a, between ex- 
ternal ranges of stretchers, and lying on a complete course 
of headers, and at 3 a wall of the same thickness herring- 
boned ; courses of headers would bed and cover tTiio also, 
and, in the second course above, the raking or herring- 
boning would be repeated, but the direction of the brinVa 
reversed. It will be seen that the latter demands, in addi 
tion to the triangular filling in bats at the outer ends of 
the diagonally placed bricks, hMf brickB to fill up the 
.central line of interstices, rendering herring-boning more 
objectionable in that particular, thou^ it has some advan- 
tages over simply ral^g, or thorough diagonal courses in 
other points. Neither mode should, however, be had 
recourse to for walls of a less thickness than three brides, 
and that indeed is almost too thin to admit of any great 
I advantage from it. 

Not second in importance to bonding is, that the brick- 'Walla to 
I work be perfectly plumb, or vertical, and ti^t every course i-oHcai 
i be perfectiy horizontal, or level, both longitudinally and 
transversely. The lowest course in the footings of a brick 
'wall diould be laid with the strictest attention to this latter 
particular ; for the bricks being of equal thickness through- 
out, the sUghtest irregularity or incorrectness in that will 
be carried into the superimposing courses, and can only be 
rectified by using a greater or less quantity of mortar in 
one part or ano&er, so that the wall will of course yield 
unequally to the superincumbent wei^t, os the work goes 
on, and perpetuate the infirmity. To save the trouble of 
keeping the gdumb-rule and levd constantly in his hands, 
and 3 ret to insure correct work, the briddayer, on dealing 
the footinp of a wall, builds up six or eight courses at the 
external angles (Hate XX. fig. 6), wmch he carefully 
plumbs and levds across, and from one to the other. These 
form a gauge for the intervening parts of the courses, a line 
being tightiy strained from one end to the other, resting on 
the upper and outer angles of the gauge bri^ of the next 
course to be laid, as at a and b, and with this he makes 
his work range. If, however, the length be great, the line 
will of course sag ; and it must therefore be carefully set 
and propped at suffident intervals. Having carried up 
three or four courses to a level, with the guidance of the 
line, the work should be proved with the level and plumb- 
rule, and particnlBrly with the latter at the quoins and 
revrels, as wdl as on the face. A smart tap with the end 
of the handle of the trowd will generally suffice to moke a 
brick 'yield what little it may be out, whUe the work is so 
green, and not injure it. Good worsen, however, take a 
pride in showing how correctly their work will plumb with- 
out tapping. £i work which is drcular on the plan, both 
the le^ and the plumb-rule must be used, together with 
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. M enfloA hettreen the bricks remains unoccupied, and the 

a gaage-raould or a ranging trammel, fOTeveiy ^^^M ^ conseqnenlily hollow, incompact, and necessaiily 

Sbe evidentthatthe line cannot be Serfecr T? obvkte this, -it is common to have thick 

tbaamnaeriust described. Fm every wall of ™ grouted in every third or fourth course; that is,axoutii 


one 


maunerjuab -.-rf j, groutea in every cbut* ui xviuku vuuxoa, wai. 

btidr thick, two meusho^d be employed ^ Z^fmde Uquid, aW called nroul^ is poured on and 

^ Mfiei ^Tto nflifiF inside » on© nifixx cmhio IflAAh 4>l«n4^ 


time, one outside and the other inride ; one 

lAMMtyf •• lAjnAh TPflII 


soread over the surface of the biicksi that it may run 


iUUC« WUO n J • V 11 

do justice from one ride even to a 14 -m^TOU. compiotdy. Bhis, ' at the best, 

4icks shonld not be merely Imd; every bnck m ^na v ^ ^ ^ ^ 

rubbed .^prMs.4«o« to « toUbg «P e ™7 cuunu »iB. 

the mortar into the pores of ^ « eood mortar requiTes Tffly liWe additioDol exettaon, aod is ite 

obsoloteodheeioo. Moreowr, to moh hrmbrarlc so go^ S£l^T^<S^msUls io moHog the loito wrmer 

— «m pess.^ of mM m dmop 
.?* .a * ii aVktrm.'ita fiiA mmstore of ■throttcb. the joints.- 


Ss,™ wt'n£to 

STmo^ ft^ZrS.riedT’to aertdd'to^ PhS°3^%t «»d not 

d^sLIi bef^they could be used, and for the bricklayer nor even when it is Ukely that fwst w^ omm bto h 
towTevery brick Hmself would be an unnecessary waste walls can be covered in or become so dry jj ^ 
S hL S boys may therefore be advantageonriy em- affected by frost. Covering an unfimshed wall with a 
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upoer surface of the last laid course of bricks preparatory Merely, wet weather may be guarded a^inst by foJlo^g 
to strewing the mortar over it In bricklaying with qm<*- f^e directions given above as to finding evciy come oi 
setting cements all this is of even mora importance ; in- the work well up with mortar, so ftat no mterstiCM oe 
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deed, unless the bricks to be set with cement are quite 
wet it will not attai^ itsrif to them at all. 


left into which water may insinuate itself, and by covering 
the walls with boards to act as a coping when the men m 
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As mortar is .a more yiriding material, used in brick- not actually at work on thorn ; tme joints in the me oi 


work merely for the purpose of making the detached por- 
tions of the staple adhere, by filling up their interstices 
and exclndmg the air, and the object is to produce as 
unyielding and consistent a mass as posrible, no more 
should be used tiian is sufficient to produce toe desired 
rcsidt. 17o two bri<dcs should be allowed to touch, because 
of their inaptitude to adhere to each other; and no space 
between them shonld be left unoccupied ly mortar which 
may produce adhesion. When toe bricks are a fraction 
under 2^ inches thick, four courses of bricks and mortar, 
or briolnrork, are usually allowed 11 inches in height; 
and if toeyate fully toat thickness, four courses are 
allowed ll| inches. The result of thick beds of mortar 
between toe bricks is, toat toe mortar is pressed out after 
toe joint is drawn, on the outside, in ftont ; and bring 
made convex instead of slightly concave, toe joints catch 
every drop of rain that may trickle down toe face of the 
wall, and are tons saturated ; the moistore iraezes, and in 
thawing bursts toe mortar, -which crumbles away, and 
creates toe necessity, which is constantly reenrring, of 
pointing the joints to preserve toe waH. Ihe diagram, fig. 
6, shows toe section of a 9-inch wall, with 
the joints on toe ride a as drawn, and on 
too ride h as bulged, in consequence of toe 
quantity of mortar in them yidding to the 
weight above. This, too, is in ’ addition to 
toe inconvenient settling, which is the con- 
sequence of nring too much mortar in toe 
beda In 'practice, bricklayers lay the 
mortar on the ><mtae last finished, and 
spread it over toe surface with toe trowel, 
considering that it will fill the space between the bricks of 
that conise, in addition to what they may have placed in 
too edges of the ontside joints ; but the mortar ought 
not to be so tom as to fall into toe joints by its own 
wa{»t.» . JoA .anless thiy press it down, half toe hri^t of 


wall that is not to he plMtered in any way should be pro- 
tected in this manner with great care. 

After toe footings of a wnU (above noticed) have bem 
brought up to too level of the finished surface 
ground, or to toe underside of the joists of toe lowest floor, 
there shonld always be introduced a damp-proof conra^ 
intended to prevent tout rise of damp from toe swl m tne 
brit^work wbicb is toe cause of so mndi disfigurement 
and injury to buildings. Tins damp conise is formed m 
varions ways, as a layer of asphalt, or asphalt canvas, w 
some similar material. One of the beat and most nsnal, 
as toe materials are always 
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at band, is formed of two 
courses of slates, well break- 
ing joint, and set in cement. 

Another is Tayloris or Jen- 
nings's patent stoneware damp 
course, which being pierced' 
horizontally admits air to the 
space under the floor and tons 
ventilates it. 

'Where the ground would 
come against the walla of a 
basement story, it is requisite^ 
in order to keep them dry, 
either to form an open drain 
or area, or to make what 
is called a dry area. This is 
done by buflding up against 
toe soil a thin wall of brick- 
work not less toon 8 inches 
from the main wall, and either 
straight or carved, and covering it over above toe 
with stone or slate, as in fig. 7. Thus any water 
through toe thinner wall tails down, and is 
or soaks through the bottom. This thinner wall req 
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SQpport from the main on^ and the carity has to he 
ventilated. 

aiutioii Besides the outer or main iralls of a honse, there are 
interior mills, or partitions as they are called. These in 
large ■ structures are always executed in brickwork ; in 
smaller ones they ate usually constructed of timber ; and 
these timbers are often filled in between the uprights by 
brickwork formed of bricks laid fiat or on edge according 
to the thickness of it. .A plate of wood is occasionally 
introduced to strengthen the work, whidi is then plastered 
over This is called a.brick-nog partition, lb many of 
the modd lodging-houses in London the partition walls 
‘ have been constructed a half brick in thickness in good 
mortar, for the whole height of the building, the floor 
' joists bring fixed against them to steady them. | 

loUovr Another sort of wall consists-of two skins of brickwork | 
with afewinchesbetweenthem; thisiscalledahollowwalL | 
Thetwo skins, either both of haB a brick thick, or the outer , 
one of one brick and the inner one of half a brick, ace tied ! 
together by iron band-ties at various intervals. These 
when straight are sometimes found to transmit the wet 
blown through the outer facing to the inner one, so a bend 
or loop is formed in the centre of the tie, wMdi throws 
off the water. This hollow space tends to make the houses 
both dry and warm, but it is said, to form receptacles for 
insects, Ac. An addition to snrii walls has been lately 
made by a series of these looped ties supporting a course 
dates placed not quite vertical but sloping ba<& slightly. 
The next course of ties is built in at such a level that it 
fixes the top of this first course of slate in place, and pro- 
vides a starting for the next course. Thus, in the heart of 
. the wall there is a continuous surface of slates, slightly 
overlapping at joists and at beds, and so placed that what- 
ever moisture Uows throng the.outer skin is not able to 
penetrate, but will trickle down the slates to the bottom of 
the cavity in the hollow walk This is one of the many 
building patents of Mr John Taylor. 

OBterials A rod of brickwork vrill consume about 4500 briclm, 

ind latour the number will be a few more or less than t^ 

as the bricks happen to be below or above the average size, 
and as the joints are made thicker or thinner. The 
• quantity of mortar, it is evident, will be affected by the i 
latter consideration also ; but in London it is generally 
'reckoned at from ninety to a himdred striked b^hels to 
~ the rod, or from four* to four and a half cart-loads, each 
containing about one cubic yard. The labour on a rod of 
brickwork may be done on an average by a labourer in four 
days ; this, however, does not indnde making and turning 
the mortar, nor scaffolding: Many things will, however, 
affect the' time in which the work may be performed, 
both of the bricklayer and his labourer; the fomer can do 
one-fourth as much more, at the least, in walls which are 
- to be plastered, as in those in which he has to keep the 
perpends and draw the joints, &&, and more in thick walls 
tlinn in thin ones ; and tire capability of the latter will 
depend, inversriy, on the rate at which the former con 
proceed, on the distance he may have to cany the bricks 
and mortar to the foot of the ladder, and inrinly on the 
jiniglit. he has to carry the materials up the ladder. In 
great bights , however, the materials riionld be hoisted. 

Root Tiling being much less in vogue than formwly, in con- 

sequence of the better appreciation of the superior quahties 
of slate for covering roofs, and the moderate cost at which 
clnteB are now furnished to the builder, it no longer 
maintains its separate artificer, but is performed, when it 
is requited, by the bricklayer. TOing is for the most 
tni» part of two sortsf— plain tiling and pantiling. Rain tilra 
are simple parallelograms, generally about lOf inches in 
length, 6 inidies wide, and -I of an indi thick ; and each 


tile has a hole pierced throng it near one end, to reccave 
the oak pin by whidh it is hooked to the lath. The 
tiles are laid in mortar and sometimes in hay, or moss, on 
the laths, whidh in Bn^nd are of oak or fir, with an 
overlap of 6, 7, or 8 inches. The greatest overlap or 
smallest gauge makes the securest work, thou^ it does 
not present so good an appearance externally as a longer 
gauge does ; and it requires, moreover, a greater number 
of ^es and laths, thereby adding materi^y both to the 
weight and the cost. The great overlap and the mortar (or 
hay or moss) are both necessary to prevent the rain and 
snow from driving in between and under the tiles, 
especially when of a low pitdh. Plain tiling requires the 
pitdh of the roof to be at an angle of at least 50°, and is 
one of tire heaviest coverings that can he used, thou^ it is 
at the same time one of the warmest The tiles, however, 
readily and rapi^ absorb moisture, which they communi- 
cate to the laths and rafters rmder them, to the serious 
injury of botii the latter; end the mortar in whidh they 
are set requires to be frequently pointed, the constant 
atmospheric dhanges to whi^ it is erqposed occasioning it Otber 
to crumble and fall away in no long time. Terro-metc^c -ulp; 
tiles are made with projections at the back to catch on the ^ 
laths, in lieu of pegs. Italian tiles have been made in 
England since about 1840, and are occasionally used. 

They are slightly curved, fit easily one into another, and 
have a horizontal indentation across the upper part to 
prevent the wind drifting the rain overtheheadof tiietile. 

They have either >wide or narrow vertical rolls. Taylors 
new roofing tiles have a plane surface with slightiy turned 
up edges at the sides, and a lump on the surface near the 
upper edge to prevent the upper tile slipping: The cover 
tile is of a similar size and form. They are recommended 
as half the weight of the common tiling; they are about as 
light as slating, and may be laid to nearly as flat a pitch. 

Pantiles are parallelogcams of irregolw snrfaro, straight 
in the. direction of their length, which is ISf- inches, but 
twisted in the transverse section. Measuring the whole 
surface across a tile is 9 inches wid^ but in a right line 
from point to point not more than 7, and its thickness is 
half an inch ; a small tongue or lip is bent down at one 
end from its flatter convexily, on the under side, to hook 
it to the lath by, instead cff a wooden jon through it, 
as in a plain tile. Pantiles are set dry or in mortar, on 
laths. Th^ are not laid side by 
side, but overlap laterally as in 6g. 

8 ; consequently all the overlap 
th^ have longitndinally-is 3 or 4 
inches only, or enough to prevent 
rain and snow from driving up under 
the upper, over the end of the lower 
tile; and hence pantiling is but 
little more than hidf the weight of 
pTuin tiTfng. It is, however, a much less warm coveringfor 
h^es, and is more liable to be injured by violent gales 
or gusts of wind tiian the latter is; but again, it presents a 
far more pleasing appearance to the eye. Fantiling vrill not 
bear a much flatter pitch than the other. It is greatiy 
improved by being pointed on the inside with lime and hair. 
Sometimes, indeed, the whole of the work is, as we have said, 
set in mortar ; but this mode has disadvantages to which 
pointing internally is not liable, and its superwrity in other 
respects is questionable. In both pan and plam tilmg large 
concave tiles are used to cover the hips and lid^sota 
roof. These are not generally made to overlap each other 
in any situation, but are set in mortar, and fMtencd vmn 
noils and hooks fitted for the purpose, and driven into the 
woodwork of the roof. In adfition to these on ornamental 
ridging or cresting is often introduced. A variety of 
patterns are now made for this purpose. 
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pantfle very useful for comiuou purposes is tlie Biidgewater 
tile ; it is rather wider than the common* tale and has a 
double roU> being about 16^ indies wide and 14 inches long. 

As plain tiling is heavier than dating, the plates and 
rafters of the roofs have to be nuide stouter than is neces- 
sary for slates, consequently the expense of the roofing is 
added to, supposing that the same thickness of trail be suffi- 
cient. The tile also imbibes one-seventh part of its weight 
or about 5 oz. of water in ten minutes, and takes many 
days to dry agam thoroughly, this necessarily tending to 
deteriorate the timbers. 

When the top of a brick wall is not protected a roof, 
it must be covered or coped in some manner, or it will soon 
be destroyed by the weather. Sometimes ♦bia is done by 
means of a course of bricks set across it on ihmr edges in 
cement, and called a barge course, but it is a very imparfft/yi-. 
covering, for water will trickle down the ffice of the wall 
on boffi sides, as the coping brick can be no longer than 
the^ thinnest wall is in thickness. Two double courses of 
plain tiles may be pnt side by side under tire barge course, 
rnah'ng a projection over each face of about U inch, as 
shown in fig. 9. This is much better than the barge 
Sectioa, Etevotiona. 
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re-erected, the rnortar raked out of the joints to a depth of 
about § of an inch, or deeper if the injury have reached 
further ^this can be done by a labourer -a bricklayer 
then goes over the whole with a hard hair brush and water 
to cleanse and moisten the joints ; and then, with mortar 
prepared for the purpose, ho carefully fills them all up, and 
neatly draws them with his trowel. This mortar mn a f . be 
of the best quaKty; it is generally compounded with a 
certain proportion of forge or smith’s ashes, which gives 
it a blue ting^ and adds greatly to its power of resisting 
the action of the weather. Cement is sometimes m e d 
instead of this blue mortar. 11 peculiar neatness be ze- 
I quired, every joint is marked with a narrow parallel ridge 
of a fine white putty, in the composition of which bone-lime 
forma a principal ingredient The former is called flat- 
i joint, and the latter tack-pointing. If it be an old wall 
that requires pointing, a scaffold most bo crect^ before it ; 
and where the putlocks cannot be rested on window-siUs 
! and the lik^ htuf bricks are generally drawn from the wall 
to make rests for them, and restored again when the work 
is dona The former jprocess is then.gone throqgh with a 
common wall; but if it require tuck-pointing; the whole 
surioce is well washed, and then coloured to look like new 
brickwork, before the pointing is dona The gauged 
archra over the windows and doors are.always etdoured, and 
the joints drawn with peciiliaT neatness. K in the ori^nal 
building^ of the wall the perpends have not been preserved, 
that is, the vertical joints have not been made to fall 
perpendicn^ly in tiie alternately recurring courses, the 
workman .in pointing stops up the old joints, which are 
irregular, with putty of a brick colour, nnd forms frise 
new ones in the proper places. 

Arches in brickwork are plain, rough-cut;' or gauged. akIih. , 
Hein archra ate built of uncut bricks, and the bricks being PWn. 
parallelopipeds, an arch built of them must be made out 
with mortar ; that is, the difference between the outer and 
inner periphery of the arch requiring the parts of which 
an arch is made up to bo wedge-formed, as in fig. 12 


1 . Kg. 12. Fig. 13. 

I which the bride is not, the difference must be made in 
I mortar, as in fig. 13, so that the inner or lower an^es 
of bricks used for this purpose should all but touch. The 
mortar should be more consistent than that used iu 
ordinary trailing ; and the centre on which on arch of-tbis 
kind is set or built should not be struck or removed until the 
work is thoroughly bard, or rather all such arches should 
he set in cement which will harden immediately. In con- 
sequence of this inherent defect in uncut-brick ar^es, in 
oxtensive continuous works, such as sew'ers; tunnels, vadts, 
kc., it is advisable to make them in thin independent ringB 
of half-hiick or one-brick thick, as the case may he ; that 
is, a 9'iach arch should be in two half-hri^ arches, as at a, 
6, Plate SX., and an IS-inch arch in two one-bricky 
as at 6, each arch in the latter c^se bring bonded m itself 
as in a emmmon 9-in(h wall with headers and stietchws. • 
It m evident that, by this mode of structure, a greater 
quantity. c)f the solid material comes into the back or outw 
or arch than into the lower- one; and if they b®* 
been bonded together into one arch, as at all t"®** 
diffetencKi must have been made up with mortar. Moreover, 
whatever pressure csom^ on the outer idng is carried by * 
^rectly to the inner or lower, from whose joints, boWV®» 
the mortar cannot escape or be pressed out, the inner 
angles of the bricks, by meeting; preventing it 
and the bricks of the upper arch, which conveys tn 
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pressure, are ih^selves opposed to tlie back of the 
same joints, so that its power of resistance is made equal 
to that of the bricks themselves, except at -the ends; 
which, in such worlm as we have supposed, are remote, and 
may protected by the use of cement in their joints, 
whilst mortar is us^ in the rest. ' Bough andies are those 
;a in which the bricks are roughly cut with an aze to a wedge 
^ form, and are used over openings, such as doors and 
windows, when the work is to be pl^tered on the outside, 
or in plain back fronts, outhouses, garden-walls, &c., when, 
however, they are neatly pointed with what is called a 
tuck or tucked joint. Semicircular and elliptical arches 
are generally made plain, or without cutting the bricks; 
but arches composed of a smaller segment of a circle 
(vulgarly and technically called sekme arches), if not 
gauged, are cut or axed. Very flat arches are distinguii^ed 
by the term camber, from the Ptonch eamirer, to round 
lite an ardi. It is nndies of this kind which are generally 
employed over windows and doors in external work, and 
they too are either cut or gauged. Gauged arches axe 
ged composed of bricks which are cut and rubbed to gauges 
es* and moulds, so as to form perfectly fitting parts,' as in 
masonry. Ganging is equally applicable to arches and to 
walling, as it means no more than the bringing every brick 
exactly to- a certain form, by catting and rubbing, or 
grindmg it to a certain gauge or measure, so that it will 
exactly fit into its place, as in the finer works of masoruy. 
Gauged brickwork is set in a putty instead of common 
mortar, but it is seldom used except for arches in the 
fronts of houses, dsc., which are to be neatly finished. 
These are for the most part straight, and are generally 
from 11 to 12 inches in depth, or the height of four 
courses of brickwork. Their value as arches will be best 
understood by reference to the diagram, fig. 7, Plate XX, 
by which it appears that all the material between the soffit of 
the straight arch or head of the opening i c, and the dotted 
line b fc,iB usdess, the intrados or soffit of the really 
efficient part of the arch being at that dotted line itself. 
This is the arc of an angle of 60°, — its chord, the width 
of the opening, being the base of an equilaterel triangle 
constructed on it, and the joints are the radii of a drde 
whose centre is at a. h d and c e, the continuations 
of the sides of the triangle or radii a h and a e, are 
technically termed the skew-back of the arch. Sometimes 
the arc is made under a more acute angle, in which case 
the skew-back is less, that is, the exter^ angles cb d 
and & e e are less obtuse; a silver unavailable portion of 
the arch is thus left between the arc and its ^ord, but 
that portion is less aecurdy retained under the flatter 
segment, because the joints or radii diverge less, or are 
more nearly paralld. These gauged arches bdng, as they 
for the most part are, but a half brick in thickness, and 
not being tied by a bond to anything behind them — ^for, 
ndeed, almost tiie whole, if not the whol^ of their height 
s occupied behind by the reveal and the wooden lintel — 
require to be execute with great care and nicety. It is a 
common fault with workmen to rub the bricks thinner 
behind than before, to insure a very fine joint in front. 
This tends to malm the work bow ontwa^; it should 
rather be inverted, if it be done at all, though the best 
work is that in which the bricks are gauged to exactly the 
same thickness throughout; The same fault occors when 
a gauged arch is inserted in an old wall, on account of the 
difficulty of filling up with cement the space behind the 
bricks. Fig. 8, Plate XX. is a transverse section of fig. 7, 
and the gauged arch, lintel, dec., in it show the total discon- 
nection of the gauged arch with any surrounding brickw'ork 
to which it might be bonded. The absurdity of construct- 
ing arches circi^r on plan, especially in a thin unbonded 
shell of bricks, is so deu as hardly to require notice. 
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It is generally hdd that nothing but its own components Plates a 
should be admitted into a bti^ wall, except what isw^- 
absolutely necessary for its connection with the other parts 
of a building, sueffi as wall-plates and wood-bricks (and 
that these should be avoided as much as possible), tem- 
plets, lintels, dsc. Wall-plates are applied to receive the 
ends of the joists, and distribute the weight of the floor to 
which they belong -equably along the walls. If the joists 
tailed singly on the naked bricks, their thin edges would 
erwh those immediately under them, and the rest of the 
brickwork would escape immediate pressure altogether. 
Wall-plates may be avoided by the use of framed floon^ 
which are carried by a few large beams, under whose ends 
stout pieces of timber or stone, 2 or 3 feet in length, 
are placed. These supports are intended, like a wall-plate, 
to distribnte the weight over a considerable part of the 
wall, and prevent the necessity of placing the beam on the 
naked friable bricks, and are called templates. As bond 
timbers and wood-plates are now interdicted by the Build- 
ings Act in London, the joists have to be tenoned into 
trimming joists carried % bricky ston^ or iron corbels, 
lintels are used over square-headed windows and doors, lintds. 
instead of arches in brickwork. They are useful to pre- 
serve the square form and receive the joiner’s fittings, but 
they should always have discharging arches over them, and Dischaig- 
should not tail into the wall at either end more than a few 
inches, that the dischai^ng arch be not wider tTutn is 
absolutely qecessary. Fig. 9, Plate XX, indicates the ele- 
vation of the inside of part of an external wall with a 
window in ii^ and shows the lintel over the opening with a 
discharging arch over it, and wood-btidcs under its ends, 
on the jambs of the opening. Dischaipng arches should 
be turned over tire ends of beams, and templets also, as in 
fig. 10. They may generally be quadrants of a circle or even 
flatter, and should be turned in two or mote half bricks 
over doors and window^ and other wide openings, but 
over the ends of beams they need not be in more tbw one Wood- 
half brick. Wood-bricks are used to prevent the necessity 
of driving wedges into the joints of brickwork to nail the 
joiner's work to. They are pieces of timber generally cut 
to the size and shape of a brick, or portion of one, and 
worked in as bricks in the inner face of a wall, where it is 
known the joiners have occasion for something of the kind. 

This is principally in the jambs of the windows and doors 
for their fittings, and along the walls, at proper heights, for 
the skirtings or wainscotting^ as the case may be. The 
use of bond timbers in brick walls is objectionable because Boiid 
of their liability to dirink and swdl, to decay, and to**’’" 
be set on fire; and in England the use of timber in 
walls has, since the extension of the manufacture of iron 
in these countries, been in a great degree superseded by 
that metal in the form known as hoop iron. Thin and iron, 
narrow strips of this metal are laid in the bed joints of 
mortar, at intervals more or less frequent according to the 
nature and character of the work, with the best efi'ect in 
respect of compactness and consequent strengtL An 
improvement on the straight band has been introduced by 
Mr Tyerman, whereby a notch is made and the tongue 
bent down, which coming at each hollow of the bricks 
tends to afiTord a better hold on the mortar. 

It wfll be generally found that a brick wall built with Bnck and 
mortar and faced with ashlar has settled inward to 
less or greater extent, as the work has been more or less 
carefully performed. Indeed, in the nature of things it 
caimot be otherwise, nnlesw the brick backing be worked 
in some cement whick sets and hardens at once ; for the 
outer face is composed of a layer of unyielding material, 
with few and very thin joints, which perlups do not occupy 
a fiftieth part of its height^ while the back is b^t up of 
an infinity of small parts, with folly cme-eigbth its height 
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of joiatSj vrMdb are composed of material that must both 
yidd to pressure and shnnk in drying. Some part of the 
ill effect attendant' on this is obviated by the bond-etoneSi 
which in or run throng the wall, and tend to keep 
the discordant materials together ; but still mudi it 
remains. And besides this, the internal or cross walls, 
which have no stone in them, will either settle down and 
shrink away from the external walls, or drag them inward, 
as th^ happen to be well or ill bonded or tied. For 
these reasons, brickwork built in this manner with masonry' 
should be executed with exceedingly well-tempered mortar, 
made with no more lime than is absolutely necessary to 
cement the particles of sand together, and &e sand again 
to the bric&, worked as stiff as it can be, and laid in as 
thin courses as may be to answer the purpose required of 
it. Above all, work of this kind must not be hurried, but 
allowed time to dry and ahrinlf as it goes oru In some- 
large edifices the brickwork is carried up and com- 
pleted, and after a sufficient time has elapsed for the work 
to have settled, the ashlating is carried up and worked 
in with the bond stones set in the brickwork for the pur* 
pose. 

pischarging arches over vacuities having been disposed 
; Slushes of incidentally, we have now only to speak of them under 
openings, in which situation their use is to distribute the 
superincumbent wei^t equally over the substructure, or 
along the foundation as the case may be. For tiiis purpose 
ffie arch is inverted, as shown in fig. 4, Plate XXI. ; and 
by of it the wdght brought down by the piers is 
earned along the footings, which ore thus equally borne 
upon throughout their whole length. Arches of two half 
bneks are indicated here, that being sufficient for ordinary 
purposes, and to develop the principle j in large and heavy 
^ks, arches of three half bri(^, and even greatec may be 
judged necessary. Any arc between a quadrant and a 
^ Bsed with advantage; but an are of less 
tnan 45 cannot be recommended for the inverted dis- 
ohaimng arch under piers. . Arches require abutments 
whether are or inverted; this is often forgotten 

when mverted arches are used. “ 
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the heat to which it is exposed. The part brought out into 
the room from the wall, and over tho opening, is c^ed the 
breast. The flooring in the opening is called the hearth, 
fig. 8, Hate XXL ; itis sot on bricks or stones of the 
wall, and is' nsuoUy of stone, although cement and iron 
plate are sometimes used, slab is that part of the 
floor of a room which is immediately before the Wplacr^ 
and along the extent of its front. In Wemont rooms, - 
this slab is supported by a brick wall brought up from the 
ground ; but in upper rooms the slab is supported by a flat 
half brick arch called a brick trimmer, which is tamed from * 
the chimney breast under the hearth on one side to the 
trimmer jdist on tho other, which is generally wn d e some- 
what thicker than tho other joists for this puipose. The 
chimney-piece which comes in front is fixed by the ni pgpn 
after the carpenter’s work is done. 

The plate .ihove mentioned assists in ensuring a proper Cten*. 
dmught to the flue, and preventing a smoky chimney. ®®ck 
These are frequently caused by want of suffidentair to feed 
tho fire, wliich must be supplied from the room' itself or by 
a tube brought from the outside of the building. Another 
cause of smoke is too dmrt a funnel, cspedally if the flue 
bo a large one, as formerly built for sweeping by boj-s. 
Every fire-place must have its own flue. Other causes ‘ 
are— one fire overpowering the other, when there are two 
in one largo room, or two rooms commnnicatiug by a door- 
jvay, or when the tbps of chimneys are commanded by 
iughcr buildingSi or by a luU^ so that the wind soinetuncs 
blows nhnost perpendicularly into tho tops of tho chimuej's 
that lie in its way and boats doum tho smoke. A down- 
draught is usually produced by the difference of the exter- 
nal atmosphere from that in tho room; this often brings down 
the ^oke of a ndghbonring chimnqy; it can occasionally 
be obviated by raising one of them, or by fixing on it ono 
OT the exhausting pots now manufactured for the purpose. 

The bad construction of fire-places is another cause of 
molw chimneys, the throat being too largo for tho fire. 

We shall nob attempt to describe tho many patent and other 
mventions subnutlcd for caring these nuisances, but what 
is known as Billina’s terminal must bo excepted. It con- 
sists of a low conical top about a foot high, placed on 
tho flue, end screened on each side by a terra-cotta baffler, 

^Dg somewhat higher than the pot j tho wind strikiug the 
forumr is throum' upwards ‘and assists in extracting the 
smoke ; the latter prevents tho smoke of ono flue being 
blown down the adjoining ones in the same stack. Tho 
common terra-cotta pot with louvre sides is also useful aud 
ornamental. 

Brick and tile paving is performed by the bticldayor. Pavii) 
isncK-paving is mther flat or on edge, in sand or in mortar briA 
or Mment Brick flat-paving in sand, that is, with the 
bn^ laid on their broadest surfaces, and bedded in and 
on dry sand, ia very sli^t and fragile, and bride flat-paving 
set and b^ded in mortar is very . little better; for if the 
sou on which the paving is laid be light and sani^, the 
° •***? ®®sfly ^placed by being pressed unequally ; 

and. if It be clayey it will probably be moisl^ and the thin 
porous brick absorbing the moisture, will generally become 
saturated, and present a damp unwholesome floor. Paving 
^tu bneks on. thdr edges, however, forms a much better 
noor, and is preferable to a stono paving, if the latter be 
tod on the ground without the intervention of footings, 
ttnek-on-edge paving in sand is generally used in beer 
wllats, pantries, dairies, stables, &o., os its numerous open 
joints imow wasted or discharged fluids readily to escape ; 

Md it is both cool and dry under ordinary circumstances, 
in mortar or cement, bricks on their edges form a sound, 
dry floor; the smallness of the surface exposed by eadi 
bnek in this manner leaves them, of course, less susceptible 
of partial pressures, and the depth from the soil to the 
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surface is such tliat damp rar^ shovrs tliioagli. The 
paving brick differs from the common bti(^ only in fhick> 
ness, its dimension in that direction 
being rather less than 2 inches, in- 
stead of 2f indies, and in being 
rather harder and more compact 
eh Dntdi dinkers are paving bricks, 
sew. cmaller and much harder than the Fio. 14.— Paring of 
Engli^, and of a l^ht ydlovr colour j Dntdi CBnkew. ^ 

they are 6 inches long, 3 indies wide, and inch thic^ 
and are always set on edge and herring-boned, that is, 
instead of being placed in parallel lines, they are set at 
light angles to each other, as in fig. 14, yet with a perfectly 
ing in even face. Paving tiles are made 91- inches and 1 14 inches 
• square, though they are called 10-inch and 12-inch or foot 
tiles respectively, the former being 1 inch, and the latter 14 
inch thick ; they are set in courses, as stone paving would 
be^ the alternating courses breaking joint. A sort of tiles 
l yiDpil terro-metallic are manufacture for stabling and 



amen- 

ind 

r tiles. 


similnr purposes. 

Here may be mentioned the extended manufacture of 
ornamental tiles. The tiles formed in intaglio and ena- 
melled, similar to those used by the Moors in Spain, have 
«mnV>lf>il the architect to brsak through the monotonous 
surface of brick buildings, and to introduce ornamental 
forms and colour without the necesaty of resorting to 
plaster and stucco. From the geological position of London 
and niftTiy other towns, bricks must always be the prevailing 
material for building purposes j such means, therefore, for 
the safe introduction of colour and ornament are especially 
desirable and should be carefully studied. With this, too, 
has come the extended use of ornamental brickwork by the 
introduction of moulded bricks of all forms, and of many 
cftlpnrsj together with a material of a like nature by which 
decorative work of a more ornamental chameter can be 
obtained, namdy terra-cotta, or prepared day moulded or 
\nought and rfien burnt in a kiln. Tiles as above referr^ 
to ar^made for mosaic and tessdated pavements in plain 
(somo being enamelled), for halls, footways of land- 
ings, conservatories, Jtc., also glazed tiles for hearths, and 
trhite and toned tUes, with tie encaustic tiles of many 
colours, for walls. The former are manufactured of all 
eiTiia BO that ly the combination of certain forms and 
colc^ au endlew variety of patterns are obtainable. For 
pavements they require to bo carefully set in cement on 
roncret^ and in cement on vraHs. 

^ Sewers and drains which are not cylindrical diould bo 
built with concave bottoms ; this keeps the strram rnoro 
fQcrether, and enables it the better to carry its impurities 
along with it, whereas a ilat-bottbmed drain offers a large 
surface for the partides of soil to attach themsdves to, and 
the stream of water being more scattered is less effident 
in force. Drains near houses and in other places where it 
may be necessary to open them at any tim^ may be of the 
form of which o, fig. 1, Plato XXL is a section, with a 
flat covering of stone paving, or large paving tiles, set and 
iointed with cement. Gun-bafrel drains, of 9-inch or 
12-inch diameter, as at o, are the best iu eaposed situations, 
b^nse they are the strongest j but os there is no mode of 
if they are too long to be raked, but by breaking 
them up, they should not be employed except with a con- 
siderable fall and a frequent or constant stream of water 
through them, as from a pump trough, rain-water trunks, 
he. %icv are constructed on a barrelled centre of wood, 
-Bhich the bricklayer dts^ on as he advaucra with his 
work, finishing as he goes. Ko drain should have an 
indinotion or fall of less tlmn one-quarter of ari inch to a 
foot* and where the stream is infrequent and dull, as 
mni^ more would be a great advantage.- ^rgo sewers, 
\rhidi are accessible from the«nds, or from side entrances. 
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for men to dear or remove any acddental obstructions, are 
best made circnlar, dliptical, or egg-shaped, as in fig: 15 
The last two shapes are gener^y 
preferred, because in proportion to 
the capacity the hdght is greater. 

The form in fig. 15 maintains the 
greatest possible depth with a small 
quantify of flnid, and combines this 
qualification vrith tiiose of great 
strength to resist external pressure 
and large capacity with a given 
amount of materials. The fonh 
shown at c, fig. 1, Plate XXL, is now 
disused, though it was long advocated for sound work- 
manship and regular joints. A rate of fall of 1 in 120, 
or 1 inch in 10 feet, is desiiahle, although less will suffice 
for a main sewer. 

Pipes or hollow cylinders of well-made and wdl-hnmt Pipe 
glazed stoneware form the most efficient house-drains, dniiw. 
Sneh pipes are pnt together with great accuracy with 
sockets, so as to fit spigot and faucet fiishion ; movable 
tops are provided so as to give access to them at any part 
required, without taking up and rdnying the drain from 
one or other of its ends, as was so often the case with the 
old brick drain. Proper bends, junctions, ^hons, Jrc., ore 
I also made of the some materioL In using pipes for drains, 
it should he borne in mind that a little larger than large 
enough is better than the reverse of this. Xo pipes should 
he laid down for a honse-drain of less bore than 6 inches, 
nor shoidd earthenware be used for drains requiring o 
greater bote than 12 inches; the material is too weak to 
allow of more, and the material is not strong enough to 
stand more than a dead pressure. Glazed stoneware pipes 
are also employed for small sewers in side streets, or to 
take off the collected soil and water from a riiort row of 
houses into the ranin brick sewer, and thence to a water- 
course or to a reservoir of a main drainage scheme. 

In bnilding drains it is of great importance that proper Trap 
traps should be constructed to prevent the ascent of font 
air and the passage of vermin. At every sink there should 
he a hell-trap, and a wdl-trap within that, or near the 
hither end of tire drain. Suppose a drain leading from a 
Mtdren or scnUeiy to the common drain of the honse, in 
wMch it meets that wlrich may come from the rrater- 
closet and other places. The hdl-trap in the ank its^ 
will prevent the return of smell when it is constantly in 
use, hut it is liable to he left out, broken, or othe^e 
injured, or it may become dry by evaporation; it is, 
therefore, necessary to have a trap not so liable to such 
ordinary contingendes. Let a well he made 18 inches or 

2 feet in diameter, square or round, and 2 feet 6 inches or 

3 feet deep, across and below the level of the drain, as 
shown in plan, fig. 2, Hate XXL, and in longitudii^ 
section, fig. 3; it must he built aronnd with brick in 
cement, and he plastered on the inside with the same 
material, which will make it capable of retaining fluids. 
Uprightly across this well, and in the transverse direction 
of flie drain, must be placed a sound piece of paving stone, 
so long that its ends may be inserted in the sides of the 
well, M diown in fig. 12, and so wide that its upper edge 
cTinll touch the covering of the drain, and that its lower 
may reach 6 or 9 indies down into the well below the 
bottom of the drain. Mortar or cement must prevent the 
passage of air between the upper edge of this trap-stone 
and the cover of the well and drain, and the trap is com- 
plete. The water coining from the sink flows sdongtne 
drain from o to i (fig. 3), where it falls into the well, 
and filling it up to that level it flows on again from c m 
the direction of d, to the cess-pool or common sewer from 
which, however, no smell can retam ; for the trap-stone 



Fig. 15. — Section of 
Setrer. 
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of water thrown into the sink will not onro. It is from 
the iitying ni' of the lUiul in wateT>tra\w that xminhalntod 
hotisos oto so frequently offensive. These weU-tm\'s 
form an effectual bar to venuin, aiui they may, therefore, 


Ultorxuu anuiis« or those wiudi gv' thvohgh o uoxtso, wouut 
always I'ass under the dooruuys if po^ible, in external 
walls at least. If, however, ciivuiusUuiees should render 
it absolutely necessary that- a drain be taken tUronglv a 
wull. an arched ring or bull's eye should be ntade for it to 
jvvss by 

All the tt;^^ to the drains should be ventilated, as well 
as the head of the drain itself, by a tube carried to the 
top of tho house, and away from any opening where the 
foul air could be blown "into any of the rooms. Tlio 
sewers should also be ventilated, if not by tho gutty or 
side gratings, then by a grating placed over them in the 
centre of the roadway There have been mnuetons sugges* 
tions for vt'utUathjg shafts in the lines of waindtaumgo, 
but nothing bevond a tail lamp-post has been carried out, 
and no doubt this is sntlieieut. 

. ^ In eouutr)* houses where the dtainage is used for manure 
»a»t taass. to the gaixieus or hutd, the diain from the closets maj* be 
led into a brick or iron tank or cesspool, the surptns 
wjAer being c.anied off Vy an overflow drain. Cesspools 
are stronmt if made cj'Hndrical. and should be bricked 
round aiul domed at the top, with a manhole in it for 
ac«.s.s wlueh should be fittoil with a stone, having a ring 
m It by wlneli the stone iMU K> niised. Ihit whether thw 
are made to retain fluids or not is not a matter of conse- 
quence, jf they be phuwl in a secluded sUnatiou, where, if 
the object be not to get rid of the wuste, there is seldom, 
at least, any desrro to tet,ain it. In towns and cituw 
where the common sewering is as complete as it ought to 
be, and water^lvwts are used inslc.ia of privies eesnwls 
am unnecessary, as the soil becomes so maeh diluted bv 
the water that goes down with it, that it llou:s leadilV 
enough through the pnaute drains to the wumnou sewer, 
and so on with the rest, to the common receptacle, Some- 
times. indeivl. It may be fomul necess;irv to clean out the 

<Ws cjumot often occur, 
Gal\.wu.i\l tanks axe occasmnall}- «ae«l in some rarts of 
the country, with pnmj'S att,noheil. bv which the\n.uuge 
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The word woson is dwived directly from tho ITrcnch 
rniiva. vvhiclv signitios iudifforeuUji' a bricklayor or luason. 
l>u Caugo attributes tho origin of tlvo word to- ti\e low 
lAtin KirtCttva, a watt; but a more probable deriv;\tion is 
that from tho old German wowf}, to cut. Among oub- 
sclvos. at present, wo reckon three sorts of artificers — 
rubble or ragstone masons, fmestone masons, nnd marble 
umseus. This last branch, however, is rather that of the 
carver or statuary. The art of working or reduelug stono 
to the proper shape for the mason to sif, te.> to place them 
in the walls. d:e,. has generally been called sfowM-Kf/ing, 
and depends very ntuoU on the nature of the stono for its 
details. <i5to.ve is the art of building in stono. 

The mason s tools consist of a handsaw, fiw cutting soft loi 
, stones t a drag, whi«^ is a flat piece of iron wherewith to 
i finish its surface^ chisels and gouges for forming mould- 
ings. gauges aud moaids iw Nuking them to the proper 
fotms^ a mallet, cliisels, tools, and points for working the 
harder stones i a level, a plumb-rnle, a square, a biwei, with 
rales of various sorts wherewith to try the surfiuvs in the 
ptogressiw' stages of tho work. Oranito i.s brought to a face 
by tlie scabbling hammer or granite axe, and tfie operation 
is called nidgii^. In mbbed work a surface is obtaineil 
by smoothing it with smrd or gritstone. Marbles are 
polished by Kni^ nibbed with tho gritsrano, then with 
pumice-stone, and lastly* with emery* powiler. 

Hubble watts are scaffoldetl with single, and asldar-Sci 
fronteii or other gaugcil stone walls witli douWe-fronteil 
soafibldiag,-— the former tailing one end of tlie patlocks in 
the wall, aud the other having an inner row* of standard 
poles, and ledgers iviraWel to the outer, making the scalYdd 
entirely independent of the watt. In seme places, however, 
to dis].>onse altogether with an external 
scanold in building stone watts, iwtienlarh* with gauged 
stones. With light and plain w\»rk this may be done 
without much iuconvonience or retardation j W if the 
work be heavy or delicate, considerable vlehiy and incoi'- 
reetiiess result, iSometunes tho liner work, such as tliat 
to inonldings, flutes, and foliate or other eiiriehmeiit^ is 
merely boastcvl or roiighcvl out before the stones are set, and 
mushed afterwanls. but this can l>e done well onlv fiWi a 
secure floor or scaflidd on which the W'orkiiiaii niav feel lio 
ran move freely and surely. l\ir huge and elaboratclv 
decorated stnictnres, such as a public, building, a lue- 
cuaiueal scaffoldvng has to be erected, bv wbleh some 
eevMiomy is effeotevi through dimiiiishiiig labour, or some 
emergenacs met attendant on the wvwks tlicmsebvvi. 

« iiere tUo face of a stono is wvrkcd in the sliop and may 
Juive some weeks or months laKuir on it, it becomes a 
valuable work uwrth careful IniiidHng. Hence tho old- 
lasluoiied Kind of scatVoldiug, of poles aud ropes, luis been 
I f lln' so-eatted whole timber or framed 
scaffold, with us tramway and crab engines aloft. It is 
usually loniuxl by laying square timbers ou the ground to 
wceive similar uprights, wMoli are secured bv iwii ties to 
M ; on the heads of these are placed horiroiilal tuubora, 
Which are also smutvl lo (he uprights, and the whole is 
opt from changing {Hwition by timber stmts and braces, 
vn thftw another range may be erected, and so on to live 
height. Tramways are placed on it, and a travol- 
g crane, worked by hand laKuir or bv steam, raises the 
'H* ''' places, uud at Mice 

'«* ’■'f ^ 

.u .uplift, with a long arm to reach many* feet alwe it. on 
mo hrst stage of the frame scaffold, no other scalYold is 
nwi^iiy except a slight one for the use of tho workmen 
I set the stone. The clock tow-er at the Houses id 
arliaaieiit was built by a scaffold formed of two timbew, 
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each 2 feet 3 inches deep and 14 inches \ride, rnnning 
across from side to side, on vrhich rails trere fixed to cany 
a travelling platform of the .vrhole vridth which went the 
reverse way. To one side of the first named timbers was 
suspended a platform which carried the machinery for 
raising the materials from the bottom np the central shaft ; 
they were then raised on to the traveller which carried them 
at once to the required spot for firing. 'When a certain 
height of work had been done, the huge timbers were 
raised by sis screw-jacks working together, and rested on the 
new wall, the ja(^ being removed and prepared for another 
raising when necessary. The Yictoria Tower was erected 
on a somewhat similar principle, bnt having two travellers 
working upon a circidar tramway on a strong trussed 
Naming, the ends of each secured to a central dmm. To 
raise the materials a strong under-trussed paralld framing 
was formed on one side, which brought tiiem np on the 
outside of the tower. 

Stones used in BuUding. — It may ba asefnl to five a list of the 
etones principally used in building, according to their gecdogical 
foiman^ with some practical lemarhs upon each, 
eons Of ignaau roe&s of velcanie origin, the varieties which are used 
Its. on the continent of Ennope are those light stones called tnia and 
pnndce^ and the stone called pqteiino. The two former were 
extensively emptied by the fiomans in the ffllirig in of vaulting 
on account of their great lightness. The latter stone, whidi u 
obtained in large quantities near Borne, was used by that pe<^le 
extensively, partiemarly for substructure^ being obtained in la^ 
blocks. Of tile secpna division of igneous rocks, the irappean, 
porphyi^ and serpentine have been used, bnt chiefly as ornamental 
cdonrea ston^ and have been generally classed as marbles. Of 
mite. tile tiiird division, the sitpersilieated loeks, granite alone is now 
extenrivdy emplcye^ not only in en^eering wor^ bnt in public 
bnildinffl and awellinga. It is got nom the quarries by putting 
tile Uomes with wedges and is so hard that it cannot be cnt I 7 any 
ordinary aaws. It ^ to be worked first with large hammers^ and 
tiien rMneed Iqr pmnted diisi^ and conseqnentiy is very expen- 
rive in building. Machinery is used very largely in cutting and 
riso hi TOlishi^ it. Some very good medmena come irom Corn- 
wall and Devonshire^ bnt ly far the best are from Dundee and 
Aberdeen. A variety of the utter, called Peterhead granite, is only 
to be equalled by me finest Oriental granites. The Bingstown 
granite uom near Dublin is mnch used locally, 
neons Of the aqueous rocks, meehaniettttyfonn^, and of the arenaceous 

ks. varieties^ gravel is nsM for concrete, and sand in making mortar, 
iddones. Sandstones and gritstones are very extensively used. These are 
ri&er laminated, as the York strme, used generally for paving; 
as it can readily be mlit into large si^acea or small rdative tiii£ 
ness; or compact; as Old Bed Sandstones, which stand very wdl in- 
tem^y, bnt poirii sadly with the weather, as mw lie seen at 
Chester Cathead Ihe Bew Sandstones, the best of whidi is the 
Calverlqr stone got near Timbridge 176118, are ea^- quarried, bnt 
if sawn, the wet saw and sand must be used. The mer grained 
compact sandstones, whidi are comparativdy hee fiom iron, and 
form very Euod bnildii^-stones, are very numerous. Scdi are the 
Biamley fUl, used for bridge cq^gs, plmtha; &c. ; the Park 
Spring, Elland £to, IThitly, and otiiers, 1 ^ in Yorkshire ; the 
Hdlington in Staflordriiire » t he Mansfidd in Nottinghamshire; 
and the Minera quarries at Wrexham. A bed of &e last is much 
jused at Chester and Liverpool for building purposes, and it has just 
been introdneed into the London ma^^ for which dfy it is 
thought it will be very digible, on account of its las&ig qualities ; 
it him been also used at the Nationri Safe Deposit Company’s 
offices in London. Scotland can boast of some of the finest quarries 
of sandstone, the best, perhaps, being tiie Crais^ti^ mndi used at 
Edinburgh. The College, courts of uw, Begister House, Custom- 
house^ Boyal Exchange, National Monument; and many cbnrdies 
and private residences there, are built of this excellent material, 
which has also been extenrivdyeiqiarted to Hamburg, Altona, 
Gothenburg, and other places. Hnmbie stone has also bra mndi 
nse^ both at Edinburgh and at Glasgtw, where it forms tiie Boyal 
Exdiange and Boyal Bank ; it is easier to work than Crajgleith. 
Glamis u also a fine sandstone ; the castie there^ as wdl as those at 
Inverqnhsrity and Cortadiy, and Lindertis House, are buUt of this 
materuL In Pifeshire, at Cnllalo, are quarries whence the stones 
for the monument to Lord Mdville at Edinburgh, and that to 
Imrd Ndson at Yarmontii, were obtained. In adffition to bean^ 
and durability, these stones have the merit of beii^ capaUe of re- 
ceiving the finest and smoothest forms from the chisd of tiie work- 
man. Another class of sandstones are commonly cdled firestones, 
as they endure tiie action.of fire better than most otiiers. Of these 
the bra known is the Beigate ston^ whidi is the principal material 
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used atTFindsor Castle, Hampton Court; and in many old buildings 
round London. The Minera stone already mentioned is another. 

Of medutnieaXly-formeA aqueous stones classed as aryilJaeeous, tiie (. 
dnndi only is used in biding. It may be seen in Ely and 
Peterboroujm catiiedralq, and many other medi»val buildings, and 
is a beantunl material for interior carved work; bnt will not stand 
the weatiier. 

Of the aqueous stones classed as ehemieatty farmed, there is T 
none of note bnt the Travertine, or, properly spei^tng, Tibnrtine. 

This is a coarse grained stone; of warm colour, found in large blocks, 
md extensively used at Borne; botii in ancient and modem build- 
ings, of whidi the cathedral of St Peter’s may be dted as an instance; 
bnt it is unknown in England. 

_ Of aqueous rods, organically derived, tiie calcareous claim prin- T.: 
dpal attention. The diief of these are tiie limestones, whicu are 
dassed as compact, magnesian, or oolitic limestones. Of the first, C- 
the best, in the south of England, is that celled (Ailmarl^ of whidi i>- 
Salisbury Cathedral and 'Wuton Abb^, and many other fine build- 
ings, have been erected. In the Midtod counties the Tottenhoe 
stone; of whi^ Dunstable Priory, Woburn Abbey, Luton chnrdi, 

Ac., are built,, is an excellent stone. There is also a stone of hig^ 
quality got at Hqpton Wood, near Workswortii in Derlysirire, used 
at Chatswarth, Bdvoir, Drayton Manor, Ac. Ancaster stone, near 
Sleaford in lancohuhii^ Ira bra used for a number of years; 
also Ham Hill, near Yeo^'in Somersetdiire. Of magnesian lime- M> 
stones we may name the Anston and Bolsover Moor stones, nsed ■ 
formerly at Sonthwdl Minster, and latdy at the Houses of Farlk- 
ment ; the Tadeaster stones, nsed at York, Beverley, and Bipon 
Minsters, and very many otiier buildings ; the Bodie Abbey, used 
at the building of that name, and very many other churches in York- 
diire and Linedndiire ; the Brodsworth, near Doncaster ; and tiie 
Hnddlestone; near Sherburne in Yorkdiim. These stones contain 
-a great deal of carbonate of magnesia, frmn which they take their 
name, are of beantiihl texture, and stand well in the country as ' 
building stones, bnt fril in London. 

A vmy excellent limestone for rough walling, especully for Gothic 
work, is tiiat called Eentish Bag. It is found in large quantities in K-- 
the neigbbonrhood of Maidstone ; it is very hard, and is worked 1’*; 
with large hammers instead of the saw. Jambs; strings, and mould- 
ings are sometimes worked of it, bnt the hardness makes the work 
espensive ; tiies^ as wril as the qnoin stones and drcssin|; 8 ; are 
therefore formed of Caen or Batii or other local stones. Eentish 
Bag does not answer for interior work. 

The most important subdivision of the limestones nsed in masonry On'" 
is the Oolitic. Thqy are so called because they resemble, when 
brokmi, a conglomerate of globular e^; thqy are also named roe- 
stone^ from their resemblance to what is odled the hard roe of a firii. 

Very md examries of these are the Bamack stone from Northamp- 
tonuifre, of which Peterborough Cathedral, Croyland Abbqy, Bur- 
leigh House; Ac., are erected, and the Eettom stone, used at most of 
tiie colleges in Ckmbridge, and at Bury St Edmrmds; Bedford, 
Stamford, Donlting in Somersetriiire, and at Wdls Cathedral and 
surrounding chiuraes. Bnt the principal Englisb oolites used in 
masonry are the Bath and the^ortiend. IDie former, as its name Bath 
imports, is found in the neighbourhood of Bath. The riiief carries s^n.. 
are the Box Hill, Combe Down, Farlei^Down, and Corsham Down ; 
all these quarries vary in quality at different depths. The Conham 
Down is said to produce tiie finest in quali^, and the Box Ground 
stone to be the hardest ; bnt everytiimg m tiie use of this stone 
depends on the bed sdected. Lame quantities of a rimilar stme are 
imported from Caen, in Norman^'. This is more compact in tex- 
tun thnn Batii, and therefore fitter for carving, bnt does not appep 
to stand our climate so weU. The best varied of this stone is said 
to be the D’Anbigny stone. Almost all these oolites can be sawn 
with a common my saw, which saves a great deal in the labour of 
c on verri o n. Bn^ witiiont doubt, the best of all this class of stones 
is that from the Iriand of Portland ; for hean^ of texture, and for F'"*’ 
duralnlity, it perhaps exceeds any stone in the world. It seems the stone, 
only one rmaffected by the smoke of London ; and therefore the 
greaternumber of its bnildmgs, St Paul’s amongthe rest, are of this 
stone. Being of hard texture, however, it must be sawn by the 
nse of and water, and is mnch more expepive to work than 
the softer oolites. Iliere are between fifty and sixty quarries on the 
iriand. The best are said to be those on the north-eastern side ; 
bnt, as with all stones, there is good and bad in eve^ quarry, ud 
everything depends on the sdection. It is said that when Sir 
nti/rfnph°r TTren built St Paul’s Cathedral, he had this stone 
’qnarriedand exposed to the weather on the sea-beach for three 
year^ before he suffered it to be used. 

Ot siliceous stones, flint is sometimes nsed for rough wallmg ana ■■ 

for ornamental faring with briikwork ; bnt in Engrad this work stones, 
is done by the bricklayer, and not the mason. 

The only remaining riass is that of the metamorphie neks, orMemwi- 
which the crystalline or saccharine and the serpentinous limestone phie *> 
are nsed ; bnt these arc all speries of marbles, nsiri more as 
mental than as constmetive bnilding-stonei; and need not he 
dwelt upon here. 
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isval Many of the early bnildings of the hliddle Ages rrm entirely 
constmctcd of masses of concrete, often faced rrith a ^edcs of rongh 
— 1. fm._ — j_ seems to have been for the most part 

■ ielleut 


aes. 


• ' o1 
.ortar. 


cast. The early masoniy 

worked with tite axe and not with the chisd. A vciy exctsucut, 
:- T.tm ple of the contrast between the earlier and later Norman 
masonry may he seen in the choir of Canterh^ Cathedral. In 
those times the groining was freqnently iUled in with a light tufa 
stone, said by some tolmve been bronght &om Italy, bat more pro- 
bably from the lUune. The Normans imported a gnat qnanti^ of 
stone from Caen, it being easily worked, and particularly fit for 
carving. The freestones of England were also much used ; and in 
the first Pointed period, Fnrbeck and Bethersden marbles were em- 
ployed for colmrm shafts, &c. The methods of worldng and settW 
stone were much the same as at present, except that, as the xoau 
were then in a very bad state, and in many places the <nily 
of conveyance was by pack-horses, tiie stones were need in Tnnnb 
smaller sizes. The methods of setting out work were, however, 
different from those of other styles, os might be expected from the 
difference of forms; As time went on the art of masonry advanced 
till, in England, in pnnt of execution it nt length rivalled that of 
any connt^. 

iding From we regular and deternuned form of bricks, modes 

o d^ or systems for setting or arran^ng them may bo formed, 
.\ban any "Workman, by iiabit and an exertion of memory 

it. merely, may become competent to build a brick wall os 

ng. well as it can be built, but it is not so with stone used in 

common masonry walling. The workman in tbis Ttipfarini 
has for .nc most part to deal with masses of all forms and 
of all sizes, and a continual eixetcise of the judgment is 
reqnked from Mm beyond the tact or skill which may be 
acquired by practice. For this reason workmen are gene- ■ 
rally less to be trusted to their own discretion in stone | 
building than even in bricklaying. The young mason ‘ 
should be extremely careful to avoid making the beds of * 
stones Mneavo or hoUow j for if this be done, in any case 
wn^ the stones have to bear mneb pressure, they will 

»pfc i^*^*^***!^* joints and disfigure the work. 

The best or highest sort of stone walling is the easiest to 
set , it is that in which the stones are all tooled and caueed 

and 

smt the thickujss of the waU to wHch they are to belong j 
and the most difficult to execute properly is that in which 
amorphous stones are used, tbe mason being allowed metelv 
to them ^gWy with Ms hammer.or axe, and fit 
Aem in as he ^t can to form the most compact mass- 
this IS called rabble walling 

in Srea* » required 

longer pieces ib every 

S«KSasta‘MtS 


The are irremediable, 

on the use of inSr™^ brickwork, 

quality the stSe mSy 

s-hould consist as much of ^ ^ 

Tr .. “““ 01 Etone and as btUe of mortar as 


possible. If the Btono bn inf: • • ^‘"® as 

of resiling the actiM of and power 

bcjiJes the certain fact that tha mortar, 

set hard, and eo far '^,yicld nntU it 

PMued ; and if the aton^“hem^^^’} good is 

«‘orc of it tlmt enters the 


more prominent angles on their faces come into ««h 7 »l 
contact the interstices being occupied, by mortar, it will be 
better than if a thick yielding mass were allowed to remain 
between them. Absolute contact, however, should not bo 
permitted, any more than in bricl^ork, lest the shrinking 
of the mortar in drying leave the stones to such unatpnt 
bearing as the prominent parts alone would afford. Stone 
bring generally of a less absorbent nature than brick, it is 
not a matter of so much importance that it be wetted before - 
setting; nevertheless, adhesion on the part of the mortar is 
more certain and more complete, if the stones be worlbd in 
at least a damp state. ^ 

"What bond is, and tbe necessity for it> have also been 
shown in the preceding section; and bond is of not les.i 
importance in stone walling than in bricklaying. We have 
also hinted above at tbe grater difficult of nniifti-atnTi^iing 
forming, and prese^g it in the former, and can now only 
add a few observations in addition that can be of any use, 
and these with reference to rubble walling particularly 
Instead of carefully makin g the joints recur one over tiie 
other in alt^ate courses, as with bricks and ganged 
stones, the joints should as carefully be made to lock, so 
as to give tlte strength of two or three courses or layers 
Detween a joint in one coutsc and one that xnny occur 
vertically over it in another. In bonding through a wall, 
or tonsversely, it is much better that many stones should 
i^ch two-tMrds across alternately from the opposite sides 
than ^t there should be a few borough stones, or stones 
^tending the whole thickness of tho wall IndeecC one of 
the msmy faults of stone masons is that of making a wall 
consist of two scales or thin sides, with thorffngh stones 
now and then laid across to bind them together, the core ^ 
bemg made up of mortar and small rubble merely. This 
is a mode of structure that should be carefully guarded 
a^mst. ^ere is no better test of a workman's tact and 
judgment m rubble walling than the building of a dry wall, 
or wall without mortar, affords. Walls are frequently built 
mth mortar that without it would havs fallen down under 
them o\m weight in a bright of 6 feel* in consequedee of 
their defective constmction,— thus rendering it evident that 
they are only hdd together by the tenacity of the mortar, 
which IS very seldom an equivalent for a proper bond of 
^ne. Masons are very apt to set thin broad stones on 
tocir nanowedges to show agood face, by wMcb the wall is 
injured m two ways; the practice tends to the formation of 
a mere case on the surface of a wall, and it for the most 
Jia meposes the bed of the stone to the atmosphere, os a 

«one is more likely to be broad in the direction of its bed 
than across it. 

of stonewalls ought to consist of the largest FooiN 
rtones which (»u he conveniently procured. It is better 
TO nave them of a rectangular form than any other : and if 

7?°^ “IS?*?' ^®“ surfaces should be laid 

TMnt Il^ith this shape and di^osition they will 

I ^ resistance to rinldng. When footings 

SL breadth of the wall in one piece, 

atfinn • *1^ preferred ; but if not, then eveiy alternate 
1®. ?o^«e,reay be the whole breadth. Each 
giould be well bedded in mortar. 

lanJt . t either coursed or unconrseA In the Bulibk 

nMr. XXX, the work is carried on with waU*. 

^ ^®y without reference to 

Mmewhat in the manner of the Cyclopean 
relnng of^^tiqui^, — the interstices of the larger bring 
y ^ ^ork the mason 

trowri to lay on the mortar, tho 
iori« S bammer to break off the most repulsive irregu- 
iMbes from ae stones, and the plumb-rule to keep his 

line and level are equally un- 
oessary, as the work is independent of considerations 
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irhich ate affected them. An attentive and intdligent 
workman will, however, make a sound wall witii this 
species of construction, hy fitting the stones wdl together 
and packing them mth as little mortar as possible, yet 
filling every crevice with it, and carefnlly bon^g through 
to secure compactness, transveisdy at the least. 

In conised rubble walling, fig. 6, Plate XXL, the line and 
level are nsed, the work is laid in courses, each course 
being carefnlly brought up to the same levd. in itself, 
though no attention is paid to uniformity in the heights 
of the different courses. For this species of milling tiie 
stones are generally thoroughly dressed by the workman 
in the gross before he begins building. He is careful to 
get parcel beds to them, and he brings the best face of 
each stone to a tolerably even snr&ce at ri^t angles to the j 
beds ; the ends, too, receive some little attention, and for | 
this purpose he uses an axe in addition to his scabling 
hammer. The quoins in coursed rubble walling are gene- j 
rally built with peculiar neatness and predsion, and they 
are set to serve as gauge courses for the rest This, 
when well execnte'd, nukes a sound and exceUent walL Ti j 
presents, however, rather a rough and homely appearance j 
and in finer works must be covered with stucco or cement, 
or faced with ashlar. 

Ashlar is an external rind of ganged stones in equal 
' courses, having tooled or dosely-fitting joints to mve 
a wall a neat and uniform appearance ; it is axed, to&d, 
or rubbed, as may be thought most in character with | 
the structure, or that part of it to which it is to bdong. 
Ashlar stones, or ashlars as they are commonly called, 
are made of various sizes on the surface^ as &.e char- 
acter of the edifice may require or convenience demand, 
and vary in thidmess from 5 to 8 or 9 inches. Some 
of the ashlar stones mnsi^ it is clear, be used transversely 
as bond stones, or the facing, having nothing to connect 
it with the behind, would soon totter and falL 
Bond stones are generally put in alternate courses, with 
the backing to the jambs of openings, such as windows, 
and oftener, if these do not recur witlm a length of 5 or 6 
feet; the bond stones themsdves, too, should not fall in 
the same vertical chaui,except when they are in the jambs of 
(^enings, but should break in their alternate courses. Ashlar 
is commonly set in fine mortar or in put^. It is generally 
recommended that ashlars should not be made regular 
paralldopipeds, but run bade irregularly to tooth in with 
the bad^g, the vertical joints being left open from about 
an inch within the face of the wall, and the upper surface 
or bed of the stones made narrower than, though perfectly 
parallel to, the lower. These things may exert a slightly 
beneficul influence under some circumstances; but the 
mode of construction -involved is so radically bad, that 
unless the backing is set in a quick-setting cement, or is. 
so well packed as to be proof against its general tendency 
to settle away from the adilar facing, no method of the kind 
can materially improve it. A v^-compacted wall of 
coursed rabble, the courses being frequently made up of 
whole stones and faced with ashlar, maybe made tolerably 
1 ^ sound and trustworthy. Brick backing, with addar faenng 
cannot be considered as good, though it has the advantage 
ot not requiring battening and lathn^ for inside plastering, 
as the stone-backed wall does. Uncoorsed rabble with 
f -iWnr has all the disadvantages of both the -preceding, 
with nothing to recommend it before either of them. A 
tbiw inner brick wall, like a hollow wall, is very often 
necessary, where it is anticipated that the rain will be 
beaten through the stone-work ly the impetuosity of the 
wind. The settlement of these two kinds of work during 
the setting of the mortar is so different, that the walls 
often separate ; or where this is prevented by bond stones, 
the walls bulge outwards and bear unequally on their base. 
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These ev^ are best prevented by using as little mortar as 
possible in the interior parts of the wall, and not raising 
the wall a-great height at a time. 

In order to give an uniform colour to a stone or nsMnr 
wall, masons mix up pounded chippings of the stone they 
have used with some lime, salt, whiting, and size, and a 
little ochre^ with whick'they colour the stone as they clean 
off the wrork It is cmlled badigeon, and is used also on 
plastered walls, where joints are sometimes drawn in colour 
to x^resent stone-work. Small defects in the stone are filled 
np with toe same^ or with shell-lac and toe ponnded sterna 

There are many different sorts of walling or modes of t 
structure arising ^m the nature of the materials furnished 
in various locaUties. That of most frequent occurrence 
perhaps, is a maimer in which either squared, broken, or 
rounded fiints are used. These depend entirely on toeeiinf 
care with wMck they are arranged, and on the mortar witli 
which toq 7 are cxmipacted, as also on a conised chain, 
which is cxnnmonly introduced at short intervals of larger 
stones or of bricks, to act as a bond ; toe quoins, too, in 
this species of structure are generally constructed of dressed Piai 
stones or of brick. Another sort of building is that of Fis£ 
work, which from its economy as w^ as its general utility, 
has been much used in various countries. It contists of 
merely compressing earth in moulds or cases^ whereby 
houses of two or three stories in height can be raised. 
Strong earths, witoamixture of small giavd, form toe best 
materiaL The earth cannot be nsed when it is either too 
dry or too wet; when prepared it is put into toe moulds 
and rammed down. The openings for toe doors and 
windows must be left at toe time of building toe walls ; 
and the openings have to be faced with wood for hanging 
the doors or for inserting toe frames. The exterior decora- 
tions are best made of stone or brick; wood will not nnito 
very well with toe Pis6; toe fines ate also formed of brick- 
work. Tbe exterior chould be cemented or rongh-casted, 
which should only be done when toe wall is quite dry, or 
the cement \rill be cast off by the damp. The walls requite 
to be bonded at toe an^es by toin rough planks to each 
course of about 3 feet in height and toe interior walls to be 
likewise so tied to toe main ones. Snch work has lasted 
over a century and a half. It was extensivdy practised at 
Lyons and in toe sonth of lYence during the last century. 
Several attempts have been made of late years to build Ccmcri:> 
concrete walls for houses, and wito muck success. The* ' • 

process is similar to that already described. One patentee 
has been enabled to produce a cheap material wherewith 
he has built every part of a house, — walls, fioors, staircase, 
and a fiat roof, and even the doens, toe material being set 
in an iron fram^ thus reudeiing toe house perfectly in- 
combustible. Several such “monolithic doors” have hetdy 
been put np in London in place of plate iron doors. 

TVhatever objecstions lie against bond timber in brickwork Bond 
a^ly with equal force at least to toe use of it in stone timben. 
walls. Hoop-iron bond is not only available in all kinds 
of stouB walltog, inednding the higUy-wronght cdose-jointed 
Irind, bnt it Is invalnable, as it may be nsed both longitn- 
dinally and transversdy as it may in brickwork ; wh^ it 
comp^ toe bnflding mason to bring his work np to a true 
and fur bed as often as toe bond is to be laid in it. Dis- Diicbau 
p.liftTyng arches, it must be evident, are as necessary in and ^ 
to stone walls as to walls of brick, and they may he treated 
much in the same maimer. See fig. 10, Plate XX, and 
fig. 4, Plate XXL 

When walls ore not entirely of masonry, in the ordinary Uses of 
course of economic bnilding, stone is frequently used for *<<>»*• 
copings, cornices, string and Hoclring ' coarse^ tails, land- 
ings, pavings, curbs, steps, stair^ hearth-stones and slabs, 
and chimney-pieces ; to toese may be added qnoins and 
anhitectnral decorations, or dressings for windows, doors, 
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&C,, though both the former and latter are not unfwqnontly 
pyocQtfti^ in plaster composition or cements. Quoin-stones 
are gauged and ^vrought blocks with parallel be^ and 
vortical faces, placed on the angles of buildings in the 
Orcek, Boman, and Italian styles, with the intention of 
adding to their beauty and strength, as in fig. 7, Plate XXL; 
they arc nsed in all kinds of walling, and are generally 
made to project before the face of that to which the;f are 
attached, mostly with a weathered angular joint, or with a 
rectangularly grooved or moulded one. Tbo quoins are 
coursed with the rest of the wall if it be of stone, and are 
matin to occnpy Uio cococt space of a limited number of 
coumes of brick in a brick wall, or of Hints whore these ore 
used. Copinga in Italian work to cover walls, parapets, 
&c., are worked with a plain horizontal bed, two vertical 
faces, and an inclined or weathered back or upper surface, — 
either forming an acute an^o with tbo outer and wider, 
and an obtuse angle with the inner and narrower face, to 
throw the water OS', shown at a fig. 9, Plato XXI.; or slop- 
ing to both sides from the middle, as at & ; the latter is 
technically termed saddle-back coping. In both cases they 
are mode to project over the wall or parapet on both sides ; 
and in the projected port of the bed under the edge or 
edges towards which the inclination is given, a channel or 
groove, called a throat, is cut, to intercept the water in ite 
niToaUng. inclination to run inwards to the walk On gables or other 
inclined planes the coping is neither weathered nor throated, 
as the water is necessarily impelled along its course to the 
lower end, and not over the sides. It is a carious circum- 
stance that the mediievol designers rarely made their 
copings to project on the inside of a parapet, as shown in 
fig. 16, so that the exterior projection, which was returned 
up, was perhaps intended os much for 
effect as use. To protect the sepa- 
rate stones of a coping course from 
the danger of being displaced by high 
winds or other occidental causes, and 
to form a chain through its whole 
length, tlie stones are linked together 
:!nmpB, by cramps of copper or iron let into 
their ba<^ and run with lead. Those 
metals, however, especially the iron, rf„ 
for the most part act veiy inju- 
riously, from their exceeding sensibility to atmospheric 
change, and their greater or less tendency to oxidation : 
indeed, the stone invariably suffers more than the work 
Jogglo8,&c. benefits from the metal cramps. Tenons, dowels, joggles 
or dovetails, of stone, of hard word, or of slate set in PorU 
land cement, applied so as to be protected from the weather, 
ttod would answer every desirable, purpose 
suiBoici^ly. Lead dowels, when small, are occasionnlly 
used. The value of joggling and doweling to stone-work 
IS woU exemplified in the construction of Eddystone lidit- 
Coniicc^ housa Cornices are but ramified copings, and are or 
may be su^ected to the same general laws. Caro must 

craritr^^nTL ^nging them, that their centre of 
gravity be not brought too far forward, in the anxiotv to 
project them sufficiently, lest they act injuriously on^tho 

endangered. Stnng courses economically, in contradistino- 
Uon to architecturally, are meant to p^tectas^ina 
wall, by iM-ojecting over its lower faco^ in the manner of a 

jraralle , and the outer face vertical or at right angtos to 
ftWd off the upper surface is weather^ m 

”PP8f part of the wall to 
the reason above stated with 
KrorSl,? j"®* '^‘hin the outer face 

in ^ «»““Pcd or dovetailed 

the bed, forms an exceUent chain round a brick wrOl ; 
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bnt the part of it in the wall should be of the exact height 
of one, two, or more courses of brickwork. The woodcut, 
fig. 17, is a usual comice or string course in the later 
period of medueval art in England. ^ A 
blocking course is either a very thick string 
projecting over or flnsli with the face of the 
lower part of the wall to cover a set-off; 
or it is a range of stone over a crowning 
cornice to bring the centre of gravity more 
in on tho wall than it otherwise would be ; 
in the former case it is treated exactly as a 
string, excepting that, if it be flush below, 
there is no occasion for a throat; in tho 
latter it has a horizontal case bed, paralld 17-- Cor- 

vertical sides, and a w'cathered back or upper 
surface. Sills are weathered and throated like the parts of Sill 
a string course, Plato XXL, fig. 7, a and 1; yet in mcditeval 
work toey may bo seen flush with the upright of the walk 
They are laid across window openings as a base to the 
sash-frame; distinct sills in the same line may, indeed, 
bo considered as an intercepted string course. In the 
ordinary practice of building, window sills are seldom set 
in brick walls until they are absolutely required to set tho 
sash-frames on ; or they are sot but not bedded, except at 
the ends. Tho object of this is to prevent any settlement 
that may occur in the piers from breaking the sills across 
on the unyielding part of the wall under the windows. A 
necessity for this, however, can only arise from bad con- 
stmotion; for with a good bond in the brickwork, all 
would setUo together, and the sills might be completely 
bedded across at once. 

Landings are platforms of stone, either over an arealtfn 
before a door, at the head of a flight of stairs, or as the 
floor of a bolcony. They arc made four, five, six, or eight 
inches in thickness according to their extent and bearing * 
if not one piece of stone they are of nicely jointed pieces 
joggled and plugged together, and are worked on the face 
and edges just as their situation may demand. They 
should also bo very carefully pinned into the walls. Pig. 

18 will show tbo danger, should they not bo so, through 
the full length of their insertion. 

If the front edge bo pinned up, 
as at A, but a vacant^ be left, 
as at B, the point C will become 
tho fulcrum of a lever, and the 
landing have a tendency to turn 
at that point, and to break at tlio 
edge 0. Every step and land- 
ing sho^d have 8 inches hold 

in a brick wall. All landings 18. — Extremity of Land- 

^ould bo w«}ll joggled ; the joint 

joggles made as at a, fig, 19, is called 1^ workmen a 
/le, and that at b a sfie joggle. An accident at the Poly- 
technic Institution 
in London arose, 
no doubt, from the 
cardessnesB of the* 
workmen, who put „ 

two landings togo- *^*8* 

which two she-jog^es were worked, as in fig. 20, 
and filled the open space with plaster. There happened to 
be a largo fossil in 
the stone (dose to 
toewall in the land- 
ing b,which,having 
no support from 
the other landingo, 
gave way, and 

caused the destruction of the lower portion of tho staircase 
upon which it folk 
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Era, 20. —Joggles badly joined. 
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Stone I'avinjss ate prepared and laid in various wnj’s. 
Ordinary paving is of self-fncnl or of tooled Yorkj and for 
bettor puri'v.'ses it is of rubbed rortlnnd stone. For cnttaiicc 
halls S'lnare stoiK'.s, with the angles sliglitlj* cut ofT, the 
four s}Mct's thus obt.ained being tilled up by a small square 
of black or other coloured stone, makes a iic.tt itaviug. 
which is replaced by marbles in best houses and public 
buildings, if a tessclatotl ]>avemcnt l»e not required. Stone 
paving that is not e.\p(>s^ to the sun and air, if next the 
ground, should be hid on footings of brick or stouc, or it 
will bo constantly damp should the soil Ito close and clayey ; 
but in yards, o{>cn areas, drc.. it may be laid on the ground, 
bedded in sand, and jointed with mortar or cemeut. 
Stonequred doors should ho formed on brick arches, or on 
a timl>cr floor prepared for the purpose ; the latter, how* 
ever, is a very bad mode of snpoorting j*aving, as the 
impressioti derived from the presence of the stone is, that 
the tloor is incombustible ; but if it be beddcil on coinbns* 
tiblc material, the danger to human life in the event of fire 
is gnatcr than if the stunc paving did not cxi.st at all. It 
is worked, cut, and set more or less cxjHiusivcly, according 
to circumstancc-s. A curb is a range or course of thicker 
and stronger stone to bound a pavement, and is either flush 
with the juving showing as a step on its outer edge, or 
is raised above it to receive a balustrade, and shows on the 
outer side ns a blocking course : in the hatter situation it 
L< gcnmllr joggled and plugged in the joint.s. The term 
step or .eteps alone is usually understood to moan exteninl 
stcp.s whether arranged in lung or short flights, or the 
single step in a doorway into which the door-frame is 
tenoned. A step should have a plain horisontal bed, and 
a very slightly weathered tread or upiwr surface, — the front 
or riser worked plain and vertical, or with n moulded 
nosing, and the back sunk with n joggle or hird’s-mouth 
joint to receive the step or landing above or behind it. 
Steps for areas or back courts are often made of 2 or 2 ^ 
in. stone for the tread, the riser being formed of a 4§ or § 
in. stone, both tailed into aarnll at one or both ends. ’ This 
is much lighter in cflect. Slate is sometimes used for tho 
trc3«h«. 

Sturs are but a flight or combination of steps used in- 
ternally, and tlic general prindplc of dc.aigning staircases, 
as regard tbc rise and tread of steps, setting out curves, 
curtails, landings, ice., are given in the part treating of 
joinery. The chief difieranco between these and other 
staircases consists in the fixing, the one being framed irith 
wooden strings, while the oUicr have no strings, but are 
supported entirely by tbo walls. If there be a wall at each 
end, they are simply built in at the time tho work goes up ; 
but if they arc supported at one end only, they are called 
geometrical stairs, and depend entirely on their being 
securely wedged into tho wall ; on whid and on tho siq)- 
port each derives at one edge from tbo step below, they 
wholly* rely. If they are square in section, thi^ are called 
solid steps ; but as tbc under side or soffit, then, is irregular, 
it is usual to moke tho steps of somewhat a triangular 
shape, so os to present a continued soffit. In this cose 
they arc called arris, or fcathcr-cdgo steps. Caro should bo 
token that there arc no sudden or irregular change.^ in tho 
curves. These maybe cosily avoided by tbc method shown 
in tho portion relating to joinery for the casing of tho 
curves and ramps in handrails. 

In houses built of stone the flues are usually formed in 
7 - brickwork. Tho cbimncy-pieecs consist of plain jambs, or 
boxings, or other vertical sides more or less decorated 
and moulded, and of tho architrave or transverse covering 
or mantel, fig. 8, Plato XXL, with its shelf or cornice. 
The parts of a chimnt^-pteco ore generally put together 
with an adhesive plaster or cement, and affixed to tho 
wall or chimud^’-breost behind with -cramps, holdfasts. 


and plugs. Tho material of which chimncy-picccs, if 
not of wood, are composed, varies from tho coarsest stone 
to the finest marble ; uud the labour on them varies to a 
still greater extent 

Masonry to receive nrehitcctural decorations is generally Deemtive 
w'orked into tho walls as they are carried up ; but as they masoniy. 
arc seldom homogeneous either in matter or construction, 
the result is mostly tho converse of what it purports to be, 
for the work is more frequently weakened than strengthened 
by the decorative masonry. Stones of which columns are Colnmns. 
to he composed, whether cacli column is to be of one stono 
or more, are generally roughly boosted out before they are 
set, and arc finished oftenra^s to traversing moulds and 
templets with a plumb-rule, whose sides arc cut to £bo 
diminution obtained from tho bottom and upper diameter^ 
whatever it may he. Flutes arc cut at tho same time and 
in the same manner. The beds of tho joints in columns 
should be worked with tho greatest precision, so as to 
obtain parallel planes, that they may fit firmly* and 
closely together; they must not, honrerer, be worked 
hollow to make a dose joint externally*, or the arrises will 
diip off. It is considered a good plan, where tho columns 
are large, to put a piece of thin milled lead hetweeu the 
beds, cut circular, and extending to within a short distance 
of the surface, and that the rest be filled with a fine 
adhesive putty, made ns nearly* of the colour of the stone 
a.s possible. This makes a solid bed, and protects tho 
atrisc.i effectually; but it will not do so well for slight 
columns, because it narrows the bed so materially*. A 
joggle or dowel of hard wood, slate, or cast-iron let into 
tho core might be a sufficient counteraction, and it would 
certainly add to tho stability of a polylithie shaft. The 
other jKirts of n columnar composition may be sufficiently 
cramped and jelled together with wood and metole 
accoraing to the situation, though it may he again re 
marked, that neither wood nor metal should ho used, 
unless it can be protected from access even of the atmo- * 
sphere 

Sections for Homan mouldings are given in the part Greek nod 
relating to joinety, but os those used in Grecian arehitecture 
are i»arts of conic sections, and not strode by cornices, “ 
wo give a short problem by which they may* oil cosily be 
set out. Both Roman and Grecian mouldings oro shown 
on Plate XRGl. of roL iL 

Let an orolo be the moulding required (fig. 21), tho bdeht ot 
winch (to the point where the moulding enrres backward) is AC 
or BI>, and the createst projection AB or CD ; and let C£ be a 
tangent line, or fine wliidi the curve must touch but not cm. 
rWttcc CA to F, and make AF equal to AC, and A6 to £D. 

Divide GB BE each into the same number of equal parts os 6. 

■ Dnwtlieco-ordinstes 
‘ from F and 0 to tho Fr! 

; ropectivc numbers, 

I tlnurintcncctionswill 
trace the ciin'c. If 
I BE be more tlian half 
! tiro whole height, tbc 
[ curve is on ellipse; 

I if exactly half the 
' height, itisn parabola; 

I andif BKbe Jcsstlmn 
half BD, the curve 
will he a hyperbola. 

All other mouldings 
can be drawn by tins 
raetbod, it being re- 
membered thot eymas, 
ogees, and nil reflex 
curves, must be divid- 
ed and drawn in trvo 

separate portions. , 

Tho mouldings in mcdimval nrchitecturo d^er ent^yMedl»:d 
from those of ofter styles. They nre chi^y fonned by n moiddings, 
combinntion of curves stopped by* right lines or tvorked 
into otlior curves and hollowa. Tbe mouldinffl differ n 

IV. ~6o 



Q. 21. -^torutraction of 
Ovolo. 
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each of ihe several periods of the style in EnglancL and 
also in the variations of the style as practised here and in 
each country on the Continent We insert an outline^ fig. 
22, of a \nndow jamb at Sleaford diurch, Lincolnshire, to 
shoTT the forms and combination of an example during the 
Decorated period. A fall description of those need in each 
style wojild exceed onr limits, nor, indeed, is it a subject 
'nitbin the scope of this article. They are sometimes set 
out with the compasses, and many often appear to have 

been drawn by eye. We 
must refer our readers to the 
works of Professor WOlis, 
F. A. Faley, and of J. H. 
Parker, for any details re- 
quired about them. Avery 
curious treatise was pub- 
lished ly Professor Willis, 
called the ArehUeetural 
Nomenclature qf the Middle 
which goes at great 
length into the suttject. * A 
bead or astragal seems to 
have been called a bowtelle; 



Fro. 22_Oat1ine of ‘Window Jamb at Sleaford Ohnreh. 

a torus, a grete bowtelle j a hollow or scotia, a casement: an 
ogee, a ressaunte, and so on. / 

mouldings in the stones at 
logs. builder’s command have been already noticed at the 

commencement of this section. The soft stones and 
marbles ate easily shaped into mouldings with the 
and the mdlet, vand are sawn and the surfaces even 
fimshed TOh a phte having a fine edge. These stones wfll 
take mouldmgs of rmnuter character than the harder stones 
which have to be worked with force, and require pointed 
tools to fom the faces. The hardest material, granite 
again, ^ to be stunned rrith heavy picks to ^ 
im]^sion, so that only bold ornaments have a good 
effi^; inuch money has been thrown away in details more 
smtable for softer materials. Good effect is obtained by 
the ronttMt of axed and polished surfaces. A designs 
*1 placte where buildings in granite have been 
maSl^” hnowledge of a proper application of that 

The ea^est arches were circalar and, of course easilv 
Classed as-lst, lancet; 2d, equilateral; 3d, depressed; 


Atdiea. 



a X — 

Fiq. 23.— -lisiicst Arch. 


a 



« I. 2. ta % 23, ^ 



a 1 a ^h' 

Fig. 26. — ^Depressed Aieh. 


minster Abbey the anjhes of the choir are so acutely 
pointed that the distances la and 2b are nearly two-thirds 
of the entice opening a &. In the nave at York the pointp 
are without the arch at a distance of about one-fifth the 
opening a b. In equilateral arches the centres are exactly 
on the points a & in fig. 24, so that the apex e, joined to a 
and b, will form an equilateral triangle. The nave ar^es 
at Wells arc of this descriptirn, and also those at Tnnpftln 
(see voL iL Plate XVllL fig. 1). In later times thC' 
arches were of lower pitch, as fig. 25, and then, of course, 
the centres 1 and 2 were within 
&e ar(di a b. At Salisbury 
Cathedral the distance al is 
one-sixth of a b, while in the 
choir a t Lincoln (voL iL, Plate 
XVJLll., fig. 2) itis'as much as 
two-fifths. To describe arches 
which shall be similar to one 
another throughout a building, 
however the evenings may 
differ, this principle must always be borne in mind, that 
the centoes are to be always distant from the points a 6 by ■ 
some aliquot portion of the whole opening. This is the 
more important, as the lines of tracery will not fall iwt f f 
their proper places except the arches are set out upon some 
regular principle. If the arches are not equilateral, some 
^tance from each point a b should be first determined on 
(say one-third the opening a b), an'd after this, whatever the 
span of the other ai^es may oi^ one-third its own opening 
is to be token from the points a &, as the centres from which 
to sto^e its carves. The only exception is that, in mediieval 
bwdings, the arches to the doorways are frequently some- 
what flatter than those of the windows. In the Tudor Fob 
period the arches are very frequently drawn from four 
centres instead of two. As there has been great mis- 
apprehension as to four-centred arches, some persons treat- 
ing them as parts of conic sections, whereas they are really 
parts of segments of circles, it is thou^t wdl to give two 
methods of describing these arches. 

width AB, fig. 26, of the onih, and the apcc 
hright 00, an gi^, and a tangent to the upper ciide os OD. In 
raw case arm AD peipendicular to AB, and set out Al equal to 
7? ’ • PwpendicnlBr to CD, and make CE equal to AD or 

t i and insect the aameaaahown bya perpendicnlar meet- 

ing OE produced in 3 ; join S 1 ondprodnee towaids F, then 1 and 



Fig. 26.— -Fou]>centKd Arch. 


md j! 1? 1 transferring the points 

«^hm ft! otoerhalf. S thesecond 

S theheight Oa and the centres of the 

win be a tougent to the upper curve), 08 ntrigit au«l« 
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tlrn'to. ta^krCK cvjnAl to Al, join It;; W^ect (ho same, andptoc<'cA 
i^ wforo. The p nnts I'G. a< lia» Wfore Iwn explained, are (Iw point* 
nhtte the eiivle* will nsect each other. The joints to thc«c aielie.* 
will ail radiate to their respective evntn.<i. 

Spcciinou-a of v.irious sorts of the tracery which adoni 
the windows of the tnedinival periods, and nto in fact thdr 
fnatest glorj-, are shown in Plnle.'s XVIII., XIJL, and 
XX. of vol. iL The i1c.s{gns‘for tracciy arc almost in* 
finite, and the various mctliods of setting them out would 
fill a volume. Hut although they display auch ingenuity 
and fancy that one wmild think the tlc.sign to Ik: quite 
.trhitraiy, it will he found that they are al^or very nc.irly 
all, set out on the itrinciplc of geometrical intersections. 
An example will .show the jirinciplc.*: on which the mcdinsval 
Btchitcct.s proceeded to dcscril« the tracciy, and also the 
method of finding the joints of the various pieces of stone. 
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this ln«tanc*, for thr of simplicity, wc nuke it cqnUatml 
(as in fig. 24) ; a and I then are the centres forstrildng the imdn 



a e ' 8 rf 

Fio. 27.— ^■on«tmclloa of tVIndow Traceiy. 

arch acp, b/n, .snd the height o<r is that of nn equilateral 
triangle. I’rodnec the Fnnnging line, and the same opening of the 
con^sse.s throngh e and (f will give the principal inner hmiichcs 
of the tmreiy e c, rf/. From the centre o, with an opening extend* 
ing to the middle of the lights ac,db, strike n scmidrcle; raise 
pcrpsndicnlais from d and c to 1 ond 2 ; dmw a line through 1 and 
g ; on this and the siiringingline will lie found the centres of the 
lower ogees; Idseet the p:^ of sro ent olT hy 1 2 in A, which U 
In fact tlic^Bsmc thing as dividing the whole height o g into three ; 
divide 7ig into three parts at 3 and 4 ; through 3 draw a horuon* 
tsl line, and set oif from 3 distances one.thirii of the width od, or 
draw the perpendicular lines as shosrn, which is hotter; then S and C 



dmw c A/and sahdivide by similar petpendien* 
lam, and where the lines intersect, as at 8, 
wOl he the centres for the upper subdivisions. 
Tlielincs thus diasm srill form a species of 
skeleton dugmm, ns shown on the right side of 
fig: 37, wlueb is called the elaiienl of the iraeery, 
and is in fact the centre line of the mnllion, os 




shown by a, 


fig. 28. 


On eaeb side of this. 






using alwtws the same centres for tlie same 
bmnehes, draw lines, showing the face (or what 
the worsen call the nose} of the mnlUon, and 
answering to Ac ; and then others answering to 
the sides ofthe mnllion, os de. Any otlicr mould- 
ings upon their sides or faces maybe drawn in -—4 — 

like manner. Put in the cusping as shown, a hj c o 
and the tracer is complete. The piw^cal pjo, 28.— Mnllion. 
stone-mason srill take care never to make a 
joint where there is an angle of any sort, as the point of a ensp. 
in all cases the joints mnst tend to the centres of the circles from 
srhich th^ are strnck, end where the lines branch olfin two fUrcc- 
tions, theiomts mnst not he in one line, hnt mnst tend in two, or 
BB many ditectiona os there are brandies, and each to the centre of 



tttch TOpccUve branch. When the lines are pcipendicnlar, as at 
c and d, and at the joint below A, tlie joints arc honzontal. A close 
msprolion of fig. 27, where they are carcfnlly drawn, will fully 
elucidate the jimttcr. Tlie elaborate west window at York Cathedral 
(see Plate Will, of vol ii.) is entirely set ont on this ptindple; 
and so is the still more remarkable instance, the eastern window at 
Carlisle, which is composed of 80 pieces of stone, and the design for 
wrliieh is drawn from 263 centres. 

^ All tlic upper coustruction of windows and doors, and of 
aislo arches, should be protected from supoiincnmbent 
pressure by strong relieving arebes above tbc labels, as 
shown by the dark tints in fig. 27, which sbodd be worked 
in with tho ordinary masonry of tho walls, and so set that 
the wreight above should not press on the fair work, in 
whidi case the joints of the tmccry, &a, wild sometimes 
flush or break ont. 

In mcdimval vaults tho crowns o 6, ed, are not level, Medirni 
but all have a slight curve or spring, as shown in fig. 29, vanltin 
and the filh'ng-in between 
them also is slightly 
curved, so ns to partake 
in some degree of the 
character of tho dome os 
well os of the groined 
arch; and for the most 
part the ribs in early 
vaulting are not true 
segments of ellipses, hut 
approximations drawn 
by the compasses. The 20.— Mcdimval Vaulting, 

triumph of uicdimval stone-masonry, however, is fliat 
species of groin known as fan-vaulting. It is unlike that 
of any other ago or time. Tho roofs of King’s College 
Chapel at Cammdge and of Henry VEL’s Chapd at West- 
nunstcr^are eminent and late examples. The earliest are 
supposed to bo in the cloisters of Gloucester CathediaL It 
is impossible in our lirnitcd space to give demonstrations 
of them, and wo must refer our readers to the admirable 
treatise on tbe subject by Professor Willis, published in 
the first volume of the Traiuadiont of the Boyal Institute 
of British Ardiitccts, Tho filling-in between the ribs of 
mcdimvol groins is genemUy of dnnch, or of some soft 
stone, over which a layer of concrete is sometimes placed 
in such manner os to bind aU together and to resist the 
thrust. 

The bold and beautiful termination to medueval towers, 
wbicb we call a spire, and tbe French call is another 
proof of tho skill of the xncdiieval masons. These ate 
generally octagonal, and rise partly from toe wsU of the 
tower and partly from arches torowm an^e-wise from wall 
to wall inside, to cut off tho corners, as it were, and afford 
a springing to toe sjnre. The wonder of these construc- 
tions is their extreme lightness and thinness. The top of 
the spire at Salisbury is 411 feet from toe ground, of 
which too tower takes up 207 feet, leavings of course, 

204 feet for toe height of toe spire itself; this is only 9 
inches thick at the Imttom, diminishing to 7 indies, or on 
an average only about toe SOOth part of its height. It 
lies been attempted to show mathematically that toe joints 
of a spire would be stronger if formed at right an^es to its 
face ; but they would then slope inwards and hold toe we^ 
wbito in sadden frosts would do most Betia(as injury; 
practically, therefore, it is found best to lay toe cooises 
on a Icvd bed. They should, however, he frequently 
dowded and cramped together, but not with metal, for ^ 
tbe extreme thinness of toe stone would soon cause it to 
rust and bredr out the stone. 

The principBl xmblications on masonry ore as follows 
Engmh, — 'Moxon, Meehanidi Exereiset, 4to, 1677-9% 1700; 

Battv Langley, Anaent Meuenry, foL, 1786 ; Ificholson, PraeUeal 
4^ 1823, Ac. ; PraeUeal XnaUse on Hammy, 8to, 1828, 
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Guide to Sailieay Masonry, Svo, 1839-46; waA PraetiealMa^TTf, 
Bricklaying, he., 4to, 1830 ; Dol«on, RudirnttOarw Trea^ on 
Masonry, 1849, 1856 ; Bobson, Masond, Srieklayerd, and Dceem- 
turd Guide, ito, 

Foreign.— "Do TOrme, Nauvelles invenMons pour hen lasttr, Stc., 
foL, 1561 ; JonssedelaFlfechei Secrets ffArehiteeture, foL, 1642 ; Bosse, 
LaPratiqui du trait pour la Coupe des Pierres, fol., 1648 ; Derrmi 
Des Trailset Coupe des Vbutes, foL, 1648 ; De la line, TraxU de to 
Oittpe des Pierres, fed, 1728; Fr&der, TraiU de SUrktemie, 4to, 
1737 ; and ^imenis de Sttriokmie, 1759 ; Smonin et Sdagaraette, 
TraiU de la Coupe des Pierres, 4to, 1792 ; Souliot, Traiiispeeiale du 
Coupedes Pierres, 4tt>, 1835 ; rorUgdbimtr fOr Maurer, fol., 1886 ; 
Adhemar, TraiU dela Qou^ des Pierres, foL, 1886-40 j Nomumd, 
FmrtsdfEsealiersen Pierre, 4lo, 1888 ; Le Boy, TraiUde Glometrie 
deseriidive, 4to, 1850 ; dandel et Laroqtie, Ma^nerie Prcdi^pu, 
8to, no date ; the article ITofonnerie in the Tariona Eneydcptdiaj 
and the general treatise by Bondelet, L'Art de bien hdlir, rrith 
anpplement by Blonef^ foL, 1842-46. 

Sawteb-wobe. 

The labour of the satryer is applied to the division 
of large pieces of timber or logs into forms and sizes 
to suit the purposes of the carpenter and joiner. Bis 
trorking-place is called a saw-pt, and his almost only 
important tool a pit-satr. A. cross-cut saw, axes, dogs, 
files, compasses, lines, lamp-bla^ blatdc-lead, dialk, and a 
rule, are all accessories which may be considered necessary 
to Urn. 

The facility with which sawing whole timber is now 
done by the aid of the upright saw-frame, dnd smaller 
timber by the circular-saw bench, has in large factpripo 
and wor&ho|» caused the saw-pits to be out of date; 
timber after it has been cat at the Tnilla can be again 
reduced into sizes and scantlings at a rapid rate, and with 
great exactitude and little labour. In some country parts, 
however, the saw-pit is still used. T Tnlilre most other 
artificers, the sawyer can do absolutely nothing alone; 
sawyers are therefore always in pairs, — one of the two 
standing on the work, and the other in the pit under it. 
The log or baulk of timber being carefully and firmly fixed 
on the pit, and lined for the cuts which are to be made 
in it, the top-man standing on it, and the pit-man below 
or off from^ its end, a cut is commenced, the former holding 
the saw with his two hands by the handle above, and the 
other in the some manner by the box handle below. The 
attention of the top-man is directed to keeping the saw in 
the direction of and out of winding with the fine to be cut 
upon, and that of the pit-man to cut down in a trnly 
vertical line. The saw being correctly entered, very little 
more is required than steadiness of hand and eye in keep- 
ing It correctly on throughout the whole lengtL lii. the 
operations of the carpenter and joiner much depends on 
the manner u which the sawyers have performed them 
part The best work on the part of the carpenter cannot 
retnevo the radical defects in his materials from bad 
wwing ; and although the joiner need not allow his work 

imiSn^ ^ great loss of wood and 

otherwise unnecessary labour. 
S Aorfd scantlings, on coming from the saw- 

cxreSrlre particular, 

tS uo^n if they had been 

tirodiicc J and good workmen actually 

S ShSK; the truth and beauty 

effected ; for t?ouBh^h«’ ^hat may be 

CaBPEKIEV. 

irfc’JriS.auS?. into 



second comprises the practice of reducing the timber into 
particular forms, and joining the forms so produced so as 
to make a complete whole according to the intention or 
design; and the third displays the' rdative strength of 
the timbers and the strains to which they are subjected by 
their disposition. ' Here, we have merely to describe the 
practiegl de tails of carpenter^ work in the operations of 
building. The carpenter works in wood, which he receives 
from the sawyer in beams, scantlings, and planks or boards, 
which he cuts and combines into bond-timbers, wall-plates, ■ 
floors, and roofs. He is distinguished from the joiner by his 
operations being directed to the mere carcass of a building 
— to things which have reference to structure only. Almost 
everything the carpenter does in and to an edifice is abso- 
lutely necessary to its stability and effidency, whereas the 
joiner does not begin his operations until &e carcass is 
complete; and every article of joiners’ work might at any 
time be removed from a building without undermining it 
or effecting its most important qualities. Certainly, in the 
practice of building, a few things do occur regarding whidi 
it is difficult to determine to whose, immemate province 
they bdong ; but the distinction is sufficiently broad for 
generd purposes, ^e carpenter, with the bricklayer or 
mason and some of the minor artificers, constructs the 
frame or hull ; and the joiner, with the plasterer and others, 
decorates' and rigs tire vessel On the former the actual 
existence of the ddp depends, and on the latter depends 
her fitness for usa r 

The carpenter frames or combines separate pieces of 
timber scarfing, notching, cogging, tenoning, pinning, 
and wed^g The tools he uses are ^e rule, Ihe axe^ thesis, 
a(^, the saw, the mallet^ hammers, i^ds, gouges, angers, 
wimbles, pincers, hook-pins, a square, a bevel, a pair of 
compasses, and a gangej together with the level, square, and 
plumb-rule; besides these, planes (for mal^g grooves, 
rebates, and mouldings), gimlets, pincers, a sledge-hammer, 
a^ maul or beetle wedges, and a crow-bar may be con- 
sidered useful aurdliaries, though they are not absolutely 
necessary to the performance of works of carpentry. 
Planing and other machines are used to diminish the 
great manual labour of working the surfree of planks and 
boards, and of moulding, tenoning, and other similar oper- 
ations ; and so daborate are some of these machines, that a • 
four-panelled door can now be made complete in a couple 
of hours, which formerly was considered a good day’s work 
for a nmn. Circular-saws are employed for working up 
larger timbers; and for ripping up boards or scanmngs 
of moderate thickness, tiiey are now used in all work- 
shops. 

The fir timber in general use is imported from Metad, SSmls 
Biga, Dantzig, and Sweden. Memd timber is the most 
convenient for size, Biga the best in quality, Dantzig tire 
strongest and Swedish the toughest. Biga timber can 
always be depended upon. Bed pine may bo used wher- 
ever durability and strength are objects; Quebec yellow 
pine for light dry purposes. In selecting timber, spongy 
heart, porous grain, and dead knots are to be avoided ; the 
brightest in colour, and where the strong red grain appMis 
to rise on the surface, are the best to be chosen. For joists 
and ^in timbers, the best woods are from Dantzig, hlemel, 
or Biga; for partitions and minor timbers, Ameticau red 
wood, which not being so strong as the. Baltic timber, must 
be cut to a little larger size. For sleepers, window-s^, and 
some parts of a roof, oak is used ; for framing, Christiania 
deals or battens ; for panelling, Christiania white deal or 
American yellow pine; for upper floors, Dram or Dnun- 
men and Christiania whites ; for ground floors, Stockholm 
and Gcfle yellows; for warehouse Boors and staircases. 
Archangel and Onega planks ; for best floors, St Petersburg* 
Onega, Dram, and Christiania battens. American deals 
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iih.tuld not lis u<ed for floors, ns tlicjr ore softer ; and 
Swcdisli deals arc bad for framing.. as they warp. For 
inierior finishings goncnUly, Baltie''rcd and white woods, 
nnd the ATscrican red and yellow pine, are to be preferred. 

W'e must first proceed to consider the means by which 
form in the work of the caq>cntcr is to be secured, and the 
connections by which the v.ariou« strains arc excited and 
comtnnnicatod. The following practical remarks on various 
jitnts arc abridged from the article by Prof. Bobison in 
the former editions of this work. 

The joinings practised in caT|M:ntiy arc almost infinitely 
various, and each has advantages which make it preferable ; 
in some circumstances. Many varieties arc employed merely I 
to please the eye. IVe do not concent ourseh'cs with these ; I 
nor shall we consider those which arc only employed in 
connecting stniill works, and can never .np]ic.ir on a great 
scale ; yet even in some of these, the skill of the caipcntcr 
may ^ discovered by his choice : for in all cx«cs it is wise 
to make every, even the 5malle.«t, part of his work a.s strong 
ns the matcriaU will admit. He will be particularly 
attentive to the changes w'hich will necessarily* happen by 
the shrinking of timber as it dries, mil consider what 
dimensions of his framings will Itc aiTccted by this and 
what will not, and will then dispose the pieces which ate 
le.s$ essential to the strength of the whole in such a manner 
that their tendency to shrink shall be in the same direction 
with the shrinking of the whole framing. If he do other* 
wise, the seams will widen, and parts will he split asunder. 
Ho will dbposc his boardings in such a manner ns to 
eontribnte to the stifiness of the whole, avoiding at the 
same time the giring them posilioiis which will produce 
lateral strains on trms beams which bear great pressures; 
Tceolleeting, that although a single hoard has little force, 
yet many united have a great deal, and may frequently 
perform the ofiicc of very* powerful struts. 

Our limits confine us to the joinings which are most 
essential for connecting the parts of a single piece of a frame 
(when it cannot be formed of one beam, either for want of 
the neccs.^Ty thickness or length), and the joints for con- 
necting the diS'erent sides of a trussed frame. 

Much ingenuity has been bestowed on the manner of 
building up a great beam of many thicknesses, nnd many 
singahtr methods arc practised ; but when we consider the 
manner in which the cohesion of the fibres performs its 
oiBoe, we see that the simplest are formed on the same 
prindplcs as the most refined, and they arc less apt to induce 
false notions of the strength of the assemblage, ^us, were it 
required to bofld np a l^m for a great lever or a girder, so 
thatitmayactnearly Bsabeamof thesame sire of one log, 
it may dther be done by plain joggling, os in Plate XXII. 
fig 1, A, or by scarfing, as in Bor C. If it is to act as a lever, 
having the gndgeon on the lower side at C, we believe that 
most artists will prefer the form B and C. We may fre- 
quently gain a considerable accession of strength by this 
bundingnp of a beam, especially if the part which is stretdicd 
by the strain be of oak, and the other part be fir. Fir being 
so much superior to oak as a pillw, and oak so much 
preferable as a tie, this constraction seems to unite both 
advantages. But much better methods of making powerful 
levers, girders, Ac., are obtained by trussing Oraerve that 
the tSeaej of bothmethods depen^entirely on the difficulty 
of causing the piece between the cross joints to slide along 
thetimhertowMchitadheres. Therefore, if this be moderate, 
it is wrong to make the notches deep; for as soon as thc^^ 
are so deep that their ends have a force sufficient to push 
the slice along the line of jnnetion, nothing is gained by 
inaMng them deeper ; and t^ requires a greater expenditure 
of timber. 

Scatfings of beams are frequently made oblique, as in 
Plate fig* seems a bad practice. It 
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begins to yield at a point where the wood is crippled and 
splintered off, or at least bruised out a little. As the 
pressure increases, this part, by squeezing broader, causes 
tho solid parts to rise a little upwards, and gives them some 
tendency, nut only to push their antagonists along the 
base, but oven to tear them up a little. For m'milnr 
reasons we disapprove of the favourite practice of many 
artists to make the angles of their scarfings acute, as in 
fig 3. This often causes tho two pieces to tear each other 
up. The abutments should always bo perpendicular to 
the directions of the pressures. This low is also to be 
extended to the abutments of different pieces of a frame, 
and the artist must even attend to the shrinking, of the 
timbers by drying. When two timbers abut obliquely, 
the joint should ^ most full at the obtuse angle of the 
end ; because, by drying, that angle grows more obtuse, 
and tho beam would then be in danger of splintering off 
at tbe acute angle. 

It is evident. that the nicest work is indispensably Wedgioe 
necessary in buii^ng up n beam. Thexrarts must abut on 
each other completely, and tho smallest play or void takes 
away the whole efficacy. It is nsual to give the abutting 
joints a small taper to one side of the beam, so that they 
may require moderate blows of a maul to force them in, 
and the joints may he perfectly close when the external 
surfaces are even on each side of the beam. But we must 
not exceed in the least degree, for a very taper wedge has 
great force ; and if tbe pieces be driven together by very 
heavy blows, the whole is left in a state of violent strain, 
nnd the abntments are perhaps ready to splinter off 1^ a 
small addition of pressure. It is not unusual to leave 
some abutments open enough to admit a thin wedge reach- 
ing through the beam. Nor is this a bad practice, if the 
wedge is of material which is not compressed by the 
driving or the'fctrain of service. Iron would be preferable 
for this purpose, and for the joggles, were it not that, 
its too great hardness, it cripples the fibres of timber ta 
some distance. In consequence of this it often happens,, 
that in beams which are subjected to desultory and sudden 
strains (as in tho levers of reciprocating engines), the 
joggles or wedges widen the holes, and work themselves, 
loose ; therefore skilful engineers never admit them, and 
indeed admit as few bolts as possible, for the same reason ; 
but when resisting a steady or dead pull, they are not so 
improper, and are frequently used. 

Beams arc built np, not only to increase their dimensions 
in the direction of tbe strain (which we have hitherto 
called their depth), but also to increase their breadth, or 
the dimensions perpendicular to the strain. Sometimes 
the breadth of girder is doubled, if it is thought too weak 
for its load, and when the toidmess of the flooring must 
not he increased. 

The mast of a great ship of war must be made bi^er Uasti uas 
athwartship, as well as fore and aft. This is one of toe npil^ta 
nicest problems of toe art; and professional men are by 
no means agreed in their opinions in regard to it. We 
shall content ounelves here with exhibiting toe different 
methods. Tho most obv ious and natotd method is 
that shown in Plate XXII. fig. 4. It is plain that (inde- 
pendent of toe connection of cross bolts, which are used in 
tocm <dl when toe beams are square) toe piece C cannot 
bend in toe direction of toe plwe of toe figure rritoout 
bending toe pece D along with it. This method is much 
used in the ^nch navy ; but it is undoubtedly imperfect 
Fig. 5 exhibits another method. The two halves of toe 
beam are tabled into eadi other in toe same manner as in 
fig. 1. It is plain that this will not be affected ^ any 
unequal swdling or shrinking, because this is insenrable in. 
toe direction of the fibres ; but when bept in toe diction, 
a b, toe beam fig. 4 is weoker than bent in the direction 
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ef. Ea(^ half pf fig. 4 has, in eveiy part of its length, a 
thiftfeneM greater than half the thiifimess of the beam. It 
is the contrary in the alternate portions of the halves of 
fig. 5. When one of them is bent in the direction AB, it 
is plain that it drags the other rrith it by means of the 
cross bntments of its tables, and there can be no long^- 
tndinal sliding. But unless the vrork is accnratdy 
executed, and each hQUow completdy fiUed up by the 
table of the other piece, there 'Will be a lateral sMe along 
the cross jointe sufficient to compensate for the curroture ; 
and this will hinder the one from compressing or stretching 
the other in conformity to this curvature. 

The imperfection of this method is so obvious that it 
has sddom been practised ; but it has been combined with 
the other, as is represented in fig. 6 , where the beams are 
divided along tiie middle, and. the tables in each Imlf are 
alternate, and alternate also with the tables of the other 
half, ^us I, 3, 4 are prominent^ and S, 2, 6 are 
depress^ This construction evidently puts a stop to 
both slides, and obliges every part of both pieces to move 
together, a h and e d show sections of the built-up beam 
cotiesponduig to AB and CD. No more is intended in 
this pract^ ly any intdligent artist, than the causing 
the two pieces to act together in all their parts, nUbmig Ti 
the strains may be unequally distributed on tTiam Thus, 
in a^ built-up gnder, the binding joists are frequently 
mortised into very different parts of Ae two sides. But 
many seem to aim at making the beam stronger than if it 
were of one piece; and this inconsiderate project has 
given rise to many whimsical modes of tabUn" and 
scarfing. ° 

. Ihe jmctice in the British dod^ards is somewhat 
different from any of these methods. The pieces are tabled 
M in fig. 6 , but the tables ate not thin patallelopipeds 
but thm pmn^ The two outward joints or visible s^ 
are strai^t lines, and the table 1 rises gradually to its 
grwtest tlucfaess in the axis. In like manner, the hoHow 
6 , for receiving the opposite tab^ sinks graduafly from the 
^ge to Its greatest depth in the axis. Plate TYTT fig, 7 
- ® section of a round piece of timber built 

™ line EP, GH is the section 

co^pon^g to AB of %. 6 , and the dotted line EG EH 

to CD. This constructioi by 
straight, leaves no lodgment for 
^t», and looks much-fairer to the eye j but it spears to 

most compressed by this bendiig; but there 
u Imrdly any a^tment in the exterior parts of these faWog 

falMe o^ “ 5 % abutment is the firmest, th<S 
u httle ®^®J^erence of extension and compression. But 
^constru^on has an advantage, whidT^^a^r 
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But it is very nece^n^ contribute much to tiie strength, 
than the pine, othen^ it^n^°^ wood not much harder 

increase its » l>eam is to 

to procure tie-^na foj necess^, in order 

must be scarfed together Pi®®®® 

doing tins, and S the modes of 

favourite nostrum. Some carpenter has his 

here, as in other the ingenious ; 

a*® strongest, do not ~y | 


ingenious, is equally strong with a tie consisting of two 
pieces of the same scantling laid over each other for a 
certain length, and firmly bolted together. TVe acknowledge 
that this will appear an artless and clum^ tie-beam, but 
it will be stronger than any that is more artifidally winrii. 
up of the same thickness of timber. The next simplest and 
most obvious scarfing is that represented in Plate XXH., 
fig. 8 , Nos. 1 and 2. If considered merdy as two jnecca 
of wood joined, it is plain that, as a tie, it has but half the ' 
strength of an entire pece, supposing that the bolts (which 
are the only connections^ are hist in their holes. No. 2 
requires a bolt in the middle of the scarf to give it that- 
strength, and in every other part is weaker on one side or 
the other. If the bolts were sufficiently numerous p ud 
sufficiently firm, so as to produce a great degree of adherion 
or of friction between the parts, this joint might be marlB 
almost as strong as the entire beam, since there is nothing 
to prevent the co-operation of eadi side with the other 
ihronghont its extent ; bat much of the strength would 
be lost if the bolts became loose, even in an inconsiderable 
degree. But the bolts are very apt to bend by the violent 
strain, and requite to be strengthened by nniting their 
ends by iron plates, — in which, case it is no longer a 
wooden tie. form of No. 1 is better adapted to the 
office bf a pillar than No. 2 , e^ecially if its ends be formed 
in the manner shown in the elevation No. 3. By the sally 
^ven to the ends, the scarf resists an effort to bend it in 
that direction, ^side^ the form of No. 2 is unsuitable 
for a post, because the pieces by hiding on eadi other 
by the pressure are apt to splinter off the tongue which 
confines their extremity. Eigs. 9 and 10 exhibit the most 
^proved form of a scarf, whether for a tie or for a post. 
j3ie key represented in the middle is not essmitially 
ne^saty ; &e two pieces mi^t simply meet square there. 
This form, without a key, needs no bolts (althou^ thqr 
strongmen it greatly), bu^ if worked very tme and dose, 
and with square abutments, will hold together, and will 
resist bending in any direction. But the k^ is a very 
great huprovement, and will force the parts together with 
perfect ti^tness, but it must not be over driven. Thef orm 
of fig. 9 is by far the best (it is sometimes said to be 
tabulated, that is, to render the joints os dose as possible, 
and the juncture more independent ai any bolts whidi 
mi^t be placed similarly to those in fig. 8 , No. 1), — be- 
cauM tlm tziangle of fig 10 is much more rea^y qslmtered 
off by the rtrain or by the key thnTi the square wood' of 
fig 9. It is far preferable for a post, for the reason given 
in peaking of fig 8 , No! 1 and No. 2. Both may be formed 
TOth a sally at the ends equal to the breadth of the key. ^ 
to t^ shape fig. 9 is well suited for joining the parts of. 
toe long (Soiuer posts of spires and other wooden towers. 

Eig. 9, No. 2 differs from No. 1 only by having three 
keys ; the principle and the longitudinal strength are the 
sama The long scarf of Na 2 , tightened the toree 
keys, enables it to resist bending much better. 

, ,^®®® of these scarfed tie-beams can have more than one 
toim of tire strength of an entire piece, unless with the 
Nsisfance of iron plates ; for if toe key be made thinner 
than one-thixd, it has less than one-third of the fibres to 
^11 hy "Wie ate confident, therefore, that when the heads 
of “8 bolto are connected by plates, tire simple form of fig. 
o. No. 1, is stronger than toose more ingenious scarfiugs. 

It may be strengthened against lateral bending by a little 
or by a sally, but cannot have both. 

The strongest of dl methods of piecing a tie-beam would Hdii 
be to 6^ tire parts end to end, and gra^ them between 
<^er pieces on each side, as in Plate XXHL, fig. 1.' This 
toe shipKattpenter calls fishing a beam; it is a Sequent prac- 
tice for occasional repairs. Pexxouet ui^ it for toe tie-beams 
or stretdiers Iqr which he connected the opposite feet of 
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a centre, which was yielding to its load, and had pushed 
aside one of the piers above 4 inches 

Where the beams stand square with each other, and the 
strains arc square with the ^nms and in the plane of the 
frame, the mortise and tenon is the most perfect junction. 
A pin is generally put through both in order to keep the 
pieces nnited, in opiH)sition to any force which tends to part 
them. Every cat^tenter knows how to bore the hole for 
this pin. so that it shall draw the tenon tight into the 
mortise, and cause the shoulder to butt dosc^ and make 
neat work; and he knows the risk of tearing out the bit 
of the tenon beyond the pin, if he draw it too much. We 
may just observe, that square holes and pins arc much 
preferable to round ones for this purpose, bringing more of 
the wood into action, with less tendency to split it. 

Ship<arpcntcra have an ingenious method of making long 
wooden bolts, not passing completely through, wliich take 
a very fast hold, though not nicely fitted to their holes, which 
they must not be, lest they should be crippled in ^ving. 
They call it fox-tail wedging. They stick into the iK>int 
of the bolt T, Plate XXIII., fig 2, thin wedges of hard 
wood, so as to project a proper ^aucc ; when these reach 
the bottom of the hole I 7 driving the '^It. they split the 
end of it, and squeeze it hard to the side. T^ may be 
practised with advantage in caqientzy. If the ends of the 
mortise are widened inwards, and a thin wedge be put into 
the end of the tenon, it Viill have the same effect, and make 
the joint equal to a dove-tail ; but this risks the splitting 
the piece beyond the shoulder of the tenon, which would be 
unsightly, and may be avoided by two tvry tluu wedges a 
and c being struck in near its angles, projecting equally; { 
at a very small distance within these ore to be juaced two 
shorter ones b, d, and more within these if necessary. In 
driving this tenon, the wedges a and e will take first, wd 
split off a thin slice, which wUl easily bend without breaking, 
^e wedges h, d act next, and have a similar effect, 
and the others in succesrioiL The thickness of all the 
wedges taken together must be equal to the enlargement of 
the mortise towards the bottorm 

THien the strain is transverse to the plane of the two 
beams, great care must be taken by the artist in placing 
his mortise A mortise in a girder for receiving the tenon 
of a binding-joist of a floor should be os near the upper side 
as possible, because the ^dcr becomes concave on that side 
by the strain. But as this exposes the tenon of the bind- 
ing-joist to the risk of being tom off, we are obliged to 
mortise further down. The form in Plate XXIIL, fig. 3, 
generally ^ven to this joint is extremely judicious. The 
sloping part o h gives a very firm support to the additional 
bearing e d, without much weakening of the girder. This 
form should be copied in every case where the strain has a 
sinular direction 

The joint that most of all demands the careful attention 
of the artist is that whidi connects the ends of beams, 
one of which pushes the other very ohliqndy, putting it 
into a state of extension. The most familiar instance of 
this is the foot of a rafter pressing on the tie-beam, and 
thereby drawing it away from the other wall 'When the 
direction is very oblique (in which case the extending strain 
is the greatest), it is difficult to give the foot of the rafter 
su A a bold of the tie-beam as to bring many of its fibres 
into the proper action. There would be little difficulty if 
we could allow the end of the tie-heam to project to a 
small distance beyond the foot of the rafter; but, indeed, 
the dimensions which ate given to tie-beams for other 
tessons are always sufficient to ^ve enongb of abutment 
when judiciously employed. Unfortunatdy. this joint is. 
very liable to from the effects of the w'eather. It is 
much exposed, and frequentiy perishes by rot, or becomes 
so soft and friable that a very staall force is sufficient eitha 
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for pulling the filaments out of the tie-beam, or for crashing 
them together. IVe are therefore obliged to secure it with 
particular attention, and to avail ourselves of every drenm- 
stance of constructioiL 

One is naturally disposed to give the rafter a deep l» old 
by a long tenon, but it has been frequently observed in 
old roofs that such tenons break off. Frequently they are 
observed to tear up the wood that is above them, and push 
their way through the end of the tie-beam. This in all 
probability arises from the first sagging of the roof, by 
the compression of the rafters and of the head of tire king- 
post.^ The head of the rafter descends, and the angle with 
the tie-beam is diminished by the rafter revolving round its 
step in the tie-beam. By this motion the heel or itmer 
angle of tbo rafter becomes a fulcrum to a very long and 
powerful lever mndr loaded. The tenon is the other arm, 
very short ; and being still fresh, it is therefore very 
powerfuL It therefore forces up the wood that is above 
it, tearing it out irom between the cheeks of the mortise, 
and then pushes it along. Carpenters have therefore given 
up long tenons, and give to the toe of the tenon a shape 
whirii abuts firmly, in the direction of the thrust, on the 
solid bottom of the mortise, which is well supported on the 
under side by the wall-plate. This form, rqtresented in 
Plato XXIIL, fig. 4, has no tendency to tear up the end 
of the mortise. The tenon has a small portion a 6 cat 
perpendicular to tho surface of the tie-beam, and the ie.st 
6 c is perpendicular to the mfter. 

But if the tenon is not sufficiently strong and it is not so 
strong as the rafter, which is fhou^t not to be stronger 
than is necessary), it will be crushed, and then the rafter 
will slide out along the surface of the beam. It is there- 
fore necessary to call in the assistance of the whole rafter. 

It is in this distribution of the strain among the various 
abutting parts that the varieties of joints and their merits 
chieSy consist. We can only mention a few here that 
have met with most general approval 

Theaiminfig. 5, Plate XXIIL. is to make the abntments vaiions 
exactly petpendicidar to the thrnsts. The action is the tones "f 
same os against the joggle on the head or foot of 
king-post. This is a very effectual joint ; it is not, how- 
ever, mudi pmetised. It is said that the sloping seam 
at the ehonlder lodges water ; bat tire great on seems 
to be a secret notion that it weakens the tie- earn. Fig. 

6 exhibits a form that is more general, but certainly 
worse. The shoulder-joint is sometimes formed like the 
dotted linca&ecfe/p of fig. 6 . This is mncdi more agreeable 
to the true prindple, and would he a very perfect method, 
were it not that the intervals b d and df are so short that 
the little wooden triangles bed, def will be easily pushed 
off their bases b d, df. Fig. 7, 27o. 1, seems to have the 
most general approi^tion, bat we fail to perceive its 
peculiar merits. It is the joint recommended by Ptic^ 
and copied into books of carpentry as the true joint for 
a rafter foot The visible shewder-joint is flash with tire 
upper surface of the tie-beam. The an^e of the tenon at 
the tie nearly bisects the obtuse an^e formed by the rafter 
and the beam, and » therefore somewhat oblique to the 
thrust. The inner shoulder ae is nearly perpendicular to 
bd. The lower an^e of the tenon is cut off horizontally 
as St ed. Fig. 8 is a section of the beam and rafter foo^ 
showing the different shonlders. Fig. 7, Na 2, is a 
simpler, and in our opinion a preferable joint. We 
observe it practised by the most eminent carpenters for 
all obliqae thrusts; but it suidy employs less of the 
cobemon of the tiobeam than nd^t be used withoot 
weakening it, at least when it is supported on the other 
ride by the waB-plate. Fig. 7, No. 3, is also much 
practised ly the '^t carpenters. Fig: 2, Na 1, is pro- 
posed by Mr Niriiolson as preferable to fig. 7. No. 3, 
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icsixise the abutment of the inner part is better supported. 
Iiis is certainlj the casei but it supposes the Trholo rafter 
go to the bottom of the socket, and the beaoi to be 
licker tlian the lafter. Some mey think th&t this toU 
eaken the beam too much, when ilTis no broader than the 
fter is thick; in wldch case they think that it requires 
deeper socket than Nicholson has ^ven it Perhaps the 
Ivantages of Nicholson’s construction may be had by a 
int like fig. 9, No. 2. 

Whatever is the form of these butting joints, great care 
ould be fail-f n that all parts bear alike ; and the artist 
ill attend to the magnitude of the different surfaces. In 
e general compression the greater surfaces irill be less 
mpressed, and the smaller ndll therefore change most 
hen all has settled, every part should be equally dose, 
•cause great logs are moved vrith diflicolty, it is very 
mblesome to try the joint frequently to see ho\r the 
Its fit ; therefore vre must espect less accuracy in the 
terior parts. This should make us prefer those joints 
lose efficacy depends chiefly on the visible joint. It 
pears from all t^t has been said on this subject^ that a 
ry small part of the cohesion of the lie-beam is sufficient 
r withstanding the horizontal thrust of a roof, even 
ongh very low pitched. If, therefore, no other use is 
ade of the tie-faiWim, one much slenderer may be used, 
id blocks may be firmly fixed to the ends, on <which the 
fters might abut, as they do on the joggles on the head 
id foot of a king-post. A tie-beam may have to cany 
floor or ceiling (sometimes the workshops and store-rooms 
a theatre), and therefore requires a great scantling, but 
squently beams have little to do, and contain an unneces- 
ry quantity of timber. It is therefore of importance to 
certain the most perfect manner of executing such a 
nt) and we have directed the attention to the principles 
at are really concerned in the effect. In all hazardous 
res the carpenter calls in the assistance of iron straps ; 
d they are frequently necessary, even in roofs, not- 
thstanding this superabundant strength of the tie-beam, 
it this is generally owing to bad construction of the 
)oden joint, or to the &ilure of it by time. 

There nee^ but little to be said of the joints at a joggle 
irked out of solid timber; they are not near so diffi- 
It as the lash When the size of a log will allow' the 
^le to receive the whole breadth of the abutting brace, 
ought certainly to be made with a square shoulder; 
, which is still better, an arch of a circle having the other 
d of the brace for its centre. Indeed, this in g^eneral 
11 not sensibly differ from a straight line perpendicular 
the brace. By this circular form the settling of the 
of makes no change in the abutment; but when 
ere is not sufficient stuff for this, we must 'avoid 
ivel joints at the shoulders, because these always tend to 
ake the brace slide off The brace in Plate XXUL, 
;. 10, No. 1, must not be joined as at J, but as at a, or 
. some equivalent manner. 

When the very oblique action of one tide of a frame of 
vrpra^' does not extend, but compresses, the piece on 
hich It abuts, there is no difficulty in the joint Indeed 
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produce very iniognal pressures on the different parts, by 
which some are crippled, others are splintered off^ die. 

When it is necessary to employ iron straps for strength- Fladto 
oning a joint, considerable attention is necessary that we strap^ 
may place them properly. The first thing to be determined * 
is the direction of the strain. This must be resolved into 
a stmin parallel to each piece, and another perpendicnlar 
to it; and then the strap which is to he made test to any of 
the pieces must be so fixed that it shall resist in the direc- 
tion parallel to the piece. Frequently this cannot be done ; 
but we must come as near to it as we can. We can hardly 
give any general rules. Fig. 30 shows the natnre of the 
strap or stirrup by which the king-post 
carries the tie-beam. The strap that we & 
observe inost generally ill placed is thats 
which connects the foot of the rafter with the 
beam. It only binds down the rafter, and 
does not act against its horizontal thrust. It 
should be placed farther bade on the beam, g 
with a bolt through it, which will allow it to ^ 
tom round. It should embmee the rafter 
almost horizontally near the foot^ and tiiould 
be notched square with the hack of the 
rafter. It is represented in fig. 11, Plate 
XYTTT. By moving round the eye-bolt, it follows the rafter, 
and cannot pinch and cripide it, whitii it always does 
in its ordinary form. We are of opinion that straps which 
have eye-bolts in the very angles, and allow all motion 
round them, are of all the most perfect. A branched strap, 
such as may at once bind the kmg-post and the two braces 
whitii butt on its foot, will be more serviceable if it have 
a joint. When a roof watps, those branched straps fre- 
quently break the tenons, by affording a fulcrum in one of 
&eir bolta An attentive and jndicions artist will consider 
how the beams will act on suw occasions, and will avoid 
giving rise to these great strains by levers. In the fore- 
going reasoning upon the direction of straps, regard haz 
been had espetially to the economizing of their immediate 
strength ; but it may happen that the principal purpose 
of the strap will he answered by its pressing the rafter 
firmly upon the beam, and this effect may be produced 
a certain deviation from the horizontal position, with bnt 
little diminution of the strength of the strap, — ^a deviation 
which has also the advantage of allowing • the strap to 
embrace the whole of the beam, without weakening It by 
driving a bolt through it. We must not, however, run 
the risk of crippling the end of the beam. A s^fnl 
cai^enter never emplc^ many straps, considering them as ' 
auxiliaries foreign to his art, and subject to imperfections 
in workmanship whitii he cannot discern or amend. We 
must refer the reader to Nicholson's Garpaiier and Joina's 
Assistant for & mor& particular account-of the various forms 
of stirrups, screwed rod^ and otiier iron-work, for canying 
tie-beams, &c. 

The diagrams of Plate ZXIV. will illustrate the use of Fi 
the before^escribed joints on a siwnller scale in the farther ^ 
opraations of the carpenter’s work. jo 

Ordinary scarfing is the.cutting away equally from the gc 
ends, bnt on the opposite sides, of two pieces of timber, for 
the purpose of tying or connecting them lengthwise, and is 
done to wall-plates and bond-timber. The usual mode is by 
catting about three-fifths throu^.each piece on the upper 
face of the one and the under face of the .other, about 6 or 
8 inches from the end, as in fig. l,Flate XXIV., transversdy, 
malting what is technically termed a calf or kerf, and lon^tu- 
dinally from the end, from two-fifths down on the same side, 
so that the pieces lap together with a sort of half dovetafl. 
^eheavy supervening weight of 'the' wall and joists renders 
it impossible that they should be drawn apart without tear- 
ing the fibres asunder or lifting the weight. Nevertheless 
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hcsc joints are generally spiked, and it is altrays required 
hat they he made to fall in or nnder a pier. Notching is 
dthcr square or doretailed ; it is used in connecting the 
inds of ^TaU•pIatcs and bond-timber at the angles, in 
letting joists dovm on beams or binders, purlines on prin- 
cipal raters, &e. Nos. 1, 2, 3, 4, and 5, fig. 2, wotr 
rarictics of notches appHcd os \rc have described Na 1 
is.a simple square notch ; No. 2, a dovetailed notch. No. 
3 is the notch most commonly used; it is similar to No. 1, 
but that the ends are allotrcd to nin on so that tho one 
piece grasps the other, and each forms a cog to the other. 
No. 4 is an oblique-angled, dovetailed notch ; and No. 5 
shows how joists .ire notched or let down on beams and 
binders, and purlines on principal rafters. A notch is 
cut into tho under edge of the joist or purlinc an inch or 
an inch and a half in depth, and considerably shorter than 
tho beam, binder, or rafter is in thickness. Notches are 
also cut down on the upper angles of the bearing pieces, os 
long as the rider is thirir, as deep os the not^ before 
described of the latter is, and so far in as to leave a thick- 
ness on its own edge equal to the length of the notch in 
the riding joist or purunc. In the £ngram one joist is 
indicated in its place let down in the notdi, and another 
indicates the notch in its own edge, and leaves exposed tho 
notches in the binder. Cogging, or corking, os it is 
vulgarly termed, is the last-mentioned species of notch 
extendi on one side, and leaving a narrow tooth or cog 
alone in the bearing-piece flush nith its upper face. No. 1, 
fig. 3. It is used prindpally in tailing joists and beams 
on wall-plates and templets, and the cog is here made 
narrower, because the end of the joist or rider coming 
immediately beyond the plate, that part which forms the 
shonlder of the notch would be liable, on being strained, to 
be dripped off or tom away, if it were not kept as long ns 
possible; and it is not of so much importance to guard 
against weakening a wall-plate which is supported along its 
whole length, as a beam, binder, or prindpal rafter, which 
rests on distant points alone. No. 2 of the same figure 
shows another mode of tailing on joists and beams by a 
dovetail notch, which, to distinguish it from tho flat 
notches. Nos. 2 and 4, fig. 2, is called corking, or coding 
dso, though the operation certainly is not cogging. This 
is a good mode if the timber be so well seasoned os not to I 
be I&ely to shrink more ; but it would be improved by 
allowing the rider to take a bearing in a notch like that 
to No. 1 before the dovetail commenced, as at No. 3, for | 
in the ordinary mode it is weakened in a point of great 
importance, l^liatever notches and cogs for beams and joists j 
are required in woU-plates and templets, should be made j 
before they are set on or in a wall ; for, os they are always 
bedded in mortar, anything that may break the set must i 
be avoided. A cog-hold is best obtained through the agency 
of a chair of cast-iron, which should, however, be itscU 
cogged or joggled to a stone templet laid in the wall 
under it, and capped or covered by another broad flat 
stone, as an inverted templet, with a joggle from the chair 
running up into it 

Tenoning implies mortising also as a matter of conise. 
They are the names of the two operations necessary to one 
result, — that of prodneing a connection between two pieces 
by inserting part of the end of one into a hole of similar 
size cut in the side or face of the other. Atenon is formed 
by cutting in on each side or edge of a pece of timber, near 
its end, transversdy, to a certain deptl^ or rather, leavmga 
certain part of &e breadth or depth uncut, and then catting 
in longitudinally from the ends os far from each edge os 
the transverse cuts Imve' been made in depth, thus remo'^g 
two square prisms and leaving a third undivided. This is 
the tenon. An excavation in the side of a piece of timber, 
of a certain depth, in tibe direction of its thickness, parallel 
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to its edges, and bounded lengthwise by lines at right 
angles to them, is a mortise. Tenons and mortises are 
made of exactly corresponding size, and are most frequently 
at cqtml distances from one or the other side or edge of the 
two pieces to be conjoined ; and for the most part, too, 
every angle formed in the process of tenoning, both internal 
and external, is a right angle. Tenons are called joggles 
in some situations, when they arc not intended to be borne 
upon, and their use is merely to keep the piece of timber 
to .wHch they belong steadily in its place, without being 
liable to slight accidents from lateral pressure or violence. 

In combining timbers by means of mortises and tenons, to 
produce os great a decree of strength as possible, it must 
be obrious that the object to be kept in view is to maintain 
the end or tenon of the one as large and efficient as it may 
be, and weakett the other as little as possible in forming 
the mortise. For the efficiency of the mortised piece in a 
horizontal bearing, it is dear that as much of its thickness 
should be below the mortise as possibly as at a, fig. 4; 
for if it be put low, as at (, the superincumbent weight on 
the tenon would more readily split or tend it in the direc- 
tion of the grain, os indicated ; but the case is inverted 
with the tenoned piecca TTith the mortise at a the tenon 
could only have the cffica^ of so much of the piece to 
which it belongs os there is of it above its nnder surface, 
which is a very small part of its depth ; whereas with the 
tenon at b it would command the power of the greatest port 
of the depth. To guard as mudr as possible against the 
danger of too great a mortise and too small a tenon on one 
side and tho other, and to obviate the difficulty arising from 
the cfficienqr of one or the other of the two pieces being 
affected by putting the tenon too Irigb or too low, a com- 
pound, called a tusk tenon, is used for almost all horizontal 
bearings of any importance, especiiilly to joists and binders, 
to trimmers, beams, girders, bressummers, dbc. The body 
of the tenon in this is a little above the middle of the end, 
and it rons ont 2, 3, or 4 indies, or more, os the case 
may require. Below it the tusk protrudes, and above 
it the shoulder is cut down at an obtuse angle with the 
horizontal line, giving the strength of the whole depth of 
the timber above the under tusk to the tenon, and giving 
it a bearing in a shallow mortise^ whilst a greater depth iff 
the mortised piece than the tusk rests on receives the body 
of the tenon, and so protects its comparatively narrow 
margin from undue pressure. The diagram Na 1, fig. 6, 
shows the tusk tenon, with the section of a beam into 
which it is mortised, and No. 2 indicates perspectively 
the appearance of the mortise in front. Finning is the Laser- Piimbig. 
rion of neuly cylindrical pieces of wood or iron through ^ 
tenon, to detain it in the mortise, or prevent it from bring 
drawn out by any ordinary force. For this purpose the 
pin is inserted either in the body, or beyond the thickness, 
of tho mortised piece, as indicated at a, fig. 5, or at a, fig. 

6. IVedging (see b, b. No. 2, fig. 25) is the insertion of Wedgiqp 
triangular prisms, whose convei^jng sides are under an 
extremely acute angle, into or beside the end of a tenon, to 
make it fill the mortise so completely, or bind it so tightly, 
that it cannot be earily withdrawn. The wedging of ten- 
ons also assists in restoring to the mortised piece of timber 
much of the strength it had lost 1y the excision of so mnch 
of its mass, whieffi indeed the tenon itself does if it fit 
closely in every direction ; but the assistance of the wedge' 

Tenders the restoration mote perfect than the tenon could 
secure of itself, by compressing the fibres of both, longi- 
tudinally to those of the on^ and transversely to those 
of the other, thus removing the tendency of the mortised 
piece to yidd in any degree in the weakened part, though 
it cannot make ‘np the loss in its tenadty occasioned by 
the srissioD of its fibres. 

In scarfing, cogging and notching, the shoulders are 
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these joints are generally spiked, and it is always required 
that they be made to fall in or under a pier. Notching is 
cither square or dovetailed ; it is used in connecting the 
ends of ^raIl-platcs and bond-timber at the angles, in 
letting joists down on beams or binders, pnrliiies on prin- 
cipal rafters, d'c. Nos. 1, 2, 3, 4, and o, fig. 2, show 
varieties of notches applied as we have described Na 1 
is.a simple square notch ; No. 2, a dovetailed notch. No. 
o is the notch most commonly used; it is similar to No. 1, 
but that the ends are nllotrcd to run on so that the one 
piece grasps the other, and cadi forms a cog to the other. 
Na 4 is an oblique-angled, dovetailed notch ; and No. 5 
shows how joists .are notched or let down on beams and 
binders, and purlincs on principal rafters. A notch is 
cut into the under edge of the joist or purlinc an inch or 
an indi and a half in depth, and considerably shorter than 
the beam, binder, or rafter is in thickness. Notches arc 
also cut down on the upper angles of the bearing pieces, as 
long as the rider is thick, as deep os the notch before 
described of the latter is, and so far in ns to leave a thick- 
ness on its own edge equal to the length of the notch in 
the riding joist or purlinc. In the Vagram one joist is 
indicated in its place let down in the notch, and another 
indicates the notch in its own edge, and leaves exposed the 
notches in the binder. Cogging, or corking, as it is 
i-ulgarl}’ termed, is the last-mentioned species of notdi 
extended on one side, and leaving a narrow tooth or cog 
alone in the be.'ning-piece flush with its upper face, No. 1, 
fig. 3. It is used piinripally in tailing joists and beams 
on wall-plates and templets, and the cog is here made 
narrower, because the end of the joist or rider coming 
immediately beyond the plate, that part which forms the 
shoulder of the notch would be liable, on being strained, to j 
be chipped off or tom away, if it were not kept os long as 
possible; and it is not of so much importance to guard ! 
against weakening a wall-plate which is supported along its 
whole length, as a beam, binder, or piindpal rafter, which 
rests on distant points alone. No. 2 of the same figure 
shows another mode of tailing on joists and beams by a 
dovetail notch, which, to distinguish it from the fiat 
notches, Nos. 2 and 4, fig. 2, is called corking, or cogging 
also, though the operation certainly is not cogging. This 
is a good mode if the timber be so well seasoned os not to 
be l^ely to shrink more ; but it would be improved by 
allowing the rider to take a bearing in a notch like that 
to No. 1 before the dovetail commenced, os at No. 3, for 
in the ordinary mode it is weakened in a point of p;^t 
importance. Whatever notches and cogs for beams and joists 
are required in wall-plates and templets, should be made 
before they are set on or in a wall ; for, as thej' ore always 
bedded in mortar, anything that may break tiie set must 
be avoided. A cog-hold is best obtained through the agency 
of a chair of cast-iron, which should, however, be itself 
cogged or joggled to a stone templet laid in the wall 
under it, and be capped or covered by another broad flat 
stone, as an inverted templet, with a joggle from the diair 
running up into it. 

Tenoning implies mortising also as a matter of course. 
They are the names of the b operations necessary to one 
result, — ^that of prod^*i.g a connection between two pieces 
by inserting part of the end of one into a hole of similar 
size cut in the side or face of the other. Atenon is formed 
by cutting in on ea<di side or edge of a piece of timber, near 
its end, transversdy, to a certain depth, or rather, leaving a 
certain part of the breadth or depth uncut, and then catting 
in longitudinally from the ends os far from each edge os • 
the transverse cuts have' been made in depth, thus removing 
two square prisms and leaving a third undivided. This is 
the tenon. An excavation in the side of a piece of timber, 
of a certain depth, in the direction of its thickness, parallel 


481 

to its edges, and bounded lengthwise by lines at ri^ht 
angles to them, is a mortise. Tenons and mortises are 
made of exactly corresponding siz^ and are most frequently 
at cqtml distances from one or the other side or edge of the 
two pieces to be conjoined; and for the most part, too, 

01*617 angle formed in the process of tenoning, both internal 
and external, is a right angl& Tenons are called joggles 
in some situations, when they arc not intended to be borne 
upon, and their use is merely to keep the piece of timber 
to which they belong steadily in its place, without being 
liable to slight accidents from lateral pressure or violence. 

In combining timbers by means of mortises and tenons, to 
produce as great a denee of strength as possible, it must 
be obvious that the object to be kept in view is to maintm'n 
the end or tenon of the one as laige and efficient as it may 
be, and weaken the other as little as possible in forming 
the mortise. For the efficiency of the mortised piece in a 
horizontal bearing, it is clear that as much of its thickness 
should bo below the mortise as possible, as at a, fig. 4; 
for if it be put low, as at h, the superincumbent weight on 
the tenon would more readily split or rend it in the direc- 
tion of the groin, ns indicated; but the case is inverted 
with the tenoned pieces. With the mortise at a the tenon 
could only have the efficacy of so much of the piece to 
which it belongs as there is of it above its under surface, 
which is a very small part of its depth ; whereas with the 
tenon at 6 it would command the power of the greatest part 
of the depth. To guard os much ns possible against the 
danger of too great a mortise and too small a tenon on one 
side and the other, and to obviate the difficulty arising from 
the cffidcncy of one or the other of the two pieces being 
aficcted by putting the tenon too high or too low, a com- 
pound, called a tusk tenon, is used for almost all horizontal 
Wrings of any importance, especially to joists and binders, 
to trimmers, beams, girders, bressummers, Jto. The body 
of the tenon in this is a little above the middle of the end, 
and it tiins out 2, 3, or 4 inches, or more, as the case 
may require. Below it the tusk protrudes, and above 
it the shoulder is cut down at an obtuse angle with the 
horizontal line, giving the strength of the whole depth of 
the timber above the under tusk to the tenon, and giving 
it a bearing in a shallow mortise, whilst a greater depth of 
the mortised piece than the tusk rests on receives the body 
of the tenon, and so protects its comporativdy narrow 
margin from undue pressure. The diagram Na 1, fig. 6, 
shows the tusk tenon, with the section of a beam into 
which it is mortised, and No. 2 indicates perspectively 
the appearance of the mortise in front. Finning is &e inser- pinnlEg; 
tion of nearly cylindrical pieces of wood or iron throng a 
tenon, to detain it in the mortise, or prevent it from being 
drawn out by any ordinary forca For this purpose the 
pin is inserted either in the body, or beyond the thickness, 
of the mortised piece, as indicated at a, fig. 5, or at a, fig; 

6. Wedging (see b, b, No. 2, fig. 25) is the insertion of Wedgi:^ 
triangular prisms, whose converging sides are under an 
extremely acute angle, into or beside the end of a tenon, to 
mnifft it fill the mortise so completdy, or bind it so tightly, 
that it cannot be easily withdrawn. The wedging of ten- 
ons also assists in restoring to the mortised piece of timber 
much of the strength it had lost by the exdsion of so much 
of its mass, which indeed the tenon itself does if it fit 
closely in every direction ; but the assistance of the wedge* 
renders the restoration more perfect thnn the tenon could 
secure of itself, ly compressing the fibres of both, longi- 
tudinally to Aose of the one, and transversely to those 
of the other, thus removing the tendency of the mortised 
piece to yidd in, any degree in the weakened part, though 
it cannot make 'up ,the loss in its tenadty occasioned by 
the sdssion of its fibres. 

In scarfing, coding; and notching, the shoulders are 
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slvreys cut in wMi the bbvt j but the chedc is for the most I 
part struck out with the m^et and chisd, or adze, as may ; 
be most conTenient Tenons should be made entardy with 
the saw. Mortises are generally bored at the ends iri& an 
anger whose diameter equals thdr thickness ; the inter- 
vening part is taken out with a wide chisd, cutting in &e 
direction of the fibre ; and the ends are sqnared down with 
a chisel whose breadlh just equals the thickness of the 
mortisa Wood pins must be rent to insure the equal 
tenacity of their whole mass. Wedges are cut with the 
saw, but strai^trgrained stcdET is always preferred for them. 

Bond-timbers and wall-plates should be carefully notched 
together at every angle and return, and scarfed at every 
longitudinal joint. The scarf shown at fig. 1, Plate XXLV., 
is sufficient; and the notch at Ka 3, fig. 2, may be 
preferred where notching is required; neither pinning nor 
nailing, however, can be of great use to either the no^ or 
the scarf. Bond-timbers are passed along and through all 
openings, and are not cut out until such openings are to 
be permanently occupied, that is, by windows with their 
SBsh-framei^ &&, because they assist in preventing irregular 
settlements, by helping to carry the weight of a heavy part 
along the substruction generally, instead of .allowing it to 
press unduly upon the part immediately under it. 

It is the du^ of the carpenter to supply the bricklayer 
or mason with wood bricks in sufficient quantity, and to 
direct him where they should be placed to receive ihe joiner's 
. fittings, or the battening, which the carpenter himsdf may 
have to put up for the plasterer. 

ites for The carpenter makes and fixes or seta centres of all 
^ kinds, whemer for sin^e arcliea or niches, or even in bridge 
construction. Large centres ate framed in distinct riba^ and 
ate connected by horizontal ties ; whilst small ones are made 
of mere boards cut to the required sweep, nailed together, 
and connected by battens notched into or nailed on their 
edges. Precision and stability are nevertheless equally and 
absolutely necessary, as it is impossible for an ar^ to be 
turned or set correc^y on an incorrect or nnatablp. centre, 
m. Descriptions of various sorts of flooring are noticed in 
the earlier part of this artide as for fir^roof structures ; 
and also under BrkSaoork and MatoTMOorh The timbers or 
framework d ordinary house and wardiouse floors is c-s 1^ e d 
naked flooring, and it is distinguished as single, double, 
and framed. Of these the fizs^ under ordinary circnm- 
stances, is the strongest 

rl* Single flooring (Plate XXV . figs. 1, 2) consists of one row 
or tier of jmsts alone, bearing from one wall or partition to 
another, without any intermediate support, and receiving tibe 
floormg boards on the upper surface or edges of the joists,and 
the ceilingjif there be one, on the lower. Joists in single floors 
shomd n^er be less than 2 inches in thickness, because of 
their liabili^ to be split by the brads or nails of the boards if 
mey are thinner; and they should never be much more, 
became of the keying of the ceiling, which is injuriously 
Reeled %grmtthictaess of the joists. Twelve inches fiem 
joist to joist IS the distance generally allowed; that dimen- 

sion, however, ^m centre to centre of the joists would be bet- 

f «^i, almmt any extent may be given by adding 

the joists, and diminishing the distance hi- 
ke made firm, and be prevented 
by putting struts betwSn them. 

DO less than au inch, and need not be mote 
than an inch and a half thick, and 3 or BV 
4 inches wide, placed diagonally between 

double setim, or c^ng, as indicated by ^ ^ 

tuo full and dotted lines in Plato T rrr v 81.--Strut. 

made to range in a right line, 
that none of their effect maybe lost; Ind 
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or rows should be repeated at intervals not exceeding 5 
or 6 feet. The stmts should be cut at the ends with 
exactly the same inclination or bevd, to fit dosdy. Great 
care should be taken, too, not to split the stxnts in 
nailing; “but the trouble of bormg with a gimlet is saved 
by mnking a slight nick or incision with a wide-set saw 
for each nail, of which there should not be less than two 
at each end ; and the nails used sbonld be clasp-nails. If 
tire stmts were notched into the joists, as in fig. 32, it would 
add very materially to their efficiency, 
but perhaps not in proportion to the 
additional labonr it would involve. This 
stmtting should be done to single floor- 
ing under any circumstances, as it adds 
materially to its firmness and indeed to 
its strength, by making the joists trans- 
mit any stress or pressure from one to another. 

The efficiency (ff single flooring is materially affected by Trimnii 
the necessiiy wMch constantly occurs in practice of trimming 
ronnd fire-places and flues, and across vacuities. Trimming 
is a mode of supporting the end of a joist by tenoning it 
into a piece of timber crossing ii^ and called a trimmer, 
instead of running it on or into the wall which supp^a 
the ends of the other joiste generally. A trimmer requires 
for the most part to be carried or supported at one or 
both of its ends by some of the joists, which are called 
trimming joists, and are necessarily made stouter than if 
they bad to bear no more than their own share of ^e 
stress. . Commonly it is fonnd enough to make the trim- 
mers ntid trimming joists from half an inch to'an inch 
thiftTrar than commou joists. In trimming, tusk tenons 
should be used ; and the long tongne or main body of 
the tenon should run not less than 2 inches through, 
and be draw-pinned and wedged, moreover, if it do not 
completdy fill the mortise in the direction of the length of 
tihe latter. , . 

He principal objection, however, to single flooring », 
that sound readily passes through, the attaihment of the 
boards above and of the ceiling bdow being to the same 
joists throughout Another o'l^ection, and^ one alrw^ 
referred to, is the necessity of making the joists so mm, 
not to injure the ceilings, they with ^fficully 
the flooring brads in their upper edges without splittog. 

A partial remedy for both these disadvantages is fon^n 
a mode sometimes adopted of making every third orfmmB 
joist an inch or an indi and a half deeper than ^® ® ^ 
vening joists ; and to these, ceiling joiste ai a no^ ed an 
nailed, or nailed alone, as. shown in Plate * 

His, by dim minbing the number of points of Mntact^ 
tween the upper and the lower surface, for the ceflmgjow 
must be carefully kept from touching the shallow^ jow 
of the floor, is less apt to convey sound from one st^ 
another, and allows convenient^ thin joiste to bo useu 
the ceiling without affecting those of the floor. 

Doable flooring (see Plate XXI V. fig. 8, Nos. 1 • JtiboifcS 

and Plate XXV. fig. 3) consists of three distinct b®^ . 
joists, wMch are called binding, bridging, and ceding j - 

The binders in this are the real support of the 
run from wall to wall, and cany the bridging j®®“ . 1^ 
and the ceiling joists below them. Binders need 
less and should not be mudi more than 6 feet apart, 
if the bridging or flooring joists are not 
The bridging joists form flie upper tier, 
down on the binders with the notch No. 6_, Plate 
fig. 2. The ceiling joists range under the the 

notched and nailed as shown at No. 1, 
notch must be taken entirdy out of the ceili^J 
the lower face or edge of the binder may not oe 
by any means or on any account, and, ‘moreover, 
would be gained in any other respect by domg s®" 
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it is an object to save height in the depth or tbiVTm pss of 
this species of floor, tho ceiling joists may bo tenoned into 
the binders, instead of being nailed to them; in this 
case the latter must be chase-mortised on one side, flg. 33, 
for the convenience of receiving 
the former when thej’ are them- fi-t vf 
selves set and fixed. A chase “ ’ 

is a long rredge-formed groove i — — 

of the breadth or thickness of Fio. S3.— aiue .Mortise, 

the mortise, of which it is indeed an elongation, so that the 
tenon at one end of the ceiling joist being inserted in tho 
regular mortise in the binder prejiared for it, that at the 
other end is driven along the chase up to its place in the 
mortise in the next binder. When ceiling joists are thus 
chasc-mortised, their lower or under faces are allowed to 
come a little below the under face of the binders, and the 
ElQcc across is firred down by slips not wider than the r ailing 
joists arc thick. No. 2, fig. 8, shows a transverse compart- 
ment, or bay, of a floor in this manner ; but it is not so 
good a one as the preceding; for, besides the weakening of 
the binders, by cutting so many mortises and chases in 
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greater the smaller the angle subtended by it, and vice 
versa. It has been a commonly received opinion, a 
truss l^s tton the depth of a girder adds materially to its 
strength; but experiments have proved that very 
advantage is gained by such a one, even when executed in 
the best manner, and that, badly executed, the beam or 
gmer is weaker with the truss than without it In some 




efficient Such is the trussed girder shown in fig. 36, 
intended for a great length. A common mode of strength- 
ening a beam or br^ummer, is to cut the timber in hale 
1 - ^ « .1 Io°S»*»dinally, whereby any defects in the interior can be 

ttem. It IS almost impossible to give the ceilmg floor the seen ; then to reverse the pieces, end for end. and bolt them 

degree of firmness and consistency it {Msscsscs in the other * jj-*... , . ~ ... .. 

way, besides requiring the firring down on tho binders. The 


well together. Some additional strength is obtained by 

, , . putting between the timbers a plate of wrought iron about 

Mine since would be better gained by cuttmg the bndguig the depth of the beam and about half an ini* in 
joists so much lower down ; as they may, with the sort of and then boltiug the three together, as in Plate XXIV.’ 


notch indicated above, be let down fidij'half their depth with- 
out great injuiy to either bridging joists or binder, for they 
can always be made to fit tightly or firmly, and very little 
more labour is involved in notcUng deeply than slightly. 

Flooring is said to bo framed when Riders arc used 
together with bmding, bridging, and ceiling joists (sec Plate 
XXIV. fig. 9, Nos. 1 and 2, and PI to XXV. fig. 4). 
Girders arc large beams, in one or more pieces, according 
to the length required, and tho size and strength of which 
timber can be procured. They are intended for longer 
bearings than mere binders may be trusted at, and may bo 
strengthened by forming a built beam. The principle of 
constructing girders of any depth, says Trcdgold, in his 
Carpentry, is the same os that of building beams, and when 
properly conducted they arc as strong os any truss can be 
made of the same depth. The most simple method consists 
in bolting-two pieces together, >rith keys between to prevent 
the parts sliding upon each other, — the upper one of hard 
compact wood, the lower of tough straight grained wood. 
The joints should be at or near the middle of the depth ; the 
thicl^css of all the keys added together should be greater 
than one-third more than the whole depth of the girder; 
and if they be made of hard wood, the breadth should be 
about twice tho thickness. They may be hdd together by 
bolts. Fig 34 is a good form held by bands, and, if the 
upper tim^r be cut so as to bo smaller toward the ends, 
would admit of these hoops being driven on till perfectly 
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Figs. 34, 35. — Girdeia 

tight. In fig. 35 the parts are tabled or indented together 
instead of being keyed, and a king-bolt is added to tighten 
the joints. GMeis may be further strengthened to almost 
any extent by trussing ; but to be efficient, the height of the 
truss must always be greater than the depth of the beam 
itself, and the strength is increased by extending that 
height as the space or bearing increases. A truss is indeed 
a wooden arch, whose lateral thrust will of course be 


fig. 9, No. 3. 

Binders are made dependent on the girders by means of 
double tusk tenons, and on and to them the bridgng and 
ceiling joists are attached as above described. I^te XXIV. 
fig. 9, Na 1, shows the transverse section of a compart- Flans of 
ment or bay of a framed floor ; No. 2 the same longitudinally floora 
of the girder and of the bridging and ceiling joists, and 
transverady of the binders. Plate XXV. fig. 1, is the plan 
of a single floor of joists tailing in on wall-plates with 
two chains of struts, and trimmed to a fire-place. Fig. 2 
is a floor simibr to fig. 1, with cdling joists nnilpil to 
deeperflooring joists at intervals, as in Plate XXIV. fig: 7. 

Fig. 3 is the plan of a double floor; and % 4 is t^t of a 
framed floor of joists, bays of which are shown in section 
in Plate XXTV. fi^ 8, 9. It is to be observed, with 
reference to the diagram fig. 9, No. 1, tW. himiam 
ought not to be homed into the girders opposite to one 
another, as thqr are here shown to be as a matter of 
convenience, since the girder is unduly weakened by hm'ng 
mortised on both sides at the same pkce. Gast-iron shoes 
render mortising the one forming a tenon upon the other 
almost unnecessaiy; and in like manner cast-iron shoes 
laid into a wall upon stone templets give a good and »»«fa 
bearing to the girders ; but it is not everywhere that cast- 
iron shoes are attainable, and mortises and tenons may be 
made anywhere. 

The above descriptions of the three sorts of flooring Uedinrifi 
apply to floors whi^ are to have a ceiling as in house flowing, 
building, or may be left open, as usual in -warehouses. 

But in house building according to the practice of the 
medicsval period, these timbers would be left exposed. 

Thqy would all require to be planed smooth, the girders 
moidded, the binders partly so, and the joists perhaps only 
stop-chamfered, which is done ly catting the arris of the 
timber to an angle along its whole length, but stoppng 
short of the ends by a few inches, when it is returned 
into the arris by a cant. The underside of the joists in a 
framed floor may be lined with chamfered boarding or 
formed into pane^ and ornamented, — a boltel or a set of 
mouldings forming a frame or cornice allround against the 
binder, ^e girders would rest upon stone corbds, either 
moulded or decorated -with foliage or figures, or all three 
united. Viollet le Due, in his valuable Sietimnaire raisonni 
de ^ ArcMteelure, gives several examples of such a floor, 
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building 
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of one of \7l1icl1 we avail ourselves, from a house at Bbeims 
of the 16th centuiy (fig. 37). He gives an example also of 


am. 



irtitioni. 


Fio. 37.— Mediasral Flooring. 

a floor formed of a girder into which joists are laid formed 
of square timbers cut in half through the dmgonaL These 
are &ed close together like a succession of v’s, thus vvvvv, 
and boarded over. The top of the angle space formed by two 
joists is filled up with a small angle fillet presenting a flat 
burfnee. The whole effect is unique. 

In medimval carpenters' work it was always the mle 
only to mould the useful members, and so it was also as 
regar^ the carving. Most of the old wood carving is so 
contrived as to be wrought out of the same plank or 
thickness as that which is moulded, or else is a separate 
piece of wood, in a spandiil for instance, enclosed within 
the constructional members. In joining their work, whidi 
WM of oak, they trusted entirely to' tenoning and pinning 
with stout oak pins. 

Altbongh cast-iron columns and stanchions have for 
some years been preferred to timber posts as supports to 
girders of warehouse floors, lately the latter have a^in 
come into use from their known greater resistance to fire, 
w'hcreas cast-iron soon succumbs to the great heat and the 
effects of outer upon it. Such posts are usually made of 
fir or of oak, the dimensions of which vary according to 
their compound of crushing force and s tiffn ess which is 
as 25 to 40. The caps to them should be long, so that 
they may not press into the girders, and if practicable, 
iron dowels should pass through the girders to catch the 
hues of the posts in the floor above. 

Partitions of timber are called quartering partitions, 
aud^ they are generally framed. Common quartering 
partitions, wliich rest on a wall or floor, and have nothing 
to MtT}, consist merely of a sill, a head, and common np- 
nghts c.tl1cd studs to receive the lath for plastering ; these 
ast may be simply joggled or tenoned into the head and 
fill, as .•ihf>wn in Plate XXH'. fig. 4, c, and stiffened by 
svnits or btretcbiiig pieces put between them and nailed. 
urn, lowcver, a quartering partition is over a vacuitr/, 

1 wrifL?** ** ft” P®*"!-**! and has, moreover, to sustain 

fctni- L An”. Pwebance, it is framed and trussed with 

of •t’ruof* pieces as to the tie-beam 

TjTOt' iti 0° ®“^jcd a trussed poctitiou^ and the 

jnuni; in oj commnn / . . 


whirh ife sumTl-n Part of tb 
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girder in the most available form. Fig. 6 presents another 
method of framing a Eamilar partitioi]. Snrh partitions 
should he set up in every story before the .beams and joists 
of the floors are laid, that their hoiizonW timbers may be 
notched on to the wall-plates, and that the joists or binders 
may be notched on to them if occamon require it ; but 
they should be fixed rather hdow than above the level of 
the wall-plaies, because tb^ ore not liable to settle down 
so much as the walls, though even that will depend in a ' 
great degree on the natnre of the walling, and its liability 
to yield. As the whole weight on partitions is supported ' 
by the principal posts, their scantlmgs most he firat con- 
sidered, which shqnld be done in two different ways : first, . 
when the studs are to be filled in with brickwork and , 
rendered thereon, when they are called htick-nog partitions ; 
or secondly, when they ore to be lathed and plastered on ' 
both sides, or to he wainscoted. Thin partitions of wood 
ozfly are called framed partitions and are considered in the 
portion relating to the joiner. 

Hoofing is another very important brandi of the art of Boofii 
carpentry. The most simple form is a shed-roof or lean- 
to, which is merely.obtained by pieces of wood bmg laid 
across in the position of an inclined plane to tbxow'off the 
water. Hectangular buildings are usually covered a 
roof in the form of a prism, the vertical section of wMdi 
is an isosceles triangle, llie height of this, or as it is 
technically called, the pitch of a roof, has varied, in different 
ages, to suit the exigencies of the climate or the taste of 
the designer. A few examples showing the insertion of the 
foot of a principal rafter into a tie-beam, the stmts into a - 
post, and the heads of stmts, are given in Plate XXTI L 

To relate all the specialities which the carpenter rnay^^’ 
have to do in some particulaT buildings, as a diurch,for^^ 
instance, would far exceed our limita The mode of 
executing such things would he the same as already de- 
smibed, the style oifly making a difference in the result 
Pewing or bendbing — the pulpit and reading-desk, stalls,' 
Bcreenwork, font cover, gallery front, &c. — aU depend on 
the architect’s designs. Again, shop fronts are now almost 
a speciality, together with shop-fittings; and among the 
minor things in a house are the cupboards, closets, bath, 
cisterns, kitchen-dresser, plate-rack, dust-bin when not of 
wholly of brick, — also stable fittings if the improved iron 
fittings be not used. Centering for arches and for hridges,- 
whaif-walls, spires, turrets, belfries, church hell han^ngs, 
^bles, are all embraced in carpenter’s work, as well os 
^ timber houses, the raninnpr of framing whidi, and the names 
of the different timbers, will be found described in Le 
Muefs work (1747) and others of that period, and illus- 
trated in many valuable publications, by Hash, Eichardson, 
Habershon, Clayton, Yiollet de Due, Parker, DoUmM, 
and others ; and not least of such works in timber are the 
bam, porches, lycb gates, palings, with chests and presses, 
and tables and chairs formerly. 

Fugging floors, fining down joists, bracketing and cradimg 
for j^astering, and some other things, are operations ^r- 
formed indifferently by the carpenter or the joiner, ns less 
or greater precision is required in the perfonnance. 
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JontERY. 

Joiner}* is one of tiie nscfnl arts whiefi contributes most 
materially to tbe comfort nud convenience of man. As 
the arts of joinery and carpentry are often foUoTred by 
the same individual, it appears at first vietr natural to 
conclude that tbe same principles are common to botb 
tbese arts ; but a closer examination of their objects leads 
to a different conclusion. The art of carpentry is directed 
almost wholly to the support of weight or pressure, and 
therefore its principles must be found in the mechanical 
sciences. In a building it includes all the rough timber- 
work necessary for support, division, or connection ; and 
its proper object is to give firmness and stability. The art 
of joinery has for its object the addition in a building of 
all tbe fixed wood-work necessary for convenience or 
ornament. The joiner's works arc many of them of a 
compli&ated nature, nud require to bo executed in an 
espensivc material; therefore joinery requires much skill 
in that part of geometrical science wmeh treats of the 
projection and description of lines, surface^ and solids, 
as well os an intimate knowledge of the structure and 
nature of wood. A man may be a good carpenter without 
being a joiner at all ; but he cannot be a joiner without 
being competent, at least, to all the operations required 
in carpentry. Tbe tough labour of the carpenter renders 
him in some degree unfit to produce that kiud of accurate 
and neat workmnship whit^ is expected from a modem 
joiner ; but it is no less true, that the habit of neatness 
and the great predsion of the joiner make him a mudr 
slower and less profitable workman than the practised 
carpenter in works of carpentry. In carpentry, as before 
observed, framing owes its strength to the form and posi- 
tion of its parts ; but in joinery, the strength of a frame 
depends upon the strength of the joinings. The import- 
ance, therefore, of fitting the joints together as accurately 
as possible is obvious. It is very desirable that a joiner 
dnwd be a qniede workman, but it is still more so that he 
should be a good one; that he should join his materials 
mth firmness and accurary ; that he shoiild make surfaces 
even and smooth, mouldings tme and regnlar, and riie 
parts intended to move so that they may be used with 
ease and freedom. It is also of the greatest importance 
that the work, when thus put together, should be con- 
stracted of such sound and dry materials, and on such 
principles, that the whole riiould bear the various changes 
of temperature and of moisture and dryness, so that &e 
least possible shrinkage or swelling shoul^ take place. 
Piostess of In early times very little that resembles modem joinery 
{tdaety. was known ; every part was mde, and joined in the ihost 
artless manner. The first dawnings of the art appear in 
the thrones, stalls, pulpits, and screens' of our cathedrals 
and chutes ; but even in these it is of the most simple 
kind, and is indebted to the carver for everything that is 
worAy of regard. Whether in these monuments the 
carver and the joiner had been one and the same person we 
cannot now determine, though we imagine, from the mode 
of joimng in some of them, that' this was the case. With 
the revival of classic art great dianges took ^ce in every 
sort of constraction. Eorms began to be introduced in 
architecture which could not be executed at a moderate 
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expeiuo without the aid of new principles, and 
pimciples were discovered and published hy practical 
joiners. As might natur^y be expected, these authors 
had but confused notions, with their scanty geome- 
trical knowledge; and, accordingly, their descriptions 
are often obscure, and sometimes erroneous. Thq oTtnn go 
from the heavy mnllioned casement and its guard of 
iron bars to the sash windows necessitated some new 
method of protection, and boxing shutters were invented. 
The framed wainscot of small pands gave way to the large 
boleetion moulded panelling. Heavy doors, which were 
fomerly hung on massive posts, or in jambs of cut stone, 
were now framed in light pands, and hung in moulded 
dressings of wood. The scardly of oak timber, and the 
expense of working it, led to the importation of fir timber 
from the north, which gradually superseded all other 
material except for the choicest works. But the art is 
still far short of perfection, and in some respects it seems 
to have retrograded. It is seldom that Imge ^ued-up 
panels will now stand welL Mouldings of great ^rth give 
at the mitres, doors wind, and skirtings shrink from the 
floors in a way seldom seen in old houses. The sashes, 
perhaps, are mode better than the heavy barred windows 
of a century and a half ago. In no other respect, however, 
has joinery made the progress which has been made in 
other arts. The improved state of machinery has also done 
but little for its cxcdlence, though the dre^r saw-bendi, 
the planing-machines, the monlding-macihines, and the 
moriising-madiines have done much to reduce the cost of 
labour. This lost maebine was suggested in the seventh 
edition of this work (1830), attention having been drawn 
to the subject from the improvements in the art of block- 
making, and it is now used in most of the large establish- 
ments throughout the country. 

The joiner operates with saws, planes, chisels, gouges, 
hatchet, adze, gimblets, and o&er boring instruments, 
(which are aided and directed by dialked lines), gauges,* 
squares, hammers, mallets, and a great many otlwr less 
important tools ; and his operations are prindpally saw- 
ing and planing in all their extensive varieties, setting out, 
mortising, dovetailing, Ac. Descriptions of the tools, with 
instructions for using them, may be found in Moxon’s 
Jlechaniek £xercises, 4to, London, 1677-80, and in Nichol- 
son's Meehanieal JSxereises, London, 1812. 

There is likewise a great range of other operations, none 
of which can be called unimportant, such as paring, gluing 
up, wedging, pinning, fixing, fitting and hanging, and many 
things besides which depend on nailing, &a, sud as laying 
floors, boarding ceilings, wainscoting walls, bracketing, 
cradling, firring, and the like. In addition to the wood on 
which tlie joiner works, he requires also glu^ nails, brads, 
screws, and hinges, — and accessorily he applies bolts, lock^ 
bars, and other fastenings, — toget^ with pulleys, lines, 
weights, white-lead, hold-fssts, wall-hooks, Aa, Ac. 

The joiners’ work for a honse is for the most part 
prepared at the shop, where every convenience may be 
supposed to exist for doing everything in the best and 
readiest matmer ; so that little remaiiu to be done when 
the carcass is ready, but to fit, fix, and hang, that is, after the 
floors are laid, d^e sashes and -frames, the shutters, back 
flaps, ^cks, backs and elbows, soffit^ grounds, doors, 
A&, are all framed and pnt together, that is, wedged up 
and cleaned off, at the shop ; flooring boards are pre- 

pared, that is, faced, shot, and gauged with a fillister re- 
bate; and the architraves, pilasters, jamb linings, skirtings, 
Hipnl Ain gB, A&, ate all got out, that is, tried up, rebated, 
and moulded, at the shop. The joiner very often turns 
the house he has to fit up into a workshop ; for benches, and 
a fire for his glue-pot, are nearly all he requires, shonld he 
not have the now usual “ general joiner” machine. 
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There is no art in nrhich it is required that strac^ 
and properties of wood should be so thoroi^y nnd»- 
.tood^ as^ in join^. . The j^eii who h^^de 
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There is another kind of contraction in wood whilst 
drying, which causes it to become curved in the direction 

of its length. In the long styles of fr^ng we have often 
. j j amrainf 'li'. IS itifficniii to lire. 


^tood'^as^in joinery. The practical jomeri wno n«^«| observer indeedTcm this account, itis difficult topre- 
the nature of timber his study, has ahvays door, hung with ^tres, from curving, 

advantage over those who have neglected tins most un- j, ^eiy satisfactory reason 
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cams^nces. Those which had been formed by cutting 
across the tranverse septa, as at A in 
fig 38, soon changed their form very 
considerably, the one tide becoming 
hollow, and the other round j and in 
drying they contracted nearly 14 per 
cent, in width The other kind, in 
which the septa were nearly parallel to 
the surfaces of the boards, as at^ B, gg^ 

retained, with very little variation, 
their primary form, and did not contract in drying rnore 



which is always to torn the heart of the wood outwaros. 
Thus, in ftsming a door, the heart should always goagainst 
the jambs, and the sap side to the pands. . j • 
Besides the contraction which takes _pl^ in 
wood undergoes a considerable diange in butt wth tne 
variations of the atmosphere. In straighbgramed woods 
the change in length is nearly insensible, and h^ th^ 
are sometimes employed for pendtdiun rofc; but the 
dimentions vary so much that a wide piece of wood v 
serve as a rude hygroineter. The ertent of v^tira 
decreases in a few seasons, but it is of some importance 
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loc contracc in otying more aecreases m a ocoauus, — » ■■ 

than 34 per cent in widtL {Philosophical TratuaetioM, the joiner to be aware that evem m very dd wo^, ^ 
part ii. “for 1817 j Philosophical Magadne^ voL L p. 437.) the surface is removed, the extent of variation is near y 

A. Af.. IvmjT ..aI* BAetnnns Yv.nnflc htcn fiATTIA AS in nfiUT WOoA _ _ 


As 31r Knight had not tried resinous woods, two 
specimens were cut from a piece of Memel timber j and to 


same as in new wooA 

It appears from Eondelet^s experiments ILAH debOtir, 


specimens were cut from a piece oE ittemei tunoer ; ana to xv app^ x~ - . ^ 

render the result of the observations more dear, concave artide “Alenuisene, tom. iv. p. 4w, I®”/* . ^ 
fig. 38 to represent the section of a tree, the annual rings of a mean degree of dxynKS, the extmt of 
beine shown by circles. BD represents the manna in expansion, produced by the usual changes m ne 


being showiT by circles. BD represents the manna in 
which one of our pieces was cat, and AC the otha. The 
baard AC contracted 3*75 per cent, in width, and became 
huUow on the side marked b. The board BD retained its 
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expansion, prodnad by the usual changa m the tiatc o 
the atmosphere, w’as, in fir wood, from ysw ™ Tf ® 
width, and in oak, £rom TXT 
mean extent of venation m ^ 



than in hard woods, r rom tuae experiments, tne aavan- wiu snow sue imporiauue _ . 

taga to be obtained merdylw a proper attention in catting constniction we have alrady md ‘ ^ , oAats it 

out bards for pands, Aa, will be obvious j and it will if a bard of that width should be fixed a 8 i 

also be found that panels cut so that the septa are narly must unavoidably split from one end to the . . 
parallel to their faas, will appar of a finer and more even The kinds of wood commonly empmyed in ^jmgvood- 
grain, and require less labour to make their surfaces even — ^the oak, the different specia of pine, manog^i ^ 
and smooth. But a this system would necessitate the sometima lime-tree and poplar. Of the o^ T-innae ns 
rejection of all but the heart of the tree for superior work, two speda ammon in Britain ; that- ^mnet^ 
a method has been adopted which it is said was first has named Quereus Sc^ur is the most ■muaWe lo j 
used bv the billiard-table . . work; it is of a finer grain, lea toug^ ?”“i*^°{mTiorted 

j«t to t<nst M tie other Oak » al«>^^ - 

from the Baltic porta, from G«manr 
wainscot), and from America. Thae to 

free from knots, of a straighter a The 
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nsed by the billiard-table 
makers. Let AC, fig. 39, 
represent the pica above 
referred to by the same 
letters. It will become 
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letters. It will become ' free from knots, of a straighter gram, ana «» 

hollow on the side marked 6, no donbt beanse the rings work, th^ are used in prderena to Bntasn sp ' 

of the wood when cut acroa are relieved from tension, grater part of joiners’ work is accuted m -mtside 

and endeavour to expand thcmselva. To aunteract this from the north of Europa Tdlow fir a useo Agjg js 
it is enstonniy, in all good work, to rip the plank down work, as doors and sasha, and for flo(OT w®®^ , 
the antru, and then to “ turn the stuff inside out ” a it.is likdv to be mndi war. Very good red pine ema 


fe a aecureu m 

Tdlow fir is used 
and for floors where there » 

likdy to be mndi war. Very go^ i®d i«|^ys 

been imported from Canada. Inside work is 
framed of white fir. Some very 8°°^ K^-rian pin®- 
wide, and exc^ent morddinp, are made of ^ 

IVhite fir is often used for internal work, and > ^ jo 

I in fg. 4U (Without «. is much used for mouldings. The forat of B»®^^ 

which the glue joints are sometima liable to fly), and Aberdeenshire, fumisha yellow fir of an ^dl^t 
1 "i i inferior to the bat foreign kinds. For ttc ^ 

V transverse apta, a the oak, purposa of joinery, the wood of the larA hflit 


, ‘ turn the stuff inside out ” a it.is 

pr»pularly ailed. This is done by reversing the wood, end 
{»r end, so a to bring the 
hvirt against hart, and the 
itntside agniat outside, a 
U shown in fig. 40 (without ^0- 


best ; this usefnl tree thnves ‘wrell ^ Blair- 

Some fine specimens of it have been obtam 


Mor«*isc»s,] 
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Athol. It v.t:\ke$ oxocllcTit stows for stsdrs, floots, fiamlitg, 
sr.vl ittost other articles. Mahogswy. u\ jeaiwry. is only used 
whew iviintCkl wvrk is improjvr. 'as for the Itand-raiU of 
stairs, or for tho doors atui whuiovrs of princSivil roonrs. 
For doors it is not rrow so often nsovi as it was fomwrly. 
its eoloxrr K'ing fonnd to W too glo.nwy to he cmplojvd in 
largo laasses.' Limo-troo. and tho difforent species of 
p.'plar. make very gvwi floors for inferior rooms ; and may 
often lv> used for other pttr\'Oses, in places whew the car- 
riage of fowign timK'r nvnld wndcr it nu'w csi'ensivo. 
i.ime-two is tnluaWe for carved work, and does not Iveomc 
wvnn-eatent Vnt carving is at present seldom nsed in 
joinerj*. 

Pwm these timWrs. tho oak and fir especially, tho joiner 
ol'hrins the luttetis, fillets. Ivwnls. and planks, with which 
he ivrforms all Ins wx'tks, cutting them into scantlings and 
thin de.ds as he teqniws them. 

lUttc?*, Ivittxms aw nstrrow Kwrvis xmming fwm half an ineh to 
an iiK'h and a half t*r i iiu'hos thick, and fK>m i* te* t» or 
7 inches wuie. A piece of stv.iT of tx\« small a scantling to 
K' a Kitten is c.aUexi a fillet. The term Kwnl is applied 
to sawe.1 stuff when its width cxeeexis that *>f a hatten. 
and its thickness xloes not C'Xcoivl i inches xw S5 inchxw. 

r:aal». Tlxe term plank is applix^^ to Largo pixVx'S iff staaff whxase 
width is gw,at in pw,VTtix'u to rlu'ir thaekne.s^ and 
whosx' thicknx'ss neverthelx'ss xiivs nc*t oxxVxnI S x'r 4 inx'hx's. 
in I.x'maon thx'se terms aw nsi\l in mux'h mow restrix'tx'd 
sensi's than tlu'v aw hero xaescrilH^^ to mean. Kv.ansox'f the 
taxed aaad regular sires and fx'nns in which stuff fx'r the 
jv'iuer's use is fxW tho naxast ivari hwnght to market there. 
*A Katten. to a LomUna joiuer, is a fiaae flxvtiiag^ Ivarxi frxam 
an inch toaaa aiacla aaad a half in thickness, and jnst T inx'hcs 
wixle. A Iwatxl is a piece cut from the thwknx'ss of a de,\l 
wlnv*o width is x'xactly f* inches ; and nx\atlj* xwemhing 
alxavo that whath. aaad lax't large caaongh to K' x'-allcd a 
scaaitling of timher. is a plank. 

SoaUts^x. MxmlxUngs. in tho lxt*m,an asad Italuan style,*, as aa-sed in 
joinery, are geaaemlly cxmapvascxi of ^varts xaf eitvles, and 
xUffer* s.arai'\vlnat fwiaa thxaso aasxd in stxaaae, ITatxas 

Xlll.. d-c.. ilhastrating the artielo Av.CHiT»VTruK, in wl, ill 
Mouldings aw almost the xnaly }V«rl x'f mxxlcm jxnners' work 
which esvia. iia strictness, Iw callxxl ornamental, aaaxl coaasx'- 
qaaeaatly tliat in which the taste of the ywrkman is laaost 
ap}vireiat. The fv'ma of them shxnald K' distinct ami varixxl. 
fx>naau\g a Ivld oauUaae x'f xa snxvcsswn of vaarved aaaxl flat 
sairfaces. xiisjxved so as to tonaa xlistinet massxas x'f light 
aaaxl shaxle. If the mx'uhlings Iv x'f xvnsixlerable length, a 
gwater xlistinctwn x'f parts is xaeeessary thaaa in slax'tt x'aaes. 
Thx'se tx'T the intenaal jaart of a havildang shx'nhl nx't, hi'w- 
x'ver. have aaaueh pra-jeetaonj the prv'ivr xlegwo x'f shaxle 
mav xalwxavs he given, with K'tter x'ffifct, hy deep rinkings 
jmiieix'usly dism'scvL The light in a roean is net swfflriently 
stwng tx> wUeve mcmlduags, withx'ut Ksx'rtiaag to this 
methixl; aaad hemx' it is that quirked and nndorwnt 
iiK'ttldiacs aw so much estx'emed. The fxdloaving prxwnt 





Vxo. 4\. 
1lc<un\l<s.\ >Mse. 


Pia. « Pro. 48. 
taMit. ^'tns. 


no. 44. 
IVvaxs «r.xl IXeatk 


tho cx'aavx'x side to the eyes — ^fig. 41 is jaaow\\* a 
ixnnuled eilgx' : fig. 42. of small site, is a I'cad : fig. 4S. of 
larger sire, a torus ; and fig. 44 shx'vcs the tx'tus naid heaxl 


together. If thew Iv a deep sinking nmaer a KjaxI (as 
fig. 4o J. it is vtallcxi a qaairke«.i x'r ccssk Ivixd ; if there he two 



yi&4.\ Fr.x4d. rtA4r. F10 x48. 

Xjalrtsol K'sVtesaivj.ot Pm,!. KeSkts. Ovete. 


such sinkhags, sx' tas to shx'w thrxvni'tuarters x'f a ciwie in 
the Kud, it is cialled (fig. 4l') a xix'uhle-xpairked Ivsixl ; two 
x'r mx'te heads, sixle hy'sixlo (as fig. 471 aw x'alled tcexls : 



Pio. 49.-.«eflw. Tto. 8K— Kale*. 

the fx'urth j'art of a circle, or half a head (xas %. 4$\ is 
c.allx\i an I'Vx'lx*, or quarter tx'maxl. A mx'uUliug xvnaixwed 
X'f two exuavex ixarts is also calk'd an ovoUa, the upper part 



Fra. 51.— -Cawlto. 


Pics. 52.— Sort*.*. 


of the curve lying continued tonnd into the lyxl similar to 
a quirk, as fig. 44^ In xyneavo nmuldings a simple xnirvcd 
gicovii^, as'lig. 41', is called a hx'lU'W, and twx' x't more 




Vwat. 58, 54.— PX'«a»ef Cjfxaa recta. 

such gtoi'ves aw flntx's. as fig. hO. A hoUx'w fx'maing 
the fx'urth jaart of a circle is x'alled a cavettxx fig. f'l j a 



Plxas. 55. 58.— Veroi* of Cjraa revena. 

deep hollx'w hetaayen two fillets, as nsed in Ivase mouldings, 
is n scotia, fig. S3. Mx'uldinga which aro partly cx'uvex 



Pio. 57. 
Petote- 


Ptss. 5S. 
Oieovo. 


Pro. 58. 
Poiklc!;. 


Pixa 69. 

Vairt. 


and psartly foncave, aw of two sorts, the eyina recta, as figfc 
5S and 54, and tlio cyma rsworsa x't o^, as togs. 5i» and 
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56 '(rhich may be made of greater or less prqectira 
00 , 'Wjucn y 11 Twnnf^lp ImtflieTjarb 
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A plain square sinking on the edge of a board, as fig. 
57 for the purposes of framing, is called a rebate j if away 

fain flie 4gei M «*• 68, a greave; imte a 

(«a 6*. 89), or aa a necfeiiig <88 4g. 60), It B caBad a fflet , 

three such fiUets under an ovolo, when oompoMg part a 
the capital of a column, are caUed wnulets. In all lands 
of framing the monldin^ which rise above the styles are 
called bolection mouldings (see fig. 82). 

The mouldings during the mediaval period used the 
carpenter and joiner, who were perhaps the same person, 
seldom varied from those cut by the mason, except that 
they were somewhat more refined and less in size, as appro- 
priate to the material out of which they were to be cut. 
** They are sudi as would not be executed in any other 
material; they are sharp, delicate, minute, and quaintly 
under-cut. Every curve is subtle; every alternation of 
round and fiat and hollow thoughtfully contrived, graceful, 
and yet vigorous; they are very often unlike any stone 
mouldings,” says Mr G. E. Srieet, in a lecture in 
1865 on " English Woodwork in Ae ' 13th and 14th 
CSentnrit»,” printed in the Transactions of the Boyal Insti- 
tute of British Architects. ** In the stalls at Selby there is 
an elaborate cap only 1|- inches in he^ht ; and at Win- 
chester a bandXths of an inch in height, and yet consisting 
of four distinct members, and showing in devotion as many 
as eight distinct lines.” The woodcuts appended will suffice 
to esplain the author's mean- 
ing. Fig. €1 is a muUiou from 
stalls at Winchester Cathedral, 
and fig. 62 from St Ma^s 
Hospitd at Chichester. Figs. 

63 and 64 are arch mouldings 
from the same stalls; and fig. 

65, the conuce of a screen in Figs. 61, 62.~3Iediaeral 
Old Shoteham church. Fig. Jlidlioiis. 

66 is a cap and base horn the stalls at Winchester. 



angles, by fig. 67, and is called a mitre. When an angle 
of considerable length is to be joined, and the kind of work 
does not require that the joining shotdd be concealed, fijr. 68 

is often employed; the small bead tenders 

the appearance of the jointless objectionable. , 
because any irregularities from shrinkage 
are not seen in the shade of the quirk of 
the bead. A bead upon an angle, where 
the nature of the work does not determine 
it to be an arris, is attended with many ad- 
vantages; it is less liable to be injured, 
and admits of a secure joint without the 
appearance of one. Fig. 69 shows a joint 
of this description, which should always be 
used in passages. Fig. 70 represents a 
veiy good joint for an exterior angle, 
whether it he a long or a short one. Such 
a joint may be nailed both ways. 'But the 
joint represented by fig. 71 is superior to it ; 
the parts, being drown together by the 
form of the joint itself, can be fitted ^tb 
more accuracy, and joined with certainty. 

The angles of pQasters are often joined hy 

this last method. Interior angles are com- 

monly joined as shown in fig. 72. If thepiQ,<s(;._oipand 
upper or lower edge be visible, the joint from Me- 
is mitred, as in fig. 67, at the edge only, diieval Stans, 
the other part of the joint being rebated, as in fig. 70. 
In this manner are put together the skhiing and dado 





aiag 

les. 


Figs. 63, 64, 65.— UediKval ^ooldings and Condee. 

When an ineW or raking moulding is intended to join 
at either an exterior or an interior 
angle, the foim of the level moulding being riven, it is 

inefined mouling should 
be deteruM^, so that the corresponding parts of the 
^aces of the two mouldings should meet m the same 
V? tbe plane of the mitre. This may 

tt8tth.8B8ldfa88 *08ld 


EIg.70. 


Tigs. 67-72.— BiffercDt forms of Jrnnts 


at the interior an^es of rooms, the backs and teckhnings 
of windows, the jambs of dooi^ways, and various other 



i 


a 


Elo. 74. — 
dovetaO. 


Fig. 73. — DovetaiL 


Fia 75.— lap- 
doTetoO. 


parts of joiner^ work. Fig. 73 is an excdlent m®th ^ a f 
joining angles for drawers, frames for lead cistern^ Doxes, 
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iSrc., and is commonly called a dovetail If n portion of 
the junction is cut off at an angle of 45°, as fig. li, nrliile 
the portion at h is dovetailed, it is 
called a mitre dovetail; while if the 
portion at a (in fig. 75) passes the 
other portion at right angles, it is 
called a lapdovstail. A vciy good 
joint is shown in fig. TG, the angles 
being brought togetW at an angle 
of 45°, two or more saw curfs are 
cut with a dovetail saw, and thin 
pieces of wood glued in os shown; 
this is called a tej/ed mitre. 

Fig. 77 shou's four methods for 
securing planks together as practised 
iu France during the mediaeval XHsriod, 
from Yiollct le Due’s Dietionnaire. p,- 7(5 Mitns 

He docs not appear to show the ^ ‘ ' 

junction formed by running a tongue of one piece through 
another piece and pinning it on the outside, os practised 
now in England iu furniture, as tables, kc. 





lue. Glue is n viscid tenacious matter nsed os a cement to 
connect objects together. The common or animal glue is 
made from certain portions of animals reduced after certain 
processes by boiling to the required consistency, and 
dried in cakes. The best marine glue is composed of 
caoutchouc dissolved in naphtha, to which shellac is added, 
and heated until amalgamated. It is insolnblc in water, 
sufficiently solid to give strength, and adhesive to an in- 
tense degree. Glue is used prindpolly in putting framed 
work together, but not at all in fixing; and even for the 
former purpose it is much less used by good workmen than 
by bungling hands. When the stuff is well seasoned, and 
the trying up, setting out, mortising, and tenoning are well 
and accuratdy executed, there is no necessity for glue on 
the tenons and shoulders; the wedges alone need be glued, 
to attach them to the sides of the tenons, tiiat their ^ect 
may not depend on mere compression. Joiners are gene- 
iiamping. tally famished with a cramp, with whidi^ to force the 
joints of framing into close contact; it is either of wood 
acting by means of wedges, or of iron with a screw. This, 
too, is unnecessary with good work, every joint of which 
may be brought perfectly dose without great violence of 
any The cramp sometimes give bad work the 

semblance of good, but it cannot make it really so. If any 
c r a dring and starting be heard in the jmner's work of a 
new building, it generally indicates one of two thin^ : 
pUTior the cramp has been required in patting the framing 
together, or, having been put together, it has been forced 
out of winding in firing , and the constrained fibres are 
pnpTring to Tegaiu their natural position. A good workman 
does not require cramp, nor will his work, if he has heen 
supplied with seasoned stuff, ever require to be strained; 
and consequently the cracking and starting of joiners’ 
work indicate unfit stuff or bad work, or perhaps both. 
It is tme that glued joints will sometimes fly; but when 
they do, there need be no hesitation in determining the 


presence of both bad work and staff in an improper 
state. 


It is seldom^ possible to procure boards sufficiently wide Jdnisg 
for_ panels rnthout a joints on account of heart ahnirps^ vrifli ^iu. 
whi^ open in drying. In cutting out panels, for good 
work, shaken wood should be carefully avoided. That 
part near the pith is generally the most defective. If the 
panels be thick enough to admit of a cross or feather 
tongue in the joint, one shonld always be inserted, for 
then, if the joint should fail, the surfaces will be kept 
even, and it prevent light passing through. A very 
good way also is to glue a piece of strong canvas on the 
back of the panel when the work is not inte nded to be 
seen on both sides. Sometimes plane surfaces of consider- 
able width and length ate introduced in joiners’ work, as in 
dado, window backs, &c.; such surfaces are commonly 
formed of indi or inch and quarter boards joined with 
glue, and a cross or feather tongue ploughed into eacdi joint. 

When the boards are glued together, and have become dry, 
tapering pieces of wood, called keysr, are grooved in across 
the back with a dovetailed groove. These keys preserve 
the surface straight, and also allow it to shrink and erqnnd 
with the changes of the weather. It wonld be an endless 
task to describe all the methods that have been employed 
to glue up boefies of such varied forms as occur in joineiy ; 
for every joiner forms methods of his own, and merdy from 
his being most familiar with his own process, he will per^ 
form his work, according to it, in a better manner than by 
another, which to an unprejudiced mind has manifestly 
the advantage over it. The end and aim of the joiner, in 
all these operations, is to avoid the peculiar im 2 ierfectioiis 
and disadvantages of his materials, and to do this with least 
expense of labour or material The straightness of the 
fibres of wood renders it unfit for curved si^aces, at least 
when the curvature is considerable. Hence, diort pieces 
are glued together as nearly in the form desired as can be, 
and the apparent surface is covered with a thin veneer ; or 
the work is ^ned up in pieces that are thin enough to bend 
to the required form. Sometimes a thin piece of wood is 
bent to the required form upon a (ylinder or saddle, and 
blocks are jointed and ^ned upon the back; when the 
whole is completely dry it will preserve the form that had 
been given to it by Ihe (ylinder. The carve shonld be 
made a little “quicker” than the enrve intended, as the 
stuff will always spring baefir a trifle on being released. A 
piece of work g^ued up in thiihnesses dioald be very well 
done ; but it too often happens that the joints are visible^ 
irregdar,jmd in some places open; therefore other methods 
have heen tried. 

Large pieces of timber shonld never be used in joinery, 
because they cannot be procured sufficiently dry to prevent 
them splitting with the heat of a warm room. Therefore, 
the external part of columns, pilasters, and works of a like 
should be formed of thin pieceJ of dry wood ; and, 
if support be required, a post, or an iron pillar, may be 
placed within the exterior column. Thus, to form columns 
of wood, BO that they shall not be liable to ^lit, narrow 
pieces of wood are used, not exceed- 
ing 5 inches in width. These are 
jointed like the staves of a ca^ 
and glued together, with riiort blo(^ 
glued along at eatffi joint. Fig. 78 
is a plan of the lower end of a 
column glued up in -staves ; the bevel 
at A is used for forming the staves, , , , 

that at B is used for adjusting them “ 

when th^ ate ^nei together. A 
similar pten must be made for the upper end of the 
column, which will give the width of the upper end of the 
staves. The bevds taken from the plan, as at A and B, 

lY. — 62 
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are nob the true bevels ; but they are those generally used, 
and are very nearly true when the columns are not much 
diininishedL The some method may be adopted for form> 
ing large pillars for tables, &c. If a column have flutes, 
with fillets the joints should bo in the fillets, in order to 
ms^e the column as strong as possible ; also, if a column bo 
intended to have a swell in the middle, proper thickness of 
wood should be allowed for it, Wheu columns ore small 
they may bo made of dry wood, and turned in a lathe, 
when they can be moulded at the same time. Balusters 
for stairs ore mode thus. To secure small columns against 
splitting, a hole should bo bored down the axis of each 
column 

If a piece of wood bo boiled in water for a certain 
time, and then token out and immediately bent into any 
particular form, and it bo retained in that form till it 
bo dry, a permanent change takes place in the mechanical 
relations of its parts; so that though, when relieved, it 
will spring bock a little, yet it will not return to its natural 
form. The same effect may be produced by steaming wood; 
but though both these methods have been long practised to 
a considerable extent in the art of ship-building, wo are 
not aware that any general principles have been discovered 
either by experiment or otherwise, that will enable us to 
raply them in joinery, where so much precision is required. 
They do not seem to have been tried ; and before they 
can bo rendered extensively useful, the relatipn between 
the curvature to which the wood is bent, and that which 
It assumes when relieved, should be determined, and also 
the degree of curvature which may be given to a piece 
of a given tWclmess. The time that a piece of wood 
momd be boiled or steamed, in order that it may bo in 
the best state for bonding, should bo made the subject 
of exporimento; and this being determined, the relation 
betwMn the time and the bulk of the piece should bo 
MCOTtained A novd and very simple and effective 
way of boiling sash-bars or thin articles has been adopted, 



Pro. 70. — ^Boiling Sash-bus. 


the convex fide rf nioM J’y aaturati 

immediately after bendiL^ 
the extended pores unif «ii • m this monn 

thoroughly before reliovini»*^l^'”°® to hard 

their sliapc betto. ® pieces, they would reti 

narrow pLcs *bo wo* ” 

affected by its shrinkage • and ^ 

us to vary the Burface Without m«S®i 
M the strains from the^o a ^ *1 

airoctions, the work 7®? «« in diffen 

-l^ouldbewdde. And„slheframe%fercom;S 


narrow pieces, it follows that the panels should not bo .veiy 
long, otherwise the frame will tvant strength. The p prfth 
of framing should not bo moro than 16 inches wide and 4 
feet long, and panels so large as this should bo avoided as 
much as possible. The width of the framing is commonly 
about one-third of the width of the panel. Frames in 
joinery are usually connected by mortise and tenon joints, 
with grooves to receive the panels. 'Wainscoting, doors, 
window-shutters, ikc., are finnied in this manner. 

In framing or fmmed work, the outer vortical bans which 
are mortised are called styles ; ond the transverse, those on 
whoso ends the tenons are formed are called rails (Plate 
XXVL fig. 2). In doors the open spaces or squares formed 
internally by the rails and styles are divided in the width 
by bars pamllol to the stylos. Theso are tenoned into the 
rails, and are called muunions or mountings, or,.vulgarly, 
maUins. The frame being formed by trying up, setting 
up, mortising, and tenoning, the inner or face edges of the 
styles, and of the highest and lowest rails, and both edges 
of the muntins and of the inner rails, are grooved with the 
plough to receive the edges and ends of iho fiUing-in parts 
or panels of. the framework. Panels are either flal^ raised, or 
flush (Plato XXVI. fig. 3). Flat panels aro no thicker than 
the grooves into which they are fitted, and consequently their 
faces are os much below the surface of the framing as Ihe 
groove is in from each side of the styles and rails. Baised 
panels are thicker than the groove in the framing, but are 
not BO thick as to reach the surface; nor is the panel 
thickened through its whole extent. It fits bxdctly into 
the groove, and thickens gradually for an inch or two, and 
then sets off at a right angle' with the surface, increasing 
suddenly three or four sixteenths of an inch. A iwincl may 
be raised on one sido only, or on both sides. Flush panels 
aro rebated down from one face to the distance the plough 
groove is in from the surface of the framing ; and the back 
of a panel thus rebated on "one side is worked down to be 
even with the othw edge of the groove, leaving a tongue to 
fit it e^ctly ; for if it bo required to make panels flush on 
both sides, this is generally effected by filling in on the back 
or flattened side with an extraneous piece. Panels of 
extemid doors and shutters may be rendered more secure 
^ boring them, and inserting iron wires, ns noticed in flio 
TraxwfMtvms oj the Society of Af’ts, vol. xxv. p. 106. Frani* 
mg is not, however, often finished in the manner above 
described, especially with raised and flush panels; mouldings 
are generally introduced, and aro either struck or workwl 
in the solid substance of the framing, or are in separate 
pieces or slips, and laid in with bmds. If a moulding be 
s^ck or laid in on one side only, and the other is left 
plain, the frying is described as moulded and square, a 
flat ^uiel being in that case understood ; if the panel bo 
mised the framing will be described as moulded witli a 
nused panel on one side, and square or flush on the other. 

It may be moulded with a fiat panel, or moulded with a 
iwed poMl, on both sides ; and the moulding may, fs 
before intimated, be either struck in the solid or laid in 
any of the preceding cases. Mouldings which are laid in 
P*^*ml8 of framing ore neatly mitred at the angles 
Md bn^ded, to appear as much as possible as if they were 
»ruw in .the solid. In nailing or brodding the mouldinga» 
roe brads should be driven into the fmmework, and not 
into the panels. Framing with sunk panels, in some kinds 
has the edges of the rails and styles either stop* 
roamfered^ or slightly curved. 'With a flush panel the 
momding is always eiroer a bead, or a series of bends called , 
reeds j and is, in the case of a single bead, which is mos 
common, always struck on the solid flame, and the work >• 
called bead-flush ; but tee^ are generally struck on the 
panel m the direction of the grain, and laid in on the panw 
across or along the ^ends; this is termed roed'flnsh* 
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Flush {tancli) in inferior works huvo a single bend struck 
on their sides in the direction of the grain alone, the cuds 
abutting idninly, and tliis is tenned bead-butt, the fact that 
the lunels arv ilush being inferred. 

The plainest tpiality of framing, in which it is stjnarc on 
both sides, is used in the fittings of inferior bed-rooms, 
inner closets, and the plainer domestic ollices, but always 
iutcmnlly', framing moulded on one or both sides, in rooms 
and places of a greater tlegroe of importance, and in places 
where the work may be more goncmlly seen ; in some eases 
a flat p\nel may be’ enriched by a small moulding laid on 
its surface, Ic-ivinsr a margin between it and the larger 
moulding at its cxt'n.’inities. This m.ay be done in drawing- 
rooms and ai>artinents of that class, especially if they be 
in an upper story ; and raised panels should bo confined 
to the framed fittings of diiiing-io»)ms and other ap.irtittcnts 
on a gtiinud or principal story. Framing with flush panels 
is aliuuft restricted to external doors. Ac., one side of a 
door being l>cad-fl«sh, and the other flat aad moulded, 
perhaj^, or the face may be moulded with a raised panel, 
and the back bead-flush ; ami this for princii»l entrances. 
Bead-butt framing is found in external doors to ofliccs, Ac. 
Partitions between rooms arc often made of framing as 
al>ove described. Lately some sliding i»artllious have been 
put forward, one of which consists of two or three hirgo 
• sliding fr.uniug.4, and felt i.** relied «i>on to rcmler them 
sound proof. This is by Stone; while that by 'Williams 
consists of a series of framings pivoted at top and Iwttom, 
and with the pivots running on grooves at toiiond^lwttoin, 
so that the shutters may be formed into a pilaster-like iiniss 
at the side of the room. 

rfUa It is of the utmost imiiottance in framing that the tenons 
tcaoBs and mortises should be truly made. After a mortise has 
been made with the mortise chi.««el, it should be rendered 
perfectly even with a float, — aa instrument which diflera 
from a single cut or float file only by haviijg larger teeth. 
An inexperienced workman often makes his work fit too 
tight in one place, and too easy in another, licnro the •noi^ 
tise is sjdii by driving the parts together, and the work is 
never firm ; whereas if the tenon fill the mortise equally, 
without using any considerable force in driving the work 
together, it is found to be firm and sound. The thickness 
of tenons should be about one-fourth of that of the framing, 
and the ividth of a tenon should never exceed abont fiw 
times its thickness, othenvisc, in wedging, the tenon wiU 
become bent, and bulge out tho sides of the mortise. 
If tho rail bo wide, tivo mortises should be made, with a 
space of solid wood between; fig. 80 ““ 

shows the tenons for a wide rail. 

If tho tenon occurs at tho end of a 
piece of framing, it must be set back j j ■ 

a little, so ns to allow suilicient solid 
wood to form a sound mortise ; this 
is called a hnunching (see e, fig. 81). ^ 

In thick framing, the strength and i | , ;iij 
firmness of the joint is much in - 1 . • 

creased by putting a cross or feather Fw. SO-^*""*** 
tongue in on each side of the tenon ; *' 

these tongues are about on inch in depth, and ora casilj' put 
ia with a plough proper for such puqjoses. The projeetpd 
figure of tho end of a rail, os in fig. 80, shows these longues 
put in; in the stylo there ore grooves ploughed t® rccaje 
them. Sometimes those projections are left in the solid 
wood itself, in which case they nio called stump Ms. 
Sometimes, in thick framing, » doable tenon » 
ness is made; but we ^ve the preference to a ^“5“ 
when tongues are put in tho shouldera, ns we have desenbrf ; 
because a strong tenon is better than two 
there is less difficult in fitting one than two. The ^neb 
of framing should be made to fiU the grooves, so as not 
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to rattle, and yet to allow the panels to shrink without 
splitting. 'When the mouldings arc stuck on the framing 
as is often the case in large stuff, it becomes necessary to 
find tho lines to bring the angles 
together. In square framing, this 
is done simply by cutting ah,e d, 
ns in fig. 81, at a mitre; bnt if the 
framing be oblique angle, it is done 
b}* scribing; the angle at a 6 being 
determined by the eye, ed is cut 
liarallcl to it. Where large pro- 
jecting or boicction mouldings are j < 
used, the French have a very ) 

excellent '™y, Fta. 81 .~ritting Mccia. 

which It would bo well to imitate j„gj FiiSiig. 
in this country. Here C is the _ 

IKiucl round which the moulding B is framed and mitred, 
tho whole is then framed 




Doors, 


joined b}’ means of pieces 
of hard wood called keys. 

Fig S3 is tho head of a „ - •.» «• 

Gothic windowframe joined Fra. S2.-Boleotto,i MoaMmes. 

with a key, with a plan of the joint below it. A crom 
tongue is put in on each side of the key, and the jmnt is 
tightened by means of the wedges, 

<t, a. It is, however, a better method 
to join such pieces by means of a 
screw bolt instead of a key, the cross 
tongues being used whichever method 
is adopted. Where tho ends of the 
holts cannot he allowed to project, 
they should he fixed os (ed bolts. 

Doors are made two and four =; — iT ir«r«i 

p.inellcd for tho most part when the Fro. 83 -G^fc Keyed 
panels arc fiat and theframing square, 
six-panelled when tho latter is moulded, and six, eight ^ 
figs. 2 and 3, Plate XSTL, to which the details in the 
following description will apply), or even te^panelled when 
the framing is of the superior descriptions. Doors which are 
hun" in two equal widths to occupy the doorroy^, and are 
hung to tho opposite side posts or jambs of the frame, are 
said to be folding-doors or double-mnigmed,— teat is, toe 
styles or margins are repeated 

wLre they meek The style, muntm. and rads to doors 

are the same os in framing or 
nonds may be moulded in the same manner. D^rmyr 
are fitted with jamb linings, and architraves 
Jamb UniaEB. as A in fig 86, when thqr exceed 9 or 10 
ittches in i^th, should always be so framed to 
Uth the door on the outer faces; or th^ inay bo made 
Sfatrowand plain jamb linings to 
are rebated on one side of the lining only, ood the rebate 
forms the frame into which the door is fitted. To supmw 
?oTthey rebated on both sides, as if it w^ mtended 
re put a door on each side. The jambs are fixed to the 
inner edges of the grounds, which are fixed to the 
to rece^ the architrave or other (fecorahons to ^ 
opening, and to atop the plastering; 
a^ not framed, backings are put across to. s^en thm , 
and these backings are dovetailed into the edges of the 

^^l^quires a considerable degree of care to hang a door, 
a stoiSTw any other piece of work in the heat ^ 

In the lunge, the pin should be perfectly 
truly cylind^il, and the parts accurat^ fitted tog^er. 

The^ binges should be placed so that their axes may he m 


building , I'”™"- • 

I ArcUtMivcs aud pilasters are variously sunk and moridcd ^ 
the same strwght lin^ as any ocMrding to the faScy of the designer, ^ey are fixed to 

produce a considerable staun upon the the grounds with their internal edges exactly fittog to tk 

1 T,aT+. is TTinred. Tnll prevent it itom. movi g g • tiiAvfnnn the eunched maifiin or 


shut To do fins, that prat of J&e floor straichtness aud accuracy of these mouldings dq)md 

door when shut, or the width of the jamitet irmy have 4 .i,«^o,h» tiiAf hns been fnl-en to fix the grounds truly, 

a piece of wood about a quarter of an inch thick above the gpon rounds, which is a part often left 

terd of to Boor. Ttoih, mtU pbdra to ^ toog^nj^^ SidottooBooi 

l,a.tocoootodoortori»iBilow^l» afflaoot to intoot m ^ 

unless tho oaspet ehoold bo a sei, took ona Scyetal mob loins tbo ctounds, toff diooH 

meohanicd oontiiTiiiioes bsTo boon used for ate mis^ wf^Sli'nSiinMroidondicdintoeSotofonnnbBr** 
to doa, or adding a part to spring olosa *» a *«>' “ *>« baTeamatt ^„j4sganBaIlybHiaa, 

l\Aef nnvr in iiftft. tllG SUnDlCStto tll0 plllStOr* 111 01(1 nOrK lue I,* o Zm n 
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double bevel, so that, if more than half (^ened, the door 
fnlla against the wall by its own weight 3 if less than half 
open, it closes itseilf. 

Yarions kinds of hinges are in nse. Sometimes they arc 
concealed, as in the ^ds of joints called rule joints; 
others project, and are intended to let a door fold hack 
over projecting mouldings, as on pulpit doors and outside 
folding shutters. When hinges project, the wdght of the 
door acts with an increased leverage upon them, and they 
soon get out of order, unless they be strong and well fixe^ 
The door of a room ^onld be hung so that, in opening the | 
door, the interior of the room cannot be seen throngh the 
joint This may be done hy making the joint accormng to 
fig 84, The bead should he continued round the door, 
and a common hutthinge answers for it 




Via. 87.<— DoorJomb and 
Ground. 


Fie. 88 .— GtOTB* 
Moaldlner* 




Fio. 84. — DoorJoint. 


Fio. 85.— Bevel for Edge of Boor. 


The proper herd for the edge of a door or sash may 
be found by drawing a line from the centre of motion C 
(fig. 85) to e, the interior angle of the rebate ; ed drawn 
perpen^cular to Ce gives the bevel required. In practice 
the bevel is usually made less, leaving an open space in the 
joint when the door is shut ; this is done on acconnt of 
the interior angle of the rebate often being filled with 
paint. 

The extenrion of the prinriple of plonghing and 
tonguing work together is one of the most important of 
the improvemente that have been introdnced by modran 
jmncrs. It is an easy, simple, and effectual method of 


which is generally splayed at the ^ A 
plastering instead of being grooved. On this 
of stuff is bradded to form tbe double-fa^ 
instead of sinking out of the soli^ and J™ wvonldiDCA 
ovolo moulding is nailed. Again with base . 

A (fig. 88) is the ground fixed against ^ ^ the 

of which is nailed the upper moulding B, und 0 ^ 

skirting and lower moulding, fixed against a 
floor. ' 


We have thus far spoken du^y Santpaft^^ 

formed at the bench ; but by far the most nnp 
remains to be consider^; fixe^ 

work may have been prey^ai^, if ft be not p 3 
it cannot fulfil its intendecl purpose. As in w F 
part, the general principles will he ^ted that ^ 
made the basis of practice) and these dl“® 
ticular examples. When t&a carcass of a bm 


3(nnci^ It is an easy, simple, and effectual method of ticular evnmpTpg When t&a carcass of a tjond 

comHnation, and one tl^t provides against the greatest for the joiner, the first thingvto he done » to cu 0 
def^t of timber-worl^ its i^rinkaga By means of this timber out of the opraiings, set the saai rLjucs, to 
method, the bold mouldingB of meSmval architecture can them with old sashes or witlh oiled pap®'^ iofets 

be evented with a compamtivdy m exclude the weather, but admiU; light. ^®. _^^ticsft 

small quantity of material j and 4 are then proved with strai^te&ges, c«® 

mouldings of modern them are removed with the adl?e; theflooruig^ ...jfhthiaf 

architecture it saves ranch labour. next cut down to their place^and a™ ' 

Por example, the monlded part d faces downwards untiT the ceiiikgs ore do^', ft 

an architrave may be 30ined with Fia 86.^oiiiing of ever, the pug^g is done, ifMW fioidie^' , 

the plran part, M shown hy fig. _ Arohittava. prevent sohnd passing through \the flora is 

tAneX^ his method bo compared with the old method of and is sometimes called deafeninS so^"d'b acortl*®. 
oridmit another, its advantage will be more 1 effected by nailing fillets to eaA s^ of bcws« 

* I bottom, and layinc on these pieces IP* 


be executed with a comparativriy m* 

small quantity of material; and 4 

even in the mouldings of modern •' 
architecture it saves much labour. K' ^ ;/ fe) 

Por example, the monlded part of 

an architrave may be joined with Fia 86.— Joining of 

the plain part, as shown hy fig. ArcUtiave. 

80. ^ If this method be compared with the old method of 
glueing one piece upon another, its advantage will be more 
evident. 
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and cloao together; thea there is put a layer of mortar 
mised \rith chopped straw, or sometimes day, sawdust, or 
small shells. 

The preparation given to flooring boards in superior 
work is planing the face, shooting the edges, and gauging ! 
to a thickness, — ^the common filluter or stop rebate plane 
being nsed to work down to the gauge mark^ from the back 
of every board, and about half an inch in on each edge. 
When a board is to be laid, it is turned on its face in the 
place it is to occupy, and the workman with his adze cuts 
away from the back over every joist down to the gauge 
rebate, so that on being turned over it falls exactly into its 
place, and takes the same level with all its fellows, whidi 
have been brought to the same gauge ; then follows the 
process of laying, and the result must, if the work be done 
well, be a perfectly even and level surface. The slight 
inequalities of surface which may occur are reduced with a 
smoothing-plane, the brads bdng previously pundied below 
the surface if the floor be face-nailed. Floors are in ordin- 
ary cases cither laid straight joint or folding, and are edge- 
nailed, as fig. 89, or face-nailed. According to the folding 
method, two boards are laid, their heading joints all on the 
same joist, and of course in the same straight line, and 
nailed at such a distance apart that the space is a little less 
than the aggregate width of the three, four, or five boards 
intended for it ; these boards are then put to their places, 
and, on account of the narrowness of the space left for 
them, they rise like an ardi between its abutments. The 
workmen force them down by jumping upon them. Accor- 
dingly, the boards are never soundly fixed to the joists, nor 
can the floor be laid with any kind of evenness or accuracy. 
This method should be avoided in all good work. Straight 
joint flooring is when every board is laid separately, or one 
at a time, the heading joint or joints being broken or 
covered regularly in every case. Bowelling is the driving- 
pins of wood or iron half their length, into the edge of the 
last laid board, the outer edge of which has been skew- 
nailed, their other ends running into holes prepared for 
them in the inner edge of the next board, in the way the 
head of a cask is hdd together, and then its outer edge is 
Bkew-naUed in the same manner, and so on. Tongning is 
effected by grooving both edges of every board, and fitting 
thin slips and tongues into them. The boards are usually 
forced together by pressure as with a damp applied to the 
enter ed^ The used in face-nailing floors is called a 
flooring brad ; it has no head, but a mere tongue projecting 
on one side of the top of the nail, which is put in the 
direction of the grain, that it may admit of bdng punched 
in bdow the surface level, otherwise the snperfidal inequa- 
lities could not be reduced when the floor was completed, 
because of the projecting heads of the nails. For side or 
edge nailing, however, clasp-nails, nails whose heads extend 
across on two of the oppodte sides, ace used. 

As boards can seldom be got long enou^ to do without 
joints, it is usual, except in very inferior work, to join the 
ends with a tongued joint, as shown in fig. 89, where B 


1. 

A 


^ 5 4 

Fio. 89. — ^Tongued Joint 

Fro. 90.— Forked Boards. 


is the jdnk The etched board is first laid, and edge-nailed 
to the joist In oak floors the ends are forked together 
sometim es, as showii at A (fig: 90), in order to render the 
jmnts less conspicuous. The junta ^ould be k^ as distant 
^m one another as possible. 

In laying floors the advice of Evelyn only to tack the 
boards down the first year, and nail them down for good 
the next, is certainly the best method when it is converuent 
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to adopt it ; but, as this is very seldom the case, we must 
expect the joints to open more or less as the wood has been 
more or less seasoned. Eow, these joints alwaj's admit a 
considerable current of cold air; and also, in an upper 
room, unless there be a counter floor, or pugging; the ced- 
ing below may be spoiled 1^ qpill^g water, or even by 
washing the floor.- To avoid these disagreeable results, the 
boards should be ploughed and a tongue inserted into each 
joint, according to the old practice. When the boards are 
narrow, they might be laid without any appearance of nails, 
in the same way os a dowelled floor is laid, the tongue 
serving the same purpose as the dowels. In this case the 
cross or feather tongues for the joints should be used. A 
new system of flooring has for some years been used in 
London, to which the name of “ Victoria floors " has been 
given. A rough floor of boards, three-quarters of an inch 
thick, is first kid, and the rest of the joiners’ work fixed, 
and the plastering finished. When all k done, a floor 
formed of inch or inch and quarter plank, ripped down the 
middle, and consequently very little more than 5 inches 
wide, is laid ; the rough boarding being first covered with 
a layer of shavings, or old newspapers, or other waste 
paper. These boar^ are dowelled on one edge and nailed 
, on the other, and a very sound floor is thus formed, which 
neither springs nor erraks. A wainscot floor can be laid 
well on this principle. 

Another early operation in joinery is the fixing of the FSziiig 
framed grounds for the doors and windows, and for the 
skirting (Fkte XX^T fig. 5, and woodcuts, figs. 86, 

87, and 88) to which Ae pksterers may float their 
workT The skirting grounds are generally dovetailed at 
the angles, and are well blocked out, so that they may 
not vibrate on being struck, or yield to pressure when the 
plasterer’s straight-edge passes roughly over the surface; 
they must also be set wilk the utmost truth and precision. 

When the floors are cut down and the grormds fixed, the 
joiner's operations in a building should be suspended until 
the plasterers have finished, or nearly so, and then the 
floors may be laid. By deferring this operation until that 
period, the workmen of the two different trades are pre- 
vented from interrupting each other, and indeed injuring 
each other’s work ; and joiners always find employment in 
the shop preparing, as b^ore intimated. 

If the part to be fixed consists of boards jointed toother, 

< but not framed, it should be fixed so that it may shrink 
or swdl without splitting or winding. The nature of the 
work will generally determine how this may be effected. 

Let us suppose that a plain back of a window is to be 
fixed. Fig. 91 is a section showing B 
the back of the window, A the window- 
sill, D tire floor, C the skirting, and E the 
wall of the honse. The back is supposed 
to be prepared as previously stated, and 
is kept straight by a dovetailed k^ a. 

Now, let the bark be firmly nailed to 
the window-siU A, and let a narrow piece 
(2, with a groove and cross tongue in its 
upper edg^ be fixed to bond timbers or ^ 
plugs in the wall, the tongue being Fxc! 91. — ^Back of 
inBer ted also into a corresponding groove a W^dow. 
in the lower edge of the Irick B. It is obvious, that the 
tongue being loose, the back B may contract or expand, 
as a panel in a frame. 

Tti getting out skirtings, if the woik be of ji superior Skirtings 
description, the boards should be tried up as for framing in 
every way excq>t brining to a width, \wch need not be 
done. The face edges, howevw, must be worked with great 
precision, and motdd^ or rebated as the case may require. 
Bebating or tongning will be perhaps necessary when the 
skirting consists of more than one piece, that the di&rent 
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pieces maybe made to fit neatly and fimly together ; and 
aU but the lowest piece must of necessity be brou^t to a. 
width, as well as tried up in other particulars. A skirting 
in a single width is called by that term j but when it is 
mnita up of zuore than one part it is designated abase j the 
lowest board is then called the skirting board, and the 
upper the base moulding or mouldings (Plate XSVL figs. 

1 and 5). The skirting board is not brought to a width ' 
because the labour would be lost according to the ordinary 
mode of fixing it. The board is applied to its place with 
its lower edge touching the floor j but as the most perfectly 
wrought floors are found to have some slight unevenness 
of surface so close to the wall, a straight edge would not 
fit closely down to it in every part The board is therefore 
propped up atone end or the other ’until the upper or faced 
edge is perfectly parallel with the average line of the floor, or 
ra^er so as to be perfectly level A pair of strong compasses, 
such as are used by the carpenter, is taken, and opened 
to the greatest distance the lower edge of the ski rting board 
is from the floor throughout its length ; the outer edge 
near the point of one leg of the compasses is then drawn 
along the floor, whilst ^the point of the other, being kept 
vertically above it, is pressed against the face of the brard, 
on whi^ it marks a line exactly parallel to the surface of 
ths floor, indicating^ of course every, even the slig h tss f, 
irregnlarily there may be in it. If the floor be not a very 
uneven one, the excluded part may be ripped off with the 
hand or the panel saw, which may generally be made to 
follow the traced or inscribed line exactly j if, however, the 
line be a very irregular on^ having quick turns in it, the 
hatchet must be used. Tliis operation is called scribinff, 
and the result of it is evidently to make the skirtiog fit 
down on the floor with the utmost predsion. Care must 
be taken in performing the operation that the upper edges 
of the skirtings be not only levd, but that all which are in 
immediate connection be scribed to the same that 

their upper ed^ may exactly correspond. 

In the principal rooms of ahous^ the skirting 0 (fig 91) 
IS usually grooved into the floor D, and fixed only to the 
nj^w piece d, called a ground. (See also Plate XXVI. fig. 
6.) By fimng in this manner, the skirling covers the joint, 
whum would otherwise soon be open by the shiinkiDg of 
the back, aud from the darting being groovud into the 
floor,.but not fastened to it, there cannot be an open ioint 
between the slatting and floor. -When it is considered that 
an open joint in such a situation must become a leceptede 
for dust auda harbour for insects, the importance of adopt- 
ing tlM me&od of fixing a skirting will be apparent, As 
grooving a floor m attended with considerable labour, and 
as the boards wiU sometimes twist, it is more common now 

A *^1 ‘‘gawst '"'bich the back 

o^he skirting rests, and, of course has full room for 
c^naom Before skirtings are fixed, vertical blocks are 
intervals, extending from the floor to the 
exactly Audi with and true to 
““^®^ Thesefonn a sound back- 

SO nrOTGIlted fmm ^ * Dfljlcdj QZld 
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chair-rail or snrbase is required, grounds similar to those for 
the base are fixed to range like them with the face of the 
plastering; the surbase itself must be wide enough to' 
cover the grounds and the joints formed by them and the 
plastering completely; it is in effect a cornice to the stereo- 
bate (or pedestal, as the three parts may be termed of base, 
dado, and surbase), and the space or dado between it and 
the base is generaUy understood to be wainscoted, though 
it is more frequently plastered. 

In fixing any brard above -5 or 6 inches wid^ similar Hdoi 
precautions are necessary as those detailed in fig. 91, othe^ 
wise it is certain to split when the house becomes inhabited, 

We may, in general, cither fix one edge and groove the 
other, so os to leave it at liberiy, or fix it in the middle and 
leave both edges at liberty. Sometimes a wide boaid, or a 
piece consisting of several boards, may be fixed by means 
of buttons screwed to the bade, whiw turn into grooves 
in the framing, bearers, or joists, to which it is to ho fixed. 

If any shrinking takes place the buttons slide in the grooves. 

In this manner the landings of stairs are. fixed, and it is 
much the best mode of fixing the top of a table to its frama 

The parts of the outside frame of a sash are distin-^"^ 
guished by the terms applied to the similar parts of common 
framing. The upright sides are stylos, and the transverse 
or horizontal ones, which are tenoned into the ends of the 
styles, are rails ; but the inner framework or divisions for 
the panes are'called merely upright and cross bars (these 
bars, according to the way they are moulded, are called 
]amb|8 tongu^ ovolo, Wded, Ac.), — ^the upright being the 
mortised, and the cross bars the tenoned, as with the outer 
Bumework (Fkte XXVT. fig. I). Sashes are got out like 
common framing ; the parts ore tried up, set out, and mot^ 
tised and tenoned, exactly in the same manner, allowance 
being made in the lengtixof the rails and aU tenoned pieces 
in the setting out, as in common framing also, for the portions 
of the mortised styles and upright bars which are worked 
a\ray in forming the moulding and rebate. The meeting 
rails of sashes which are in pairs, to be hong with lines, 
ore made thicker than the other parts by the thickness of 
the parting bead, and they are bevelled or splayed, off, tiie 
one from above and the other from bdow, that they may 
meet and., lit closely. "When the framework is completed, 
although it cannot be put together because of what has just 
been referred to, the rebate is formed by the sash fillister 
on the further part of the face edge, and the moulding 
struck ou its hither nngli>. These thing s being don^ the 
moulded edges are either mitred or scribed at the shoulders 
and haunches, and the sash may be put togetiier. If sash 
bars are mitred at the joints, they require dowels in the 
cross bars to act as tenons ; but if they can be scribed, 
dowelfing is not necessary. Ssshea are either hung upon 
hin^ or hung with lines, pulleys, and wei^ts. Fixed 
sashes are put into frames, of which every part may be 
solid but the stop, which must be put in behind the sa^ 
to detain it. Sashes hung with hinges are usually. csaBed 
casements, and require solid rebated frames; but there can 
be no stops to them, except their own movable fastemngs, 
and the outer stop, u'hich of course the rebate funusbes. 
These are usually known as French casements, or sash diiors, 
as they are called when they open down to the grrond or 
floor; they have nojr taken the plac^ of sash windows, 
where they mdy lead from the room to garden paving, or to 
a balcony, or may be used for similar purposes. The ordin- 
ary arrangement for an aperture is that of two leaves work- 
ing on hinges at the sides inwards or outwards, meetmg ® 
the centre of the opening. With the former, which is the 
I UOTal mode, one leaf is seemred to the head and sill by bolts 
I cather round or sunk in ; the other leaf, when closed, m 
; secu^ to the first by a handle fixed on the second and • 

[ turning over a staple fixed on the first. If the casemcn 
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should bo a high one, this second leaf often requires a bolt 
at top and bottom, to secure it against the force of the \rind, 
which by bending it admits the cold air and wet. When 
it is placed towards an exposed aspect, and is thus subject 
to driving rains, it is necessary to take many precautions 
for the prevention of wet being blown through the meet- 
ing surfaces all round the casements. To effect this 
object^ the styles, rails, and frames are sunk and beaded 
in various ways. Figs. 92 and 93 represent dills and 


Tig 08. 



doors. The French raise the doors very much to secure 
this, as shown in ffgs. 92 and 94. In England vaijons 
methods have been adopted by forming second sills of 

metal cast into shapes to 
IL H ^ form gutters and throats ; 

^ . :■ - “ perhaps the best arrange- 

, \ ment is the "patent sill 

p \ or water bar” (fig. 99), 

J,. \ as now manufactured ly 
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Fig. 02. 


Fig 07. U 


Fig. 94. 

Pigs. 92-07. — Fnneh Cosoment fittings. 


bottom rails j and fig. 94, meeting rail, styles, and frame, 
which last is an ordinary arrangomont in France. An 
improvement to the mere handle for securing the leaf 
the casement is that of affixing an upright metal rod, which 
is turned by the handle C, fig. 92, on the leaf bang closed, 
and by hooks at top and bottom as B, fig. 96, catching 
into a plate fixed for them, and effectually fa^ening it 
A simpler method has been shown where, in heu m the 
tod, a reeded bar, as D, fig 90, is moved to and fro as 
the leaf is required to bo opened or shut, the top and 
bottom of the bar being rounded as diown at E, fig. 97, 
so 03 to slide into two segmental plotes F, secured to the 
sill and linteL Fig. 96 is a plan of Ihe two casemen^ 
and 97 a plan of the head and silL The metal rod, 
which is of brass, is called the Espaguoletto bolt Anothw 
mode of securing the casements bos latdy been mtrodneed, j 
whereby a flat plate, the whole height of fte opening, is 
inserted in a groove formed in one ed^ or the meetang 
stylo of a leaf ; and on this being draed the plate w ^ot 
toward by a bundle into a groove in the other leaf, fasten- 
ine the two together, the plate forming a stop against both 
the mnd and the rain. This is a patent amngement 
of Aroh. Smtth and Ca 98 is a plan of the us^ 

Prench casement used at Pans. A shoTO the two leavM 
of the casement when shutj B is u plan ^ ^ 

their CO the shutters when clo^, D the bol^ E 

the i p«da architrave and F the ^eretmnet, or 
Minds shut against the stone reveals, and so pn^ed for> 
SS inatead df being en addition made by the 
. . J.. xi... Ip end nerhans snoibng 


1 Archibald Smith and Co. A metal 

*" plate A is screwed to the face of 

^ the bottom laiL An arrangement 

Pio. OA— Section of Jq metal B is screwed to the npper 

French Window. weathering of the wood sill 0, 
having on its outer edge a plate D hinged to it. When 
the door is opened this plate falls down, and when the 

door or leaf is shn^ a pin E, ^ 

let into the underside of the 

bottom rail, forces up the 

hinged plate D, and presses bottom RAtK 

it against the first named g casement. 

plate A, making all tight. ri kbbsp 

Kg. 100 is a section of a ' i* 

medimvol moulded bottom 

rail found in France. When d 1 ^ B 

the window lights are carried 

up over the casements, as is 

very often the ease, the upper j — — 

lights are generally fixed j 

but it is better ttet one or 99._watcrBw. 

two of them should bo ren- . 


BOTTOM RAtK 

L «*■ 
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Fia 99.— Water Bar. 


dered availahle for ventilating flie apartment when^ it » 
not desirahle to have the door itself open. This will be 
effected by hinging 
the light on the bot- 
tom rail, with the 
necessary means ^ of 
opening and dosing 
it, or placing it on 
centre hinges at the 
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Bashes hung with 
lines require cased 
frames (Hate XXVI 
figs. 1, 4), to receive 
the pulleys and 
weights. The sill of 
the frame is made, 100. — AncieDt French Bottom Ball, 

as in the former cases, _ „ j ^ 

solid, is sunk and weathered, and is gen^Uy made rf a 
more dniahle material than the rest of the name ; the sidra 
in the direction of the thickness of the frame are of oneimd 
fi quarter or one and a half inch board, very ^y 
upT and grooved to receive a parting bead ; to it must be 
obvious that sashes hnng with lines to run yerfacally np and 
down within the hd^t of the frame must be themselves m 
two heights, and must pass each other in separate Md ^ 

tjnct^annda The ends of these boards are toed mtotto 

upper face of the solid sill bdow, and into a similar board 
paralld to the hH which forms a head aborc, and they are 
called pulley pieces, or styles, because th^ receive tne 
pulleys, which are let into them near their upper ends. 
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TAnings from. 4 to 6 inches in \ridiihj and from thyae* j 
fourths of an indi to an inch in thickness, are nailed 
on to the edges of the pulley pieces, and to the sill Md 
above and bdow, inside and outside, in the direction 
of the br^th of the sash fram^ and are returned along 
the in the direction of its length. The outside linings 

are to extend rnthin the puUey jdeces about half an 

f pnli, to form a stop for the upper and outer sash; and the 
itisMn linings are made examy flush vrith their inner 
faces. The casing is completed by fixing thin linings on the 
outer edges of the outside and inside linings, parallel to 
the pulley jneces, to prevent anything from impeding the 
\reights. Thin dips called parting-beads are fitted tightly 
into the grooves previously noticed in the pull^ pieces, 
but they are not fixed, as the upper sash can be put in or 
taken out only l^ the t^porary removal of the parting-bead. 
An inner or stop bead is mitred round on the inside to 
complete the groove or channel for the lower sash ; the 
stop bead covets the edge of the inside linings on the sides 
and head, and is fixed by means of screws, which may be 
removed without violence when it is required to put in or 
take out the sashes. A hole covered with a movable piece 
large enoo^ to allow the lead or iron weight to pnsa in 
and out, is made in each of the pulley pieces, so that the 
sashes may be hung after the frames are sei^ and to repair 
any acci dent that may occur to the hangings in after use 
(Plato XXYL fig. 4). It may be remarked that sash frames 
require greater truth and precision from the workman than 
anythmg else in the joiners’ work of a building; and unless 
the stuff employed be quite sound and perfectly seasoned 
all the workman’s care will be thrown away. 

Sashes, it may be remarked, are never fitted until these 
frames are immovably fixed, so thatif therebe any inaccuracy 
in the latter, the sashes are cut away or pieced out to Tnn Vf. 
them fit j but, as they are intended to traverse, the fitting 
in that case can only apply to one particular position, and 
in erory one but that there most be something wrong, 
^y incorrectness in the sash-frame, again, must throw the 
shuttera and their back flaps out; indeed, the sash-frame, 
though apparently a secondary part of the arrangement, is 
that which affei Is all the rest beyond anything else. 'When 
sashes have been fitted, a plough groove, wide and' deep 
enough to receive the sash-line, is made in the'outer edg^ 
of the /styles, for about two-thiids of their length, at tlwir 

riff « ^ primed and glased, and when 

&e putty IS anciently set the joiner hangs them. Hem 
fe^hed wrth s^-lin^ which is made of the best flax 
^11 plaited toge^r, tecks, and iron or lead weights, which 

with a ring at one end, to 
S be attached. A sash is weighed, and 

a together amountto within 

a few ounces rf a counterpoise. The line is then passed 
P^ey, which was previously fixed in the puUey 
Sijii 5 f ^ ^ '"liich is passed S 

wlS a P^.“® ’* » sufficientdiatance, 

“teUigence will readily deteri 

to th. •>“ 

¥ tokai rat, or «o 

a« "Pirato^LiclW 

practice, and without the usTIf ??« *1 t 
teu^ to iqure the inside pain^l 

casdyopcninganddoting8a£reTlt««t 

mentof cords and puUcts 
is patented ^ 

counterbalancing rack slina -“friier, having 


objection to this invention may be that both npper and 
lower sashes must be opened at the same time. Ihere are 
other useful arrangements for opening windows, such as 
those used in the wards of hospitals, where the opening is 
divided into about four horizontal lights working on 
pivots, all opening to any required e.vteut by a radr and 
pinion. A sash fastener vnth a second spring, which clips 
the projection on the lower sash when the fastening is 
closed, and another where the shape of the arm of the 
fastener is altered, both prevent the sash being opened 
from without by a knife, a common mode of forcing an 
entrance into buildings. Patent wroughtwindows, and patent 
wrought iron water-tight windows and frames suitahle for 
charges, parsonage houses, &c., are readily obtainable. 

Tlie fittings of a window which has boxed shutters consist VTindm 
of back linings, grounds, back elbows and soffit, together ^tUnet 
with shutters and back flaps, and architraves (or pilasters) 
round on the inside to form a moulded frame (figs. 1 and 
4, Plate XXVI.) Back linings arc generally framed with 
flush panels ; they fit in between the inside lining of the 
sush frame and the framed ground, to both of which they 
are attached, and form the back of the boxing into whid 
the shutters fall back. Thty ore tongued into the inside 
lining by their inner edge, and on the outer edge the 
ground is nailed, and thi^ are set at right angles to the 
sash-frame, or obtusely outwards, as the shutters may be 
splayed or not. The back is the continuation of the win^w 
fittings 'from the sash-sill to the floor on the inside; the 
elbows are its returns on both sides under the timtteis, 
and the soffit is tho piece of framing which extends from 
one tide of tho window to tho other across tbe head, or 
from back lining to back lining. These arc all framed to 
correspond with tho shutters on the face ; but, as they ate 
fixed, their backs are left unwrought. Window shutters Shnttea 
ate framed in corre^endence with the door and other 
framed work of tho room to which they belong, in fnmt, 
and geneinlly with a flosh^anel behind ; the hadc-flaps ate 
in one or two separate breadths to each shutter, according 
to the width of the window and the depth of the recess ; 
they ore made Bghter tlmn the sbutters themselves, aim 
ftey should, when shut to, present faces exartly correspond- 
ing with those of the shutter;^ both internally and 
externally. The shutters are hung to the sash-firame with 
butt hinges, and the back flaps are hung to thtir o^t 
styles wtth a hinge called a back-flap, from its use. The 
shutters and their back flaps are hung in one, two, or more 
heights, as may be found convenient. The moulded maig^ 
round the boxings of a window on the inner face are made 
to ^rmonize generally with the similar parts of the d(^, 
of tbe room or place to which it belongs. See o^f 
examples of shutters and their boxing in fig. 98. 
fixing and hanging of window fittings or dressings am 
hardly less important^ for the accuracy required, “® 
-making and fixing of the sash-frame itself; the sb^tes 
infinnily or inaccuracy in anypart will bo likdy toderang® 
some essential operation. ^ 

' To tills old maimer of fbrming shutters must be aoa 
tho rolling shutters of dark, Bunnett, Frauds, 
and others. - These con be fixed either at the top, bdto®i 
or side of the window as convenient, and are made _ 
wood, steel, iron, or of wood and iron, many of thm 
ing machinery to raise and to lower &em. The advanta^ 
consist in the sman space occupied, the great 
obtained, and the rapidity and ease in openit^ 
shutting them. ' They are, however, apt to stick, tou s® 
are noisy, but one is c^led the *‘nois'elres 8elf-c®“^ 
revolving steel diutter.” One variety consists m a . 
of well-tempered corrngated sted, which roils up ® ^ 

_Kke a roll of paper another is a self-acting wood rew 
ing Bbutter,.with hardened sted bauds. 
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Tho coQstmction of stairs is generallj considered the 
highest department of the art of joinery. The principal 
object to ho attended to is that tho stairs should afford a 
safe and easy communication between floors at different 
levels. The strength of a stair ought to be apparent as 
well as real, in oraer that those who ascend it may feel 
conscious of safety. To make tho communication safe, it 
should bo guarded by a railing of proper height and 
strength ; in order that it may be easy, the rise and width 
(or tread) of tho steps should be rcguhic and justly propor- 
tioned to each other, with convenient landings; there 
should be no winding steps, and tho top of tho rail should 
be of a convenient height for tho hani The flrst person 
that attempted to fix the relation between tho height and 
width of a step, upon correct principles, was, we believe, 
Blondel, in h^ Gours (PAnAiteeture. His formula is 
applicable to very large buildings, but not to ordinary 
dwellings. Mr Ashpitd, who investigated the subject at 
length, gives the foUowing rules for buildings of seven 
different dosses : — 


Acad bnadth 
inlnebta. 

12 

m 

11 

104 


Klwhclcht 
In Indies. 


54 

? 

Cl 


ITtad breadth 
In Inches. 

10 

04 

g 


BIse height 
In Indict. 



I 


These dimensions give angles of ascent varying from 24” 
to 37”. Of course the projection of the nosing is- not 
reckoned. 

Hawksley's patent treads for staircases topublic thorough- 
fares arc composed of iron frames, in which small blocks 
of wood, placed the end way of the grain, ore so secured 
as to present to the foot a rou^ened surface. They 
appear to be durable, and to admit of easy renewal of tho 
wood when worn or injured. 

ilie forms of staircases are various, commendng with a 
straight flight, which should only be used to a low story. 
In towns, where space cannot be allowed for convenient 
forms, th^are often made triangular, circular, or elliptiral, 
with winding steps, or are made of a mixed form, with 
straight sides and circular ends. In large mansions, and 
in other 'situations where convenience and beauty are the 
chief objects of attention, winding steps ore never intro- 
duced when it is possible to avoid them. Good stairs, 
therefore, require less geometrical skill than those of an 
inferior character. The best architectural effect is produced 
by rectaugular staircases, with ornamented railing and 
'newels. In Gothic structures scarcely any other kind 
can be adopted with propriety for a principal staircase. 
Modern anwtectnro admits of greater latitude in this 
respect, — ^the end of the staircase bring sometimes circular, 
and the hand-rail continued, beginning from either a scroll 


or a newd. 

'VVhen a rectangular staircase has a continued tail, it is 
necessary that it should be carved so as to change gradually 
from a level to aw inclined direetion. This curvature is 
«»nllpd the ramp of the rail. The plan of a staircase of 
this kind is represented by 
ABCD in fig. 101 ; and fig. 

103 shows a section of it, 
supposing it to be cut 
through at a 6 , on' the plan. 

The brad-rail is supposed 
to begin with a nev^ at , 
the bottom, and the form 
of the cap of the newel- 
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Fio. 101.- 


-Flan of Beetangnlnr 
Staircase. 


that it will mitre with the 
hand-raiL Let H in fig. 

102 be the section of the hand-rail, and a 6 the radius of 
the newel * then the form of the cap may be traced at 


C. The sections of hand-rails are of various shapes ; some 
of the most common ones are too small; a hand-rail should 
never be less than would 
require a square of which 
tho side is 2 ^- inches to 
circumscribe it. For the 
level landings of a stair- 
case the height of the 
top of tho hand-rail 
should never be more 
than about 40 inches, 
and in any part of the 
inclined rail the height 'Fralog^ectionofHand-Saanml 
of its upper side above KeweL 

the middle of tho width of the step should be 40 inches 
less tho rise of one step when measured in a vertical 
direction. To describe the 






of Goldmann; the best is that derived from the Ionic 
volute (fig. 104), 

The height, ojo, and number of revolutions of the 

IV — 63 
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Hg. 107. 


5 ]>inil bv'ius given to describe tbe cnrvei let A£ be the 
height, and AC the intended height of the eye, 
and let the spiral be required to make two levolntions. 
Divide BC into fonr times as many parts as there are 
revolutions required (4x2*8), because there are fonr 
quadrants in every revolution. Draw any Ime DE equal 
to the height of the spiral. Set down from D half the 
number of the parts and one more (4->- 1 *5); this is the 
top of the eye. Set down half AC at 0, and describe the 
eye j then at 0 set up half a part to F, and make FG, 
FH * OF ; then, as in fig 105, draw OG, OH, Gl, and 
from 0 draw a line parallel to GH, and divide the same 
into as many parts as there are to be revolntions. Fig^ 
105 is for one, and fig. 106 for two revolutions. Bisect 
01 at X ; make 21 * 2X, and join XI ; and through 1 draw 
MX parallel to OF to meet OG uud XT. Draw the quarter 
circle, as in the diagram, — HD being the first opening of 
the compasses, GP the next, and H, G, I, K, L, Ikl, and H 
l>eing the centres. To 
flesaribs the scroll let 
AB, as in fig. 107, be 
the width across, 
usually about 10 or 12 
inches ; let £B be the 
intend^ diameter of 
the eye; and let the 
scroll be required to 
make one revolution 
and a half, or six 
quadrants (these are 
shown at greater size 
by the side of fig. 108), 
then proceed as last 
directed, and complete 
the scroll, also dot in 
the lines of the nosings 
and risers. For the 
curtail step transfer 
the lines of nosings a, 
and the lines of the 
risers 6, to another 
place, as in fig. 108, 
and set out the thick- 303. 

ncsS of the veneer lOT, lOS iUosttate Ibe fonaaBon of 
within the line of nos- CnitaQ Step. 

in^ the within this represents the solid block of fhn 
curtaU Tla places of the l&usto «e si™ 

It IS olmooa that in eceiy geometrical slairo^ X ^ 

in all parts, auotber 
a little less would 
touch .oil parts of the 
lianil-rail. Let us 
™ppo.*e ACB, as in 
% 109, to be the 
plan of half a 
cylinder so set up. 
right ill the ivell- 
hole, and let u? sup- 
A'E to ha the 
ticight of the same 
Divide the curved 
«r« ACB into .any 
convenient numbw 
I'f j-irt 




Fm. IC?.. 


. - ^"trertionofHand-Ran. 

Ka- C K'.v' “ «■« »hmgl.t 

'.as. f i; 

^ 


division, as shown in the diagram. Then A'B' is the stretdi 
out or length of the dicnmfetence ACB unr olled. But 
A'E is said to be the whole hmght. From E set down the 
re^ective heights of the uindeis, step by step, as shown. 
}?ow let G be the representation of the i^linder, with the 
different lines squared up and across, these uill gjve a 
representation of tihe curve 'at which the winders nmst 
ascend, and which, of course, must regulate the band-mp 
The other faint lines show the edge of the covering. 

Fig. 112 represents the plan of a staircase, beginning witl 
a scroll, and having steps 
winding round the citculdr 
part of the wdl-hole. - In 
the first ^ce, let the end 
of the steps be developed 
according to the method we 
have just given (fig. 110 
shows this devdopment). 

Xow the hand-rail ought to 
follow the indination of a 
line drawn to touch the 
nosings of the steps, except «'v 
where there is an abrupt/'./ 



*< 




Fig-lioi 




V“ » 

r 




Kg. 111. Fig. 112. 

Fros. 110-112.— Development of Circnlar Band-BaiL 

transition from the rake of the winding to that of the other 
steps ; at such places it must he curved, — ^the curve may 
be drawn by the help of intersecting lines, as in fi^ 111. 
The part which is diaded in fig. 109 represents the haud- 
xaB and ends of the steps when ^read ont, and the hand- 
rail is only drawn dose to the steps for convenience, as it 
would require too, much space to raise it to its pnper 
position. This devdopment of the rail is called the falling- 
moidd. We will now refer to fig. 113, and will suppose 
the inner semidrde of ACB 
to he the plan of the weH- 
hole, and e&y oB, the width 
of the raili then the outer 
shaded part ACB will be 
the plan of the rail on the 
level; ADEB is the <sy- 
linder referred to before — 

ADE being the angle at 
T^ch the steirs ascend. 

Xow since by theprindples 
of Conic Sections the ob- 
lique section of a circnlar 
cylinder is an ellipse, if the 
qrlinder be dicnlar the ^ 

lines may then be found Fro. 113.— Tracing the Face-Mould 

by a tra^eL Be it of ofBofl. 

what section it may, the delineation of a cylinder cut at 
any angle ADE may be found by dividing it into equal 
pa^, and setting up tbe o " ' - - -i.-*™ 

This delineation is a plan “on 



any angle may be found by dividing n mw cyuo. 
pa^, and setting up the ordinates al, 62, Ac., as shown. 
This delineation is a plan “ on the oblique,” or the face- 
mould of the nul, to be cut “ on the plumb.” 

The wood us^ for hand-rails bmug of an expensive 
kind, it becomes of some importance to consider how the 
plank may be ent so os to require the least quantity of 
material for the curved part of the raiL Now, u we were 
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to suppose tlic rail executed, and u plain board laid upon 
the upper side of it, the board vrould touch the rail at 
three points ; and a plank laid in the same position as the 
board trould be that out of vrhicb the rail could be cut 
with the least vraste of matciial. Let it be required to 
Slid the moulds for the port a & of the rail in fig. 112, and 
to avoid confusing the lines in the small figure, the part a b 
has been draxni to a larger scale in fig. 114. The plain 
board mentioned above 
would touch the rail at 
the points marked C and 
B in the plan; draw 
the line CB, and draw a 
line parallel to CB, so as 
to touch the curve at the 
point E. Then E is the 
other point on the plan ; 
and a', e', and b', are the 
heights of these points 
ill the development in fig. 

110. Erectpetpcndiculars 
to CB, from the points 
c; E, and B (fig. 114), Fw. lW.-raast«tiBg the Tracing of 

and set off Ca' in fig. 114 

equal to a'cinfig. 110, Ec' equal to de‘, and BV equal to 
/ Through the points C and E, draw the dottra line 
CX ; through a', e\ draw a line to meet CE in A ; and 
through the points a', b", draw a line to meet CB in jr; 
tlien join Itp, and make Ci perpendicular to Jiff. Now, if 
Cd be equal to Ca, and perpendicular to Ct, and d i he 
joined, it will be the angle which the plank makes with 
the horizontal plane^ or pbn. Therefore, draw FD parallel 
to Ci, and thence find the section, which is the same thing 
ns would bo obtained by projecting vertical lines from 
each point in the hand-rail against the surface of a board 
laid to touch it in three pointe. The inexperienced work- 
man will be much assisted in appljing the moulds if he 
acquires a clear notion of the position when exerated. 

To find the thickness of the plank, take the height to the 
under side of the rail cr in the devdopment (fig. 110), 
and set it off from s, in the line Ct, to r, in fig. 114 ; from 
the point r draw a line parallel to d i, and the distance 
between those paralld lines will be the thickness of the 
plank, ^e mould (fig. 114), which is traced from the 
jilan, is called the face mould. It is applied to the upper 
surface of the plank; which being mark^ a bevel should 
be set to the angle t d C, and tlm bevel bmng appBed to 
the edge will give the points to which the mould must be 
placed to mark out the under side. It is then to be sawn 
out, and wrought true to the mould. In applying the 
bevel, care should be taken to let its stock be parwel to the 
line d i, if the plank should not be sufficiently wide for d i 
to be its arris. In the method fig. 113, ADE, on the rise 
of the stair, is the bevd After the rail is tridy wrought 
to the face-mould, the falling-mould (fig. 110), being 
applied to its convex side, will give the edge of the upper 
surface, and the surface itsdf be formed by squaring 
from the convex side, holding the stock of the square 
always so that it would be vertical if the rail were in its 
proper situation, ^e lower surface is to be parallel to 
the upper one. The sudden diauga of the width of the 
ends of the steps causes the soffit line to have a broken or 
irregular appearance ; to avoid this, the steps are made to 
begin to wind before the curved part begins. Different 
' methods of proportioning the ends of the steps are given 
by Nicholson, Boubo, Bondelet, and Erafft. We cannot 
in this place enter into a detail of these methods, nor can 
we ^ve the varied systems of cutting the rril in the 
spring and in the plumb, about which so much has been 
nritten. but for the reader’s information a list of the 
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principal writers on Staircases and Band -Bailing is 
subjoined. 

XothineappeaistoliaTe been written onjcmeiyuntaJosepliMaxon, KUIo- 
a fellow ot the Royal Society, published a worn entitied Mtehaaiek graphy 
^cereUes, ortheJheMneqf^Jfandyuwbs, 4to, 1677. Theint^nc- 
tion of the geometrical staircase, or stair support^ on one side by 
the wall, invented, says Palladio, by the famons Luigi Cornaro (the 
first English example of which is said to be that erected in stone 
by Sir (mristopher Wren in St Paul’s Cathedral), led to the greatest 
changes in the art of joinery, inasmudi os the Imes for setting them 
out necessitated a very considerable knowledge of geometry. The 
liand-rails of these stairs offered most difiicnlnes, and an iinperfect 
attempt to remove them was first made Iw HalQienny, in ms Art 
of Sound Jluilding, pnbliriied in 1725. mice, the author of the 
Brltidi Carpenter, pnbliriied in 1733-85, was more successful, and 
his remarks show a considerable degree of knowledge of the true 
nature and object of his researches. The publication of this book 
must have prMueed a considerable sensation in ffie trade, for it was 
soon foUowed by many other works of different degrees of merit. 

Of these the publications of LanglOT and of Pain were tiie most 
popular, and were followed by Rohoo, L’Art de Sknvdsier, folio, 

1771 ; Skaife, Keg to OitU Arehitedure, 8vo, 1774 ; Transadiont 
of the Soeidg ^ Arte, &c., for 1814 ; Treatise on the Construdim 
of Staircases and Band-Bails, 4tp, 1820 ; Ronddet, Traile de 
FArt de bdlir, tom. iv. 4to, 1814 ; Erafit, Traiti star FArl de la 
Charpentier, part 3., folio, 1820 ; Jeakes, Orthogonal System if 
ffand-Rtttling, 1849 ; Ash^tel, On Hand-Bails and Stairmses, 4t^ 

1851; (lalpin. Joiners Instrudor, Staircasing and Hand-Sailing, 

4to, 1853; and RiddeR, Hand-Bailing Simplified, fidio, PbRa- 
ddpbia, 1856 and 1860. 

The establishment of the principles of jimery on the sonrid basis 
of geometrical science was leserred for Eidiolson. In bis Oar- 
penteds Seta O-uidt and Carpenter and Joineds Assidant, pnblidi^ 
in 1792, 4to, he has made some most valuable coiieetions and addi- 
tions to the lahonrs of his predecessors. This writer has been tiie 
founder of all the subsequent works on the sulgect ; his hooks ^va 
been published egain and again, in variona forms, with additions 
from time to time, by different handa^ as Galpin's Jotneds Own 
Book, showing Improvements sineeCie Says tf the late Hr Hieholson, 

4to, 1856. Corresponding improvements were also made in the 
nmetice ofjdneiy, forwhuh we are mui^ indebted to an architect 
Mr James Wyatt. 

For revived medheval and Eluabethsn joinery, paitienlsrly as 
adimtedto windows and staircases, see Weale’s Oar^try, 4to, 1849, 
and Shaw, Hdails of Elisdbdhan Arehitedure, 4ti^ 1839. Many 
modern improvements are given in Lazton’s Beamples gf Building 
Condrudion, fol., 1855-58, and in SenhaA’sCarpenterandJoinsds 
Assistant, foL, Liverpool, 1860. 

The ptindples of joineiywere cultivated in France by^a very 
different of writers. The edebnted Bloudd, an an^tect of 
great eminence, had given details for the construction of riinttms; 
wainscoting, doors, l&ges, fastenings, &c., in his trork Sidribulibn 
des Hairons de Plaisanee, 4to, 1787-38. In the extensive work 
of Frezier, entitled Coupf des Pierres d des Bois,^ 3 vols._ 4to, 1739, 
oU the leading principles ore given and explained^ with tedious 
minuteness, o&nng a striking contrast to the brevi^ of English 
writers. The first elementary work on ^t part of grametrical 
i science which contains the prmcMes of joinery appeared in France 
I in 1705, from the pen of the edebrated Gospud monge, wto gara 
it the wnmH of GtomUrie Descriptive. The most edebmted rtrau - 
work whidi treats of jdneiy is Bonddetis HArt de bdlir, wmim 
occupied fourteen years (from 1802 to 1816) in wWiration. It is 
also the best foreign work on the subject ; hut it is httle awpted 
to tire state of joinery in England. In practice tire ]^ch jomen 
are very much inferior to tte EngKsh workmen. Iheir ^k is 
rough, dovenly, and often dunuy, and at the best is conmed to 
external effect. The neatness, soimdness, and acennuy, which is 
common to every part of tire works of an English j«*ier,mcarcew 
to he found in any part of the works of a French one. The httte 
correspondence, in print of excdlence, between their tiieaiy and 
pTYi frtif leads ns to think that fhdr theoretical knowledge is can- 
ned to architects, engineers, &c., instead of being difiiised among 
worki^ as it is in Bmland. See dso ThioRet et Roux, Kouveau 
Beeueil de Henuiserie, 1887 ; Vidlet-le-Duc, Did. Baisonni du 
HoUlier Eran^is, 8vo, 1858, Sc. ; and Ifoshan, Hanuel dC 
Henuiserie, 4to, 1849. Much also may he learned from 
Traite de la Charpenie, foL, 1847— p^cnlarly with regard to 
framing. The pnoUcatians of other nations do not caU for parb- 
enlar notice. 


CABlSBIvaUSlItG. 

CJalnuetrinaking, or that part of the art of woitog in 
wood which is applied to-funiitnie, has some affinity wira 
jisueiy; the saine raaterials and tools being emplc^ed in 
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xrliich is employed in phin tiling. To n toof vrith pro- 
jecting eares a wide board is placed over tbe ends of the 
rafters; but when (be eaves tail into gntteis, the gutter-board 
is made wide enough to receive the eavcs-course For 
light slating it is necessary to board n roof all over with 
three-quarter inch rongh boarding. This is done by the 
carpenter; but for strong heavy slates, fillets or laths or 
battens arc considered snificient ; and these are laid by the 
slater himself, to suit the length of his slates, ^ree 
inches uide and one inch thick is a sufficient size for 
them, if the rafters be not more than 12 inches apart. 
A.gainst gable or party-walls, a feathernidged board c^ed 
a tilting fillet is laid to turn the water from the wa^ A 
preferable plan, however, is to board all roofs; it gives a 
better bed for the slates, and fewer are broken if there 
be occasion for workmen to walk over them in repairing 
or in cleaning out the gutters. The espense, too, is but 
trifling beyond that of the laths. A still farther benefit is 
obtained 1^ bedding the slates in mortar or in hay, which 
fills up the spaces left by the thickness of the fi^ slat^ 
and with the boarding tends to keep the roof cooler in 
summer and warmer in winter, a very desirable result for 
the habitable rooms dose under them. Where the^ roofs 
are finished with diagonal boarding on purlins without 
rafter^ it makes a very sonnd bedding for slates. All the 
slates being ganged to a width, and dressed as above 
described, and sorted in lengths, th^ are then taken up to 
the roof in rotation, beginning with the longest and largest 
for the lowest courses. The first course the slater lays is 
little more than half the length of that whidi is intended 
to cover it, and is necessary to break the joints at the 
eaves. This is called the doublitrg eavcs-course ; and the 
covering eaves-couise is brought to the same foot ' lin% 
completely to cover it. Then to ascertain the gauge: — 
from the length of the date deduct the bond, which should 
never be less than 2 inches, and need not be more 
than Si inches; and the half of what remains will be 
the gauge. Thus, if the bond be fixed at 3 inches, 
and the slate is 2 feet 3 inches in length, the gauge 
will be 1 foot This gange or margin is set up from the 
foot of the caves-course at each end, and a line stramed to 
mark it along the whole length, and so on, to the ridge or 
top, where another half-course is required to complete tbe 
work, and that is in its turn secured by a coveTOg of sheet 
lead with a tolL To a hipped roof care is token to 
complete every coarse up to the angle, by catting slates to 
fit its slope ; and these are also covered by an overlap of 
sheet lead with a roU, it being nailed or screwed to the 
hip rafter, and the 
head bossed over. 

Slate ridging with 
a roll, as fig. 115, 
or with a groove for 
receiving an orna- 
mented cresting, is 
now very usual, and 
even a common 
ridge tiling is neces- 
sary to prevent 
tbaft of tlm lead in 
some localities. Fig. 116 shows specimens of the orna- 
mental red rid^g tiles occasionaUy used, continnonsly 
or some lengths of a plain 
tile apart. In fig. 115, A, A 
ace the two portions of the 
slate roll ridding, B being 
tbe roll with a hole drilled 
at each end for the insertion 



Fig. 115.— BidgeofUoof. 



Fig. 116.— Kidgiiig TUes. 


of a pin to fix the lengths ; 0 the ridge piece fixed in the 
head of the king-post D ; E the rafter ; F the lath on 


which G, the slating, is nailed. In nailing a slate, it must 
not be strained or bent in the riigbtest degree, or it will 
cei^inly fly in some sndden atmo^beric change; to which 
it is of rourse constantly liable even if it escape fracture 
from being trodden on ly the workmen themselves or by 
other& Copper, being less liable to oxidize from exposure 
to common causes than any other metal that will answer 
the purpose, should always be used for slate nails. Zinc 
is also occasionally nsed; and iron tinned and painted 
naOs are sometimes snbstitated by dishonesty on the part 
I of tbe workman or bnilder, or bad economy on that of the 
l)roprietor. The French method of fixing slates by means 
of wire clips which hold the bottom of the slates is nnnsnal 
in England. A method has lately been introduced of 
effecting it with lead dips, which is said to dispense with a 
certain proportion of slates. Each slate is bdd in some- 
thing of the same manner which the slater now adopts when 
a broken date has to be replaced, and the main adrentage 
is supposed to be that tbe slates are firmer. 

The mode above described of ascertaining the gauge or 
margin by tbe bond, is equally applicable to eveiy sort of 
roof-covering that is made up of small inflexible paiallclo- 
gramic slabs or tablets ; and it sbonld be borne in mind 
that the greater the angle is at which the rafters rise, or, in 
technical language the higher the pitch of the roof, tho 
less the bond may be, and vice vena. TVitb slabs or tablets 
that vary in length, too, as slates generally do as they are 
brought to market; it is the bond which it is of importance 
to observe ; but if they are of an invariable length, as tiles 
are, it is student that the gange or margin be attended ta 

A veiy light and neat covering is prodneed 1^ laying p„ 
wide slates side by sid^ and- covering tbdr joints with mMh 
narrow slips bedded in putty, the overlap at the ends being 
no more than tbe bond is with the usual mode. It as 
known as patent dating; and was introdneed by Mr 
'Wyatt, who never, however obtained a patent for it. In- 
deed it is in principle the mode which was adojited iu 
ancient Greece in covering tiie roofs of temples. Neither 
boards nor fillets are used, tbe slates bearing from rafter 
to nfter, wbicli may be 2 feet or more apart, and_ to the 
rafters the slates are screwed. The covering slips are 
also screwed, os well as bedded in pnty. Slating of this 
kind may be laid at no greater elevation than 10^, 
whereas for dating in the ordinary way the angle 
should never be much less than 25”, though large slates 
with a 3^ inch bond, cniefnlly laid and pointed, may 
perhaps be trusted at a rise of 20“. ^Ilus mode of 
applying date is not without the disadvantage attend- 
ing the fixing of any substanew that freely takes up 
and readily parts with heat. In eiqianding and contract- 
ing, the joints are too often destroyed, and leaks are the 
common consequence. 

TTiaffflimg xs an admirable coveting for seeing warmth TSat 
in winter and coolness in summer; but it is subject to 
injury 1^ birds, and to risk from fire. It is still occasion^y 
used in picturesque cottages, arbours, and sindlar build- 
ings, and was much nsed for chniches in Norfolk and 
Sirifolk. The tbateber requires a common stable fork, to 
toss up the straw leather before being made into bundles; 
a tbatcbei's for!^ to carry tbe straw from the heap up to 
tbe roof; a thatdiei's rake, to comb down the straw staight 
and smootii; a knife, or eaves'knife, to cut audtrmthe 
straw to a stiai^t line ; a knife, to point the tw^ ;_a 
half g^ove of leather, to protect the hand when diivi^ m 
the smaller twigs or spars; a long fiat needle; a pair of 
leather gaiters to come up above the knees, used whm 
kneriing on the rafters; -and a gritstone to sharpen the 
knives. "V^eat straw lasts from 15 to 20 yem, md oat 
straw about 8 years. Beed thatching, as done m the West 
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of England, is the trass after the ears have been cut off, 
leaving the clean, sound pipe stravr, of which a tWckness 
of 3 inches is laid on the common thatching with sp^ 
only. The reqmred are straw or reeds, laths, 

withes, and rods. A load of straw, laid on about 12 
to 16 inches in thickness, will do a square and a half; a 
bundle of oak laths, inches wide, and from ^ to fths 
tliick, nailed about 8 inches apart, 1 square ; a hundr^ of 
withes, 3 squares; a pound of rope yam, 1 square; a 
hundred of rods, 3 squares; and hundred of nails, 

1 square. Probably thatched roofs were formerly orna- 
mented by a species of cresting, for in some parts of the 
country the withes or willow twigs that bind the that<h are 
sometimes arranged on the tops of ricks and cottages in an 
interlacing manner, terminating at the apex or at each 
end with a spike with a rudely formed cock. Viollet-Ie- 
Duc, in his Dktionmire, alludes to the custom of forming 
the ridge in mud, in which plants and grasses were inserted 
to prevent the earth being dissolved and washed away by 
the rain. 

PLTTMBEK-UrOBK. 

Lead, as the name imports, is the material in and with 
which the plumber works. The ptincipol operations of this 
trade are directed to the coveting of roofs and fiats, laying 
gutters, covering hips, ridges, and valleys, fixing watertnmks, 
makin g cistems and reservoirs, and laying on the requi- 
site pipes and cocks to them, fixing water-doset apparatus 
setting up pumps, and applying indeed all the hydtanlic 
machinery required in economic building. The plomhet's 
tools are knives, chisels, and gouges for catting and trim- 
ming, rasps or files and planes for fitting and jointing a 
dressing and flatting tool for the patp{se3itename expresses, 
iron hammers and wooden mallets for driving and fixing, 
ladles in which to melt solder, groring irons to assist in 
soldering, a hand-grate or stove which may be conveniently 
moved from place to place for melting solder and heating 
the grozing irons, a stock and hits for boring holes, and a 
role of two feet in length divided into three parts, two of 
boxwood, tbe third of steel, for passing into places he may 
have to examine ; also compasses, lines, and emilk for setting 
out and marking, and centre-bits of all sizes for making 
perforations, together with weighing apparatus, as the qnan- 
titic!> of must of the materials used by the plumber must 
be cither proved or determined by wei^t. The waste of 
lead in working is very trifling, as cuttings all go to the 
melting pot again with little or no loss hut that of refonnd- 
ing or cac^tiiig; and even old lead is taken by the lead 
merchant in exchange for new at a very trifling allow- 
ance for tare and the cost of reworking. A plumber is 
always attended by a labourer, who does the more labori- 
ous work of carrying the materials from place to place, 
hcliw to move them when necessary, melts the solder 
and heats the groriiig irons, attends to hold the one or the 
other, as iiLithcr may bo set down or pnt out of hand when 
in n? 2 , and assists in some of the minor and coarser 


in the tempeiatare of the atmosphere. It may be taken, 
ind eed, as a general rule, that solder should be dispensed 
with as much as posriide. Like glue to the joiner, it is 
indispensable m many cases ; but like glue also, it is in 
common practice made to cover many defects, and mucli 
bad worl^ that ought not to exist, ^e soft solder used 
by plumbers on account of its mdting easily is a compom- 
tion of tin and lead in equal parts, fused together, and run 
ipfft rponlds in shape not unlike the bars of a gridiron. In 
the operation of soldering, the snifocesof the metal Intended 
to he joined are scraped and rendered very dean ; they are 
fTiftn brought dose together, and sprinkled with resin or 
borax at ^ joints to prevent oxi^tion while soldering. 

The heated solder is .then brought in a ladle and poured on 
the joint, and smoothed and fished by a hot grozing iron 
and rubbed down with a doth. 

Sheet lead, whether cast or nulled, is supplied of various Sheet 
weight or tldckness, and is always described as of sudi 
weight (4 to 12 pounds) to tlie superfidal foot. There 
are very few purposes, indeed, in boirlduig, in which lead 
of less than 6 & to the foot should be used, and very few 
in which the wei^t needs to exceed 10. For roofs, fiats, 
and gutters, under ordinary drenmsisnees, 7 or 8 & lead 
is a veiy fair and suSdent average; for hips and ridges, 
lead of 6 & to the foot is thick enon^ ; and for fiadiings 
5 fi> lead neednot be objected to. C^t lead has been pre- c&st i 
ferred for the former purposes, because its sniface ismillec 
harder, but milled lead is of more even thickness throngh- 
ont^ bends withont craddng, which is not always the 
case with cast lead, and makes neater work. Sheets of 
cast lead run from 16 to 18 feet long and 6 feet wide; 
milled sheets are made of about tbe same width, and 6 or 
8 feet longer than cast sheets. Heither the one nor the 
other may be safdy n^d on flats, or in gutters exposed to 
the wide range of temperatnre of onr donate, in pieces of 
more than beJf tbe length and half tbe breadth of a sheet; 
that is to say, from 8 to 12 feet long, and 3 feet wide, are 
riie limits wi&in which sheet lead will expand and contract 
without puckering and cracking ; and to allow it to move 
freely it is laid with rolls and drips in sudi a manner that 
any extent of surface may be covered with the ^ect of 
continuity, though the pieces of lead forming tbe covering 
‘ he of sn(^ small sizes as above stated. But all fixing-^ 
whether by soldering or otherwise, is to be carefnlly 
avoided. A roll is a piece of wood made about 2 indies Bolls, 
thid: and 24 inches wide, rounded on one edg^ and flxed 
with that edge uppermost, so as to come 4 inches within 
half the widto of a sheet, that the edges may be turned up 
and folded round and over it, being lapped by, or lapping 
tbe edge of the adjoining sheet (Hate fig. 7). I«ad 

eofiSdently stout, dressed neatly and closdy down to the 
hoards under it, and over the rolls at its edges, vrill require 
no fastening of any land, unless it be so light as to be 
movable by tbe wind. Bolls are used mostly in roofs and 
fiats ; drips principally in gntters, tiiou^ they may bo 
required in long flats. The drip is formed in the first 
instance by the carpenter in laying the .gutter boards, 
a^rding to an arrangement with the plumber. It is a 
difference made in the height of the gutter of from 1 h 
inches to 3 inches, where one sheet terminates in length, 
and meets another in continuation. Tbe end of the lower 
is turned up against the drip, and that of the upper is 
dressed down over it, so as cfiectnally to prevent the water 
from driving up under it. Where the faU is not great, a 
piece should be cut out across the higher gutter board, so 
that the top of the under-lead may lie level trith the board. 
Gutters should have a fall of at least an eighth, of an inch to Catta 
the foot, and in flats it should be ratber more, for such a 
covering is only so called in contradistinction to the i«tcb 
of a roof ; ends and sides which are against a wall should ' 
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tnm np against it from 5 to T inches, according to circum* 
stances ; and the turning up under the slates, tiles, or other 
roof covering, to a gutter, should be to the level of that 
against the vrall at the least. The turning up against the 
\nill should bo covered by a flashing. This is a piece of 
lead let into one of the joints of the vrall above the edge 
of the gutter lead, and dressed neatly down over it, to pre- 
vent water from getting in behind it (Eate XXVI. fig. 6). 
Parallel or box-gutters are necessary next parapets where 
a curb roof is formed, and arc useful in valleys of small 
roofs where the depth for it can be obtained. Fig. 117 
is a section of such a 
gutter next to a parapet 
wall, in which A is the 
wall plate; B the tie- 
beam of the roof; C 
a bearer for carrying one 
end of the gutter bearer 
D, the other end being 
tenoned into the pole 
plate H ; £ the gntter 
boards carried by its 
bearers ; G the lead 
gutter, laid in somewhat 
of an oral shape by 
the small angle fillets, 
which are useful in preventing the lead being returned 
at a tight angle, where it is sometimes cracked in lay- 
ing; H the fiashingj I the caves* board for raising the 
last row of slates, over which the lead is fixed; L the 
commoii rafter; hi the slating; If the principid rafter 
forming part of the truss of the roof ; O the saddle- 
back coping of the wall, throated on both sides. Tniere 
thick walls conld be obtained, it was usual to form this 
sort of gutter below the timbers of the roof, whereby they 
were kept dry, and damage from the overflowing of the 
gntter prevented. The same result is occasionally achieved 
\jj a cornice prcgecting more than usual, the gutter being 
formed on it in place of a real bloching course. If the 
gutters and flats are to be often walked upon, they, should 
be protected by deal lattice work raised on fflets but not 
fixeiL Snow falling down the slopes is prevented ly this 
from stopping the gutters, and it also lessens the action of 
the sun upon the lead-work. Lead on ridges and hips and 
the top and sides of dormers, not being in sufficient masses 
to be secured by its own weight, must be fastened by nails 
bossed over. 

„ In making enstemsand reservoir^ unless they be cast (and 

aea. these are now disused), the sheets of lead must of necessity 
be joined by soldering; but the water they are intended to 
contain protects the lead from the frequent and sudden 
changes to which in other and more exposed situatiems it 
is exposed. The lead-work forms a lining to a wood case, 
which has grooved and tongned sides and a bottorru But 
easterns are now conunonly made of zinc; or of galvanized 
iron, or of date; the last two do not require a casing, 
but may perhaps be enclosed in a cdoset. Service or watCT 
pipes to and ilcom. the cisterns, as also waste or overflow 
pipes, are ako made of lead, and described by their bote, os 
4 in., f in., inch, and so on. They are generally supported 
and attached to the wall by means of iron holdfasts. Iron 
water pipes ate fixed where lead will probably be stolen. 
Tlift opinion that some waters* are injured by coming in con- 
tact with the lead of cisterns and pipes, has led to the for- 
mation of pipes of tin encased in lead. ^e water companies 
are now requiring a water regulator to be put to each 
closet, or a water waste preventer where the constant supply 
is obtained, but these are a very troublesome addition to 
the plumber's work, on account c^ the difficmlly of keeping 
-them in workir^ order. The constant supply system re- 



quires taps of a different construction from those used in 
other cases ; these are called “ screw down valves,” from 
their action, and resist the pressure of the water. As re- 
pairs must occasionally be needed to the main pipes, it is 
recommended that, to prevent inconvenience, one or more 
dsterns be always provided in the house for containing two 
days' supply of water. 

Rain-water trunks and pipes are made of a certain nnrohpi- 
of pounds weight to the ya^ in length, according to the 
bore or calibre that is required. The pipes are fitted with 
huge case heads above, to receive the water from the gutter 
spouts, and with shoes to deliver the water below; they are 
fbred or attached to the walls of buildings of stone usually 
with flanges of lead, which are secured by means of spike 
nails,-^iron and other metals having superseded lead where 
brick is used or economy requires the substitution. 

The varieties of water-doset apparatus, of which Under- 
hay’s patent is one of the best, are too numerous to be here 
described. Pumps of aU kinds and powers are amongst the 
other matters coming within the ^umber's province, together 
with cocks, bosses, ferules, washers, valves, balls, grates, 
traps, funnels, service boxes, and a numerous collection of 
other articles. 

A metal occasionally used for roofs in lieu of lead is known Patent 
by the name of Wetterstedt^s patent marine metaL It is marine 
composed of lead and antimony. Its advantages are its 
malleability, great tenaci^, elasticify, and durability, audits 
resistance to acids, oxidation, and the action of the sun 
and atmosphere. It is manufactured in sheets of certain 
sizes, from 3 lb to 8 ounces per foot, according to the pur- 
poses for which it is required, the latter weight being useful 
for lining damp walls. It should be secured with wrought 
copper nails. A patent metallic canvas is also manu- 
factured of various substances and strength, serving for 
wateiprcof and secure covering. 

Sheet copper was formerly used on account of its lightness Copper 
to cover roofs and flats, ^e thickness generally varied nofiog. 
from 12 to 18 ounces per square foot. It was laid like 
lead, but the plates being of small size were soldered 
together. It be wdl to notice that water collected 
from copper channek must not be used for culinary pur- 
poses, as a film of verdigris is formed, which is poisonons. 

Copper is much used for roofing in foreign countries. 

Lead and copper, where economy is required, are super- Zne raafs 
seded by zinc, whidi is not only mndi cheaper, but when 
good is nearly as durable, and is not so liable to be corru- 
gated by the action of the sun. Zinc is snlgect to oxida 
tion ; but the oxid^ instead of scaling off as that of iron 
does; forms a permanent coating on the metal Its expan- 
sion and contraction are greater than those of any other 
metaL Zinc sheets as manufactured vary in quality, some 
being very brittle. That supplied by the VieUe Montague 
Zinc Mining Company possesses a high reputation for purity 
and excellence. Zinc must be laid like lead, without fixing 
either by nails or solder. No. 13 gauge, weighing 19 oz. 

10 drs., is the least for roofs, fiats, and gutters on board- 
ing No. 14, a medium thi^ess, weighing 21 oz. 13 
drs., is usedfor roofs and flats ; and No. 15 or 16, weighing 
24 oz. and 26 oz. 3 drs. per foot superficial, for best work 
and roofs without boards. Zinc pipes are ertensively used 
as chimney pots ; stamped and moulded ornamental zinc for 
dormers, hknsard roots, vanes, guttering, and rain-water 
pipes, cisterns, Ac. ; and perforate zinc for blinds and for 
ventilation. 

' Tin cannot dass with the building materials in England, nn nofing. 
although it is extensivdy used for covering roofs in America 
and in Russia. 


The best publications on this trade an the makers price books 
and lists of articles made and soU ty them. See also the artide 
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Kb art in the economy of building contributes mote 
to produce internal neatness and elegance, and no one is 
less absolutely important, so far as tbe use and stability 
of a stnicture ate concerned, than tlmt of the plasterer. 
The very general application of plaster is of compaia- 
tirdy late date ; for nrainscoted iraUs, and boarded or 
boarded and canvased cdlings, or naked joisis alon^ 
are frequently found in houses of rather over a century 
old, both in England and on the Continent; and a 
return to this state of completion in the pr^ent day is 
the result of the attempts of the mediseral school of archi- 
tects, and their cry of ^‘no drams," nrhich 1ms not been 
quite successful among themsdves, for plaster and cement 
ate used by many. The vralls of houses rrere formerly 
plastered above the wninscoting and coloured, vrhile the 
ornamented plaster ceilings of the time of Henry V lti., 
Elizabeth, and James L, are still the admiration of lovers 
of the art. Still earlmr specimens of the plasterer’s drill 
are extant in the pargetted and ornamented fronts of half- 
timber houses. . I 


For the more common (Relations of plastering compara- 
tively fear tools and ferr materials ate required. The 
pl^terer is attended by a labourer, 'who supplies his boards 
with mortar, and by a hoy on Ae scaffold with biwi to 
feed hie hawk, which is a piece of trood about 10 inches 
square with a handle under it, for carrying up small por- 
tions of plastering mortar to the wall or ceding, to he there 
^vered and spread by the trowel, a thin plate of hardened 
iron or steel with a wooden handle, similar to that used 
by the bricklayer. The plasterer is obliged to keep this 
implement particularly clean and dry when he is not actu- 
ally using it, lest it rust in the slightest degree, as it is dear 
that the brown oxide of iron would sadly discoloor his finer 
work on touching it againiwith the trowel He is neeessaiily 
funushed with a lathing hammer, a hand float, a quirk 
float, and a derly or darby, which is a long two-handled 
float for forming the floated coat of lime and hair j brushes 
for fine or rough work ; three or four jointing trowels for 
nnttea, &C. ; jointing rales ; moulds for cornices, which are 
of woo^ but for work of any importance the frame is made 
of wood and the outline cut out of a copper (or more usuallv 
zinc) plate, —these are inserted in the wooden stock, and 
narrow pieces of wood are fixed to the moulds trans^ely 
to guide and stwdy thm dong the screeds ; a straight edge, 
plastering on a wall or eSuxg toa 
perfectly ev^ surface by travetsing it in every direction : 
a screen, having metal Trims to act as a sieve for separutme 
the coarser matenals whidi enter into the compoSion of 
plastering mortar,— these are thrown against its wter face 
partides which are too large for the purpose 

Sian in SS, «°“Pletely by screening them together 

otherwise. These comno^A^!/ ” “ colour or 

of applying them, the mdlst i 

marly day, and lime; this is i^d 

puriwcs, and being laid on S co^oncst 

Jfith a thta mixture of lime and waw 
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highest work of the plasterer, — the making imitations of 
marbles and other costly stones, from the purest calcined 
gypsum mixed with a solntiou of gam and isinglass and 
colonrii^ matter to produce the required imitation. His 
materials are laths, lath nails, lime, sand, hair, and pkster, a 
variety of stuccoes and cements, together with various ingre- 
dients to Jorm.colouiing washes, &c. Scaffolding is not Scafii 
i generally required for new work, but with old work it is 
sometimes necessary. Under or^naiy drciunstances, the 
{dasterer is enabled to warii, stop, and whiten the ceil- 
ings and walls of rooms from trestles, with boards laid across 
them. In lofty saloons and haUs, churches, &;a, scaffolding 
is indispensable. It is necessary, too, to a front that is to 
be plastered in any way ; but this may be afterwards washed, 
repaired, and coloured from a ladder, without the interven- 
tion of a scaffold, except perhaps the suspended scaffold 
now so much used. 

Laths are narrow strips of some straight-gnuned wood, Lath 
generally of fir, though oak laths are sometimes used, in 
lengths of 3 and 4 feet, or to snit the distances at which the . 
joists of a fioor or the qnartetings of a partition are set, 
and in thickness from |th to |ths of an inch those of 'the 
greater thit^ess are called latili and a Imlf. Lath rinila 
are either wrought or cut; cat nails are in common use in 
England vrith fir laths. Coarse stuff is composed of ox C o ai T 
or horse hair from the hide, in addition to lime and sand stuff, 
mortar ; 'riiis is intended to act as a sort of mesh to net or 
tie it together, and form a coarse but plastic felt. The hair 
should be long, and free from all grease and filth. Boad 
drift is unfit to be used in place of clean sharp sand 
in mortar, unless it be completely cleansed from all 
animal and vegetable matter, and* of mud and day. 

Fine stuff is made of fine wMte lime, exceedingly wdlflne. 
slak^ with water, or rather macerated in water to make the 
slaMpg complete j for some purposes a s mnll quantity of 
hair is mixed up with this material The mere paste, when 
allowed to evaporate until it is of a sufficient cpnsistence 
for working, is called putty. Gauge stuff is composed of Gai^ 
about three-fourths of putty and one-fourth of calcined 
gypsum or plaster of Paris ; this may be mixed only in 
small quantities at a time, as the plaster or gauge rendexa 
it liable to set very rapidly. Bastard stucco is made of Stocc 
two-thirds fine stuff, without hair, and one-third of very fine 
and perfectly dean sand. Common stncco is composed of . 
about tbree-fourths of dean shaip sand and one-fonith of ' 
the best lime, well incorporated. Tins must be protected 
from the ait from the time it is made up until it is required 
to be laid on the walls. Parker’s (or Parker’s Boman) 
cement, when of good quality, 'with fine dean sharp sand, C«ne 
™ proportion of about three of sand to one of cement, 
and wi^ executed, forms a very good external coating for 
waih. It IS vulgarly called “ comps,” a contraction of ** com- 
position.” Portland cement, so called because the mortar 
formed by it when mixed with sand is supposed to present 
the appearance of stone from the Portland qnarrie^ is in 
nuuh esteem for an outside stucco, as the cdonr to which 
xt dr^ is sufficiently agreeable to thejeye without any 
coloonng Ti^h, wher^ Parker’s cement is too often of a 
dark urty tmt, requiting painting or colouring to render it 
^ Portland cement is also much valued as being 
proof against water when used as a mortar in setting brick- 
^rk, and in the romposititm of concrete for foundations. 

Ihe patent selenitic cement already described (page 459), 
m stated to be an excellent snbstitate for Portland^ cement j 
1 tak^ double the nsnal quantity of sand, and is stroiiger 
even then than ordinary mortar. Plastering is 'finished in 
1 ^ time than by the common mode. 

a. mass of cements capable of taking a brilliant polish 
semblit^ marble, and consequently very suitable for 
mtemal decoration, deserves to be mentioned. The chief 
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of tlicso are Keene’s marble cement and Parian cement. 
They become esccssirdjbard in a short time, and are cap- 
able of being painted in a fear days. The principal com- 
ponent is said to be obtained by the precipitation of 
alnm by an alkali, \rhich gives a white powder of great 
brilliancy. Tints can be made up with these cements for 
coloured decorative work. Cements made by the mixture 
of oil with various substances were formerly much used both 
here and abroad. The best known in England was called 
Hamelin’s masti(^ that in' France the mastic de DML 
These cements being very expensive, and requiting to be 
constantly painted, have now gone nearly out of use. For 
outside plastering they form a very fine clean surface, as 
may be seen in the quadrant in Regent Street and o&er 
buildings of that date, but in many instances it has been 
taken off and Portland cement substituted. 

Bine lias Blue lias lime was formcrlj’ greatly esteemed os a cement 
for outside work, but the ca^cssness of the burners has 
tended much to limi t its use, there being a large pro- 
portion of underbumt stone left in it. The workmen also 
would not take the requisite pains for slaking this lime, and 
manufacturers therefore ground it, by which operation the 
core becomes mixed up with the properly burnt material, and 
the efficiency of the lime is destroyed. The lumps should be 
broken ns small as nutmegs, then immersed in water on a 
sieve until air-bubbles fieely rise to tire surface ; the lime 
so wetted is to be left in a heap covered by damp sand for 
twenty-four hours, after which time it should be screened 
and miTPd uith the proper quantity of sand and the least 
possible quantity of water. To one of lime may be put 
not more than from two to two and a half of sand. When 
slaked it does not increase in bulk. 

Oasts of The various coatings of plastering are distingnished 

plastetiBg. thus. On laths, plastering in one coat simply is said to be 
laid, and in two coats, laid and set. In three-coat plaster- 
ing on laths, however, the first is called the prick^g up, 
the second is said to be floated, and the thud set. On 
brick or stone walls, plastering in one plain coat is termed 
tendering; rvith two coats, a wall is said to be rendered 
and set ; and in three, rendered, floated, and set. 

-.nfi.inj r Before be^nning to lath a ceiling, the plasterer proves the 

eilings. under face of the joists, to which he has to work, by apply- 

ing a long straight edge, and makes up for any (flight in- 
equalities in them, when the work is not to be of a very 
superior description, by nailing on laths or slips to bring 
them as nearly even as he can. When the inequalities ate 
great, or if the work is to be of fine quality, he recius to 
the carpenter, who takes off inordinate projections with his 
and nails on properly dressed slips where the joists 
do not come down low enough, and thus brings the whole 
to a perfect level This operation is called fitting, or 
fn rnng- n it be a framed floor with ceiling joists the 
plaster has to work to, it is tolerably sure to be straight; 
but the carpenter must have firred down on the beams or 
binders to the levd of the ceiling joists, unless the ceiling 
joists have been nailed to the beams or binders, when 
nothing of this kind is necessary. If a ceiling u to be 
divided into compartments or panels, the prqjecting or 
depending portions must be braedeeted or cradled down to 
receive the laths. It is an important point to^ be attended 
to in plastering on latiis, and in ceilings particularly, that 
the laths should be attacdied to as small a surfoce of timber 
as possible, because the plastering is not supported or 
upborne by its adhesion or attachment to the wood, but by 
the keying of the mortar* itself, which passes through 
between the laths, and bends round over them. ^ If then 
the laths are in constantly recurring contact with thick 
■* joists and beams, the keying is as constantly intercepted, 

and the plastering in all such places must depend entirtiy 
on the portions between them which are properly keyed. 


Si 


Under a single floor, therefor^ in which the joists a.u 
necessarily thick, a narrow fillet should be nailed along +hr 
middle under the whole length of them all, to receive the 
laths and keep them at a sufficient distance from the 
timber to allow the plastering to key under it; thus too the 
surface may be made more perfectly even, as it is in single 
floors that inequalities mostly occur. This being all arranged, 
the plasterer commences lathing. The laths should be of 
the stronger sort Thin weak laths, if used in 'a ceiling, 
ore sure to produce inequalities, ly sagging with or yielding 
to the weight attached to them ; one or two weak ones in 
a ceiling of otherwise strong laths may be the ruin of the 
best piece of work. They should be previously sorted, 
the weak, crooked, and Imotty, if there be sudi, being re 
served for inferior works, andthe best and straightest selected 
for the work of most importance, so that the workman shall 
find none to his hand that is not fit to be brought in. 
Taking a lath that will reacdi across three or four openings, 
he strikes a nail into it on one of the intermediate joists, 
at about three-ei^ths of an inch from the one before it, and 
then secures the ends of that and the one that it meets of 
the last row with one nafl, leaving the other end of the lath 
he has just set to be secured in the same manner with that 
which shall meet it of the next bay in continuation. It is 
of importance also that in ceiling-work he pay attention 
to the bonding of his work, lii lathing on quartering par- 
titions and battened walls, tiie bonding is not a matter of 
much importance ; nor is the thickness of the timbers behind 
the latter of so much consequence as in a ceiling, because' 
the toothing which the thickness of the latii itself affords 
to the plastering is enough, to support it vertically; bu^ 
nevertheless, the more complete the keying, even in works 
of this kind, the better, as tire toothing above will not pro- 
tect it from any exciting cause to fall forwards, or away 
from the laths. The thinner or weaker sort of lath is 
generally considered sufficiently strong for partitions. 

When the lathing is completed, the work is either laid 
or pricked up, according as it is to be finithed with one, 
two, or three coats. Laying is a toleralfly thick coat of 
coarse stuff or lime and hair brought to a tolerably even 
surface with the trowel only ; for &is the mortar must be 
well tempered, and of moderate consistence, — ^thin or moist 
enough to pass readily through between the laths, and bend 
with its own weight over them, and at the same time s^ 
enough to leave no danger that it will fall apart, — a contin- 
gency, however, that in practice frequently occurs in con- 
sequence of badly composed or badly tempered mortar, 
unduly close lathing, or snfihnent force not having been 
used with properly consistent mortar to force it through 
and form keys. If the work is to be of two coats, that is, 
laid and set, when the laying is sufficiently dry, it is 
roughly swept with a hiich broom to ronghen its suifac^ 
and then the sei^ a thin coat of fine stuff, is put cin. This 
is done with the common trowti alone, or only assisted by a 
wetted ho^s btistle brush, which the workman uses with 
his left licmd to strike over the surface of the set, while 
he presses and smoothes it with the trowel in his right If 
the bid work shonld have become very dry, it must be 
slightly moistened before the set is put on, or the latter, in 
cTiw'nln'ng , will oracfc and fell away. This is generally 
done by springing or throwing the water over the surface 
from the brush. For floated or three-coat work, the tet, 
or prieiking up, is roughly laid on the laths, the principal 
object being to make the keying complete, and form a 
la^r of mortar on the laths to which the next coat may 
attach itself. It must^ of course, be kept of tolerably 
equal fhinkneBs throughont, and should stand about one- 
qnarter or tiiree-eighths of an inch on the surface of the 
laths. "When it is flnished, and while the mortar is still 
quite moist, the plasterer scratches or scores it all over 
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ith the cntl of a lath in parallel lines from 3 to 4 inches 
■art. The fcoringa should bo made as deep as possible 
Ihoiit laying bare the lallis; and the rougher their 
ge-s are the better, as the object is to produce a surface 
wiiich the no.xt coat ■will readily attach itself. When 
i pricked up coat is so dry os not to yield to pressure in 
c Klightest degree, preparations may be made for the 
fttiiig. licdgcs or margins of lime and hair, about C or 
inches in width, and extending across the whole breadth 
a Ceiling or height of a wall or partition, must be made 
the angles or at the borders, and at distances of about 4 
t a]»art througliout the whole extent; these must bo 
de perfectly straight with one another, and be proved 
every way by the application of straight edges ; tcchni- 
ly t heso ledges arc termed screeds. The screed ore gauges 
the rest of the work ; for when they are ready, and the 
rtar in them is a little sot, the interspaces are filled up 
di \rith them ; and a derby float or long straight edge 
ug made to traverse the screeds, all the stuff that projects 
rund the line is struck off, and thus the whole is brought 
n straight iind perfectly even surface. To perfect the 
rk, the screeds on ceilings should bo Icvdlcd, and on 
lls and partitions plumbed. When the floating is suiB- 
tttly set and nearly dry, it is brushed ■with a bi^ b/oom 
before du<>cribcd, and the third coat or set is put on. 
is for a fine ceiling that is to bo whitened or coloured 
St be of putty ; but if it is to bo papered, which is very 
isunl, uidinarj* fine stuff, with a little hair in it, will be 
ter. Walls and partitions that are to bo papered ore 
} of this latter, or of rough stucco, but for paint the set 
■it bo bastard stucco trowelled. Tliis coat must be 
'ked of exactly the same tliickucss throughout, to pre- 
.'c to the external surface tlic advantage that has been 
»incd by floating. For all but the last-mentioned, the 
on floated work, the trowel and brush are considered 
iciont to produce fine and even ■work; but trowelled 
:co must moreover be hand floated. In this operation 
.stucco is set with the trowel in the usual manner, and 
ugbt to an oven surface srith that tool to the extent of 
or time yanls. The workman then takes the hand- 
t in his right band, and rubs it smartly over the surface, 
ising gently to condense the material os much as x>os- 
c. A.S he works the float ho sprinkles the surface with 
IT from the brush in his loft hand, and eventually 
dui'ct n texture ns fine and smooth almost os that of 
Ithed marble. 

hit lathing and plastering on laths as practised in 
;l.ind is jit best a voiy flimsy affair, and greatly 
uifv^ impn»vemcnt. Stronger laths than the laths 
imonly ctnploycd. put on further apart, and with headed 
nighl nails-, and the jdastering laid on upon both 
III upright work, or both above and below the ceilings 
heramo time, two men working against one another, 
1 priHiiicc Work in some degree worthy of the name. 
! practice' of the French in this respect is well worthy 
rt.midvration, and to a great extent the imitation, of 
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work behind it, and bo incorporated with it as much as 
possible. Ab its name imports, its surface may, indeed 
shoidd, be rongh ; but it is not scratebed or lined as the 
similar coat on lath is. For this, too, the wall must be pre- 
viously wetted, that ibe mortar may the better attach itself 
to it. For tho floating, screeds must be formed os before 
described, and the consecutive process is exactly tiie same 
as on lath, both for tho floated and for the set coat In 
almost oveiy case in which plastering is to be floated, the 
workman finds a guide for the feet of his wall screeds in 
tho narrow grounds which tho joiner has previously fixed 
for his skirtings; from these he plumhs upwards, and 
makes his work perfectly flush with ^cm. 

Mouldings and cornices (os largo combinations of mould- Monldinf 
ings and flat surfaces immediately under the ceilings ^ of 
rooms are called) are formed with running moulds, and tun 
generally executed before the setting coat is put on the 
wells and coiling. If the cornice do not project more than 
about an inch and a half, or 2 inches, from tho ordinaiy 
work, a backing of lime and hair will bo sufficient ; and if 
any one part omy happen to be more than ordinarily pro- 
tuberant, a row of nails from 6 to 12 inidies apart stuck 
into the wall or ceiling in the line of .that part will give it 
sufficient support Bat if the gonoral mass of the comice 
be more than that amounts to, and extend more than 6 or 
8 inches along tho coiling, it must be bracketed out, and 
the bracketing lathed and pricked up, as for ordinaiy work. 

Ibis pricking up, or other preparation, must of course be 
perfectly set before the comice is mn ; and there should 
bo one-fourth of an inch at least of dear space between tiie 
preparation and tho mould in the nearest pork A wooden 
screed or paralld straight edge is tadeed on with brads to 
the wall, and another on the ceiflng, if the cornice be large 
and heavy, os guides or gauges for mould, whose rests 
are chased to fit them ; and then one man laying on gauge 
stuff in an almost fluid state with an angular trowd, 
anotiker works tho mould backwards and forwards over i1^ 
wbidi strikes off what is superfluous, and gives the con- ^ 
verso of its form to the rest Tho mould is never taken 
down from tho work at right angles to tho line of it, but is 
drawn off at tho end, so that none of the parts of the 
moulding or cornice is injured or tom* by i1> which must 
otiicr^viso frequently be the case, from tho peculiar forms 
at times given to the details. If a cornice be too large and 
heavy to bo cxccntcd at once, it may bo done in tho some 
manner at two or more times, in so many parts ; and if 
any part or parts of a moulding or cornice is to be enriched, 
the space for it is left vacant by the mould, and the enridi- 
mont is aftcr^vards supplied. As a cornice cannot be 
completed up to tho angles by the mould, it is worked by 
hand in those situations to a joint. The joinings are termed 
mitres, and in forming them the pli^terer uses the jointing 
tools wc have already described. 

Models for enridunents arc made by tho modeller, Enriek 
according to tho design or drawing submitted to him, and »«»*“• 
from them tho plasterer makes wax or gdatino moul^, or, 
as in ordinary practice, tho modeller supplies the moul^ in 
which tho ornament is cast in plaster of Paris. If tho 
oniamcnt be in recurring lengths or parts, os is usually the 
case, only one length or part is modelled, and casts of as 
many os are required arc taken from the mould; some 
single ornaments, again, which are very large, require to 
be moulded and cost in parts, which arc put together by 
mcatm of cement. WTicn the cast ornaments are suffidcnlly 
diy the pieces are scraped and trimmed, and the joints made 
clean and even ; and they are set in tJie cornice with plaster 
of Pans, with white Ictid, or with a composition called iron 
cement, ns the case may require. If the castings have 

w w . 1 "'“' firat will do; 

but If there is nothing to retain or attach them but tho 
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cement, one o£ the l&st tyro mnst he used ^Flowers and 
other ornaments on ceilings Trhich aro too laige and heavy 
to be tmsted to adhesive matter alone, must be screwed 
to wooden cradling behind and above them. 

In plastering n wall with common stucco (and its use is 
mostly for outside work), the first thing to be dons is to 
remove the dost from it by brushing, and then to wet 
very completely with water If the wall to bo stuccoed be 
nu old one, or one of which the joints have been drawn, 
the mortar of the joints must be chipped or even raked ou^ 
and the bricks picked, to expose a now and porous surface 
to the plastering before brushing and u'ctting. _ The wall 
is then covered with stucco in a fluid state, applied with a 
broad ond strong hog’s bristle brush, like common white- 
washing. When this is nearly dry the stucco must bo laid 
on as in common rendering, unless the work is to be floated, 
when the process is nearly similar to that in floated plas- 
tering. Screeds must bo formed at cho highest and lowest 
ertremities of the wnU, or of that part of the wall Vrhich is 
in the same vertical line, and is not intercepted by stnng 
courses, and be returned at the angles, patting the whole 
surface into a sort of frame. These rnust be made perfectly 
straight and plumb, so as to be quite out of wining by the 
careful application of the plumb-rule and stwight edge. 
Inner vertical screeds must then follow at three or four 
feet apart across the whole surface, and be made to range 
exactly with the outer ones, and then the interattces must 
be filled in os before. As the work is made good it must 
be well rubbed rrith the hand float, as in the execution of 
trowelled stucco internally, to compress tte material, and 
produce a hard, even, and glossy surface. Pre^rations for 
rnmices and other projections from the straight surface of 
the work must have beeu previousiymade m or on tne 
brick or stonework by the protrnsion of backs, tiles, or 
whatever may be best suited to form a core } and the 
mouldings and cornices arc run with mouldy m tne 
manner described for the same things atween 

in work of this kind no plastic 
itself is nsed,— that is, there is no iircparation of 
material than the stucco itself put under it. 
cornices in tliis material, workmen are. ve^ apt to mix a 
little plaster of Paris with the stucco to ^ 

under the mould, and thus give sharpness and fuln^ to 
the moiildfings; but Ibis dioiild not bo ‘^® 

plaster is not qualified to stand the weather as the stoco 
STand, if mSed with it, will pr^uco 
men the stucco is perfectly dry, it may be “ . 

colours, or be coloured in distemper; and in 
is generally (though not invariably) ruled over the 
wiS Heid point, to give it the appearance of gauged 

“"Ktos i» a» B»n«. Fortbld 

direoUy. nitkout the preUm«a<7 

The same process, too, is foPowed m flo ^g .w 

and with the same exceptioM , ““ j ’ t?nn it is a Quick- 
superior hardness and capamty fw t rtg common 

setting cement, it is far preferable to any of co^on 

stuccos for nmning „ colouxS 

cements may, Pke stucco be pmtedm 

the colo« for ^com- 

Amenta when used extemaUy as a coatmg to walls. The 


primary cause is the presence of muddy earth and decayed 
animal and vegetable matter in the sand nsed with the 
lime and cement. To this may be added frequent im- 
purities in the Pmes and cements themsdves, particnlarly 
of argillaceous matter in the former, and sometimes the 
too great proportions of lime or cement to sand. These 
things mighty however, remain quiescent for a long time, 
if the work were wdl protected from access of moistore, 
which is the grand exciting cause: The pain^ or distemper 
wash, on the smcface, is generally snffident to prevent the 
rain which may beat against a vertical face from penetrat- 
ing, especially if the work have been weU hand-floated and 
trowcQled, to maka it dose and compact; but the evil 
arises from e^osnre abov^ and the numberless 
hori ron b*! nnflnattd surfaces which are constantly pre- 
sented. These receive and coPect the water, and convey 
in streams over the vertical sox&ces what is not imme- 
diately absorbed ; and the work thus becoming saturated, 
frost and bursts it, or warmth calls the vegetative 
powers of the impurities in it into action, and the whole 
is covered with a green sword. Let the sand of which a 
plaster composition is to be formed, whether with lime or 
cement^ be washed nntP it no longer disedonts dean 
water, and be wdl compounded with cementitious matter 
free iromimpnrities with which it is so foequently diaiged; 
let the work be weP hand-floated and trowePed, parfenlarly 
on the or upper horizontal surfaces of projections, 
and protected above by projecting eaves or otherwise ; and 
the work, with common care and attention to paint or 
distemper at intervals, wfll last as long as anythii^ of the 
l-inil can be ei^ected, or is found, to last an;^here._ 

A cheap and useful covering for extomol walls, wHdi are Soniil: < 
protected by projecting eaves, in plain buPdings, is n^h 
cast. This is executed in the following manner The 
surface is first roughed, or indented, and then wdl 
btashed with a stiff brush to remove all dust or loose 
earth. It is than covered with Ike rough cast, which 
condsts of a smell quantify of mortar dPnted witt water, to 
whidi a trowd of pure lime is added to make it about the 
thickness of cream. After the workman has done ^ 
within his reach the scaffolding is lowered, and he proceeds 
mth the mnniT^dcr. Another process is somewhat dearer. 

After having been roughed or indented, the _wa]l is 
sprinkled with water, and then rendered with lime and 
Imir; and when that is set, another coat of the same 
material is superadded, laid as evenly as it can be wiftont 
fl oating, and as soon as a piece of two or thrre yarM m 
extent is executed, the workman lays on it an almort flmd 
mixture of dean fine gravd and strong lime, which Imve 
been wdl mixed together. This is ^edmtdy washed 
with any odireons colour that may be desired, and tne 
whole dries into one compact mass. A third process 
caPed stuccoing, is performed by the wortoan laymg on 
a few trowds of stucco, which he spr^ «b much as 
possible ; a second workman provided mth a brmh and a 
i ^Hll wood float foPowB him, and after sptmkhng toe 
mortar with water he rubs over that part he has wetted 
with the float, and at the same time it may be whitened 
with Pmo atone. 'When the Pme is very good this makes 

renovating and repairing plastering the whole aurface Eepste. 
is first wdl wasflied to remove the dirt which 
attached itself, and as much of the earthy mtter of tne 
previous coat of whitening or ootonrii^aswifl come 
env iniuries flie work may have received, suA as cracM 
aud Stores, ate than repaitedL; andwhen^ 
is quite dry, the joinings are scraped to produce an 
sui^, and the whde » again whiten^ m 
or twice or oftener as may be r^unre^ to ®alre it b w 
out weP. Stuccoed wsPs which have been painted must 
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be weU nibbed with pumice stone, to take off the old paint 
as much as possible before the new work is proceeded 

a "^For a decoration to rooms having plastered walls, 

ring, instead of papeiing-or flat painting, or for a suitable orna- 
mentation for the interior of churches built at sm^ 
outlay, the old ^tem of pargetting ^ been revived. 
The usual stucco or other p^ter finish is, while still wet, 
stamped over with a pattern made of brass, or for rougher 
work of wood, to any geometrical or other form in accord- 
ance with the style of architecture ; this indents the sur- 
face. It may be left all of one colour, or the open por- 
tions of the device may be filled in with another coloured 
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plaster. 

Another revived method, especially for outside vrork, now 
much in use is called sgraffito. It was in vogue with the 
Italian artists about two centuries since, who executed 
some very elaborate specimens of ornamentation with it. 
The process is briefly as follows First, mix with the 
mortar some colouring substance of the tint desired for the 
pattern of the design ; then apply a thin coat of it to the 
wall 3Vhea this coat is nearly dry, apply on it another coat 
similarly prepared but of the colour intended for the 
grounding, end then, a mould having been prepared in mnc 
of the exact outline of the pattern, it is to be applied to the 
surface, its outer edge marked round, and with a sharp 
tool as much of the upper coat of plaster is cut away as 
comes within the pattern, down to the face of the lower 
coat. By a careful arrangement of pattern, a consider- 
able variety of colouring may be employed ; and even 
three coloured coats can be put on, cutting through some- 
times one, sometimes two, as may be desiml to represent 
the design. As the colour is in the matodal itself, there 
is no fear of its scaling and so presenting a bad appear- 
ance ; and it is a comparatively cheap process' for the 
decoration of a new surface which cannot be painted for 
some time. The process has been adopted in England 
with coloured cements for outside work. 

Under the plasterer’s trade it may be desirable to men- 
tion some of tee varieties of artificial marbles, scagliola, 
and other similar work for the decoration of buildings. 
Scagliola is a spedes of plaster or stucco invented about 
1600-50 in Italy. The work is lathed and plastered as 
usual, and then tee artist commences, preparing his material, 
white is composed of the purest gypsum broken into small 
pieces and calcined, passed through a very fine sieve and 
mixed up write glue, isinglass, &c. In this solution the 
colours arc diffused that are required to be imitated in tee 
marble j or tee colours are prepared separately, and after- 
wards mingled and combined nearly in the same manner 
that a painter mixes the primitive colours on his palette 
to compose his different tints. 'When the gypsum is prepared 
and mingled, it is kid on the plaster, abd then floated 
with proper moulds of wood, the artists during tee floating 
using the colours necessary for the imitation, by which 
means they become mingled and incorporated with tee 
surfaca^ The process of polishing follows, first by means 
of pumicc ^stonc, then with tripoli and charcoal and fine 
and soft linen ; after this the surface is rubbed with a 
piece of felt dipped in a mixture of oil and tripoli, and 
of all with pure oil. The imitation may be so good 
Hial except by fracture or by sound it cannot be discovered 
to bo a counterfeit. 


Marcxzo marble is made of cement mixed with fibre 
steOTgth and to resist a blow. Slabs are bedded on pla 
of Tans, and with cramps and dowds like marble. Ei 

variety of marble can be imitated in it, and it reedves a 1 

and permanent polish. The Marbte Univctscl Comn 
tkn* ^ manufacinte of a similar desc 


Movscliso, Carved Wobk, aih) Gujung. 

The modeller copies tee drawings of the designs which illodi 
may have been prepared for the enrichments, in what^ 
ever tnattwinl teey ate to be casl^ whether in plaster, in 
TTifttek, or in composition of any kind, for tee pksterer. 
umite, or decorator. The modd is made of soft wood, ly 
the nwinl chisels and gouges, or in a finely-tempered and 
plastic clay called mod^ng day, or in wax. The modell^ 
wor^ the day with his &gers, assisted by a few ivory, 
bone, or sted tods for finishing off neatly and sharply, 
and for working in parts which he cannot reach with lus 
.fingers. The best workman is one who can do most to- 
wards producing tee required forms ivith his fingen^ 
unassisted by ar^cial took, as a greater degree of ease and 
freedom almost always results from the use of the hands 
alone. The modd being completed, it is moulded, teat is, 
a mould or moulds are made from it of a preparation of 
resin or of gdatine, sometimes of plaster of Park; the 
moulds, if th^ have to he formed in portions, are fitted 
exactly to each other at the edges, and in these moulds* 
casts in plaster of Paris or other material are made to any 
extent that may be required. For smite’s work the wood 
model is sent to tee founder for casting in metal. For 
carved work, such as caps of columns, smdds, medallions, 
consoles, Ac., tee modd may be sent to the mason or stone 
carver for tee completion of tee block, which may have been 
left in a boasted state by the mason when setting it 

Themodeller having some pretensions to be considered an 
artist rather than a mere artificer, is for the most part paid 
according to his merits, rather than for so much time, 
according to the ordinaiy mode of determining the value 
of artificers’ works. . 

The carver is strictly an independent artist, whose busi- Camt 
ness it is to cut ornaments and enrichments in solid and work, 
durable material, such as stone and wood, so teat, like 
the modeller, he must he paid according to the taste 
and power he may exhibit in his works, rather than as a 
common artificer. The art of carving has, however, been 
in a great measure superseded ly moddling and casting. 

In works of a free style, or of a mediseval character, the 
carver is often left free to exercise his own taste and fancy 
or talents in the execution, with or without a sketch by the 
architect before him. The decorator, in addition to casts 
in plaster of Paris, now makes use of composition orna-wo®. 
ments, white are formed of a mixture of whiting and glue 
pressed into moulds ; or of papier mfite6, white is paper 
pressed into moulds ; or of a composition of a thin coat of 
plaster of Paris poured into the mould, and teen covered 
with coarse canvas, tee result being to all appearance a - 
plaster cast, but it is far lighter in weight, — a figure tee 
size of life bring readily moved about by one person. It was 
an dd process revived by the kte Mr Owen Jones, and 
well carried out for him by M. Desatey, in the ekhorate 
omamrated ceiling at St James’s Hall, Piccadilly. 

Gilding is applied to castings os well as to carvings ; ”” 
but tee former being, almost as a matter of course, less . 
sharp and spirited in their flexures and details, os well as 
less firm in substance than the latter, casting s can less bear 
to be further subdued by, tee application of foreign mattew 
to their surfaces than carvings may. Gilding is the appli- 
cation of gold leaf to surfaces, white' require, however, to 
be previously prepared for its reception. The work is first 
Xirimed with a solution of boiled linseed oil and carbonate 
of lead, and teen covered with a fine glutinous composition 
called gold size, on white, when it is nearly dry, the gold 
leaf is laid in narrow slips with a fine brush, and pressed 
down with a piece of cotton wool held in the fingers. A* 
tee slips must be made to overkp each other sB^tly> to 
insure the complete covering of the whole surface, the loose 
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edges vrill remain unattached ; these are readily stmcik off 
with a large sable or camel-hair brush, fitted for the pur- 
pose; and the joints, if the work he dexterously executed, 
will be iuvisible. This is called oil gilding, and it is by 
far the best fitted for the eniichmcnt of surfaces in archi- 
tecture, because it is durable, and is ea^y cleaned, and 
does not destroy or derange the forms under it so much os 
burnished gilding does. The latter requires the work to 
be covered with various lamimc of ^nten, plaster, and 
bole, which last is mixed with gold size, to secure the ad- 
hesion of the leaf. 

Glaziko. 

The business of the glazier, the manufacture of whose 
material has of late years improved and progressed in a 
very remarkable degree, may be confined to the mere fit- 
ting and setting of glass ; even the catting of the plates 
up into squares being generally an independent art, requir- 
ing a degree of tact and judgment not necessarily possessed 
by the building artificer. 

TsoK The glazier is supplied with a diamond or other cutting 
tool, laths or straight-edges of various lengths, a square, a 
glazing-knivc, a hacking knife, a hammer, a duster, a sash- 
tool, a two-foot rule, and a machine called a glazier's 
horse, whidi ho fixes outside a window sill, and stands on 
to reach the upper panes for glazing or cleaning purposes, 
without removing ^e sash, and so injuring the beads and 
paint 

His materials are simply glass, putty, and priming or 
paint The glass is supplied bj* the glass-cutter, of the quali- 
ties and sizes required for the particular work to be executed. 
The putty is made by the glazier himself, or by a labomrer, 
of fine clean powdered chalk or whitening, well mixed 
and combined with linseed oil, and kneaded to the con- 
sistence of dough. Ho more putty should be made at once 
ttmn is likely to be worked up in the course of a few days, 
as, the oil drying out, it becomes hard and partially set, 
and is therefore less available for its purposes, timing 
is a thin solution of wWe (with a little red) lead, mixed in 
linseed oil. Tor ordinary glass, the sashes are sent to the 
glazier from the joiner, after having been fitted into their 
places, and only* require to be glazed before they are 'per- 

Gladng manently set or hung. Supposiiig that no preliminary 

operations, process is required, such os stopping (the result of bad 
joiners’ work) and knotting (and knot^ stuff should not 
be admitted in sashes), the sashes require to be primed. 
The priming is laid on every part of the sash except the 
outer edges of the styles and of the bottom and top rails, 
with the g!u»b tool or painting brush, that is, if the sashes 
are intended to be painted; for if not, the rebates only 
mnstbeprimed. The object of thisis to prepare the materiid 
of which the sash is composed for the reception of the 
putty, which would not otherwise attach itself so firmly 
as it does after this preparation. The priming being 
snffidently dry, the workman cuts the panes of gla» down 
into their places, nrmTcing every one mil readily into the 
rebates without binding in any part; indeed the glass 
should fit so nicely os not to toudi the wood with its edges 
anywhere, and yet hardly allow a fine ..point to ptus be- 
' tween it and the sash-lw or rebate, the object being to 
it completely in putty, and ^et that the putty diould 
not be in greater quantity than is absolutely necessary. 
The bdng fittra or cut down, the workman takes the 
pinringJrnifa in his right hand, and a lump of putty in the 
palm of his left, the sash being laid on its fac^ that is, 
with the rebates upward, before him ; with the knife he 
lays a complete bedding of putty on the returning narrow 
stops of the rebates, all round to eveiy pane. This being 
B pri p, the panes of glass are put -on it as they have been 
fitted, and every one is cardnlly rubbed down with the 


DING 509 

fingers, forcing the putty out bebw and round the edges 
of the glass, until they are nearly brought into contoct 
with the wood or other material of the sasL The rebates 
are then filled in with putty behind, the mnsQ fni-ming 
exactly a right^ngled trian^e, its base being the extent 
of the stop of the rd)at^ and its perpendicular the depth 
from the glass to the outer edge of the rehate; and the 
third side or hypothennse is neatly smoothed off. The gnat* 
being then turned on its edge and held upright by the 
left hand, the protruded putty of the bedding, or hgoV 
putty as it is called, is struck off with the knife, and the 
section of it neatly drawn. The sashes are now deposited 
on thdr faces to albw the putty to set, and then they may 
be hung and painted. 

To very large squares, and to ^te glass, needle points, 
or small nails called sprigs, are used to retain the material 
securely in its place while the putty is soft and yielding. 

These We to be carefully inserted, for if they fix the glngg 
it is apt to fiy at any sadden vibration. Large squares and 
plate gloss en usually inserted after the sashes are hung, 
to prevent risks of breakage. Where the bar and frame can 
be mode to allow of it, large squares are secured in their 
place by wood beads screwed to the rebate in lieu of putty. 

In this case the edge of the glass is first covered with apiece 
of fiannei, or thin india-rubber, to fill np crevices, and so 
prevent admission of dust, and stop any current of air. 

Lead-work, as it is teamed, is the glazing of frames Lead-w 
rather than of sashes with small squares or quarries of 
gloss, which are held together by reticulations of lead; 
and these are seenred to stont met^ bars, whidi are fixed 
to the window frames. Leaden reticulating bars are grooved 
on their edges to receive the quarries, and are tied by 
means of leaden ribands or wires to the saddle bars, which, 
in their turn, are 'afiSxed to the stouter bats before men- 
tioned, if the bay or frame be so large as to require both. 

This is now extensively carried on in the painted glass 
window shops, where the glass is cut to patterns, and shows 
outlines of figures, costumes, &c. "Stained glass” is 
obtained by mixing colours in the pot while in the furnace, 
hence the term " pot metal” for it. A kind of coloured 
gloss has only a skin of colour on one side of the white 
material, and hence is termed “ flashed glass." 

Besides all the varieties of dear glam, the glazier has Va,: ■ 
now at his command the many qualities of obscured ^ss, glass- 
beyond the ground and painted glass of former days; 
the loce-pattern glass, executed by laying a pattern on 
the material which has been covered with a varnish, 
placing it in a box filled with a fine powder, which when 
shaken adheres to the varnished portions, and then put- 
ting it in a kiln where it becomes fixed; Ihe patent rough 
plate for conservatories, workshops, ikc., and its fluted 
varieties; the rough cast plate for workshops and store- 
houses ; ^ stained ornamented quarry for church windows, 
be. Lastly, there is the engraving on glass by aid of the 
sand blast, — a new and easily managed method, con- 
sisting in a jet of air blown violently through a tube, 
carrying with it particles of fine sand. The action is very 
rapid, and it reduces the sur&ce in a few minutes to the 
condition of ground glass. A piece of lace, however, is 
sufficient to arrest the action of the sand. Beece’s patent 
embossed and coloured glass is useful for screens and for 
windows which are not meant to be looked through. 

Cuming within the scope of the glazier’s business is 
the novd pavement li^t, consisting of a frame of iron 
cast with small many-sided apertures, into which are 
placed a series of dome-shaped or prism-shaped blocks of 
glass, reflecting the light falling upon them. They dis- 
tribute the light to a greater extent than a piece of rough 
plate-glass, and like Chappuis^s and other reflectors require 
to be kept clean. Moores window ventilator allows of the 
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admission of air througli its louvres, irbich are worked by 
a wire or cord as necessary. Bartley’s patent perforated 
glass attempts to gain the same end by small slits formed 
in the pane. 

For pnblicatious xdatiiig to the eloaet’s chief material, see the 
article 6i>A6s. For patterns of leaf work^ see Shaw's reprint of W. 
Gidde, Sw^ of Sundry DraugJites, 8ro, 1616. 

Smxth-wobk Ajsjy GAsmima. 

The smith is the worker in wrought metals of all kinds 
required chiefly by the carpenter and joiner, who Axes 
them in the building. Smithery is the art of uniting 
several lumps of iron into one lump or more, and forging 
them to any desired ^ape. The earlier parts are done 
at the forge and on the anvil with the hammer, and 
hence is produced " wrought work,” whether for us^nl or 
for ornamental purposes. Machinery has been brought 
extensively to the smitii’s assistance, for rollings drillmg 
planing, &c. The ornamental portion of his work is 
wrought iron shaped by hand into devices and patterns 
according to the various styles of architecture, as in gates, 
railings, standards, hinge bands, locks, handles , ImnelrerH, 
lanterns, candlesticks, and other lighting contrivances, 
which are also executed in brass-work and in cast-iron. 

The founder’s work is all cast metal, such as for orna- 
mental gates and railings, rain-water pipes, cistern heads, 
and other portions, guttering, stable-fittings, coal-plates, 
&C. These commonly requite to be fitted and fifAd by 
the smith. The founder supplies all fire-grates, stoves, 
and other apparatus for wanning and also for ventilation. 

^ The gasfitter is a smith who supplies and fiyaa cast-iron 
pipes for diameters above two inches, and wrought iron 
for those of smaller bore, where gas -is required-to be 
used. A thTce-quarter inch pipe is considered .by some 
as the least size to be used even for supplying rooms on 
an upper story; tin or composition metal pipes ate 
fixed for sizes under half an inch, and also fiexible 
tubes. It is recommended that no pipes should be 
^bedded in the plastering, as is usually the case. In 
Paris the gas pipes must be seen for their whole length, 
and where passing throng a fioor or partition they must 
bo let through a larger pipe having both ends open. 
Lights should not be fixed within 36 inches benwth 
wood-work. The solar or sun light is one of the modem 
additions for lighting large halls, as wdl as for dwelling, 
rooms; the globe lights, and some others of the same 
kind, all assist also in ventilating the apartments by 
tubes carrying off the products of combustion, which 
tubes are ordinarily fixed in the thick ness of the floor • 
and as the air theacein is raised to a very hi^ tempera- 
ture, great precautions are required to prevent by 
fire to the timbers, and also where the tubes pass throu^ 
the roof. The effect of continued hot air on wood is little 
TOdctstood by the public generally. The star li^t, an 
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large opening up to where the gas is consumed, and hence 
a waste of it 

For publications relating to the smith and fConder's trade, see 
the article InoK; also Brandon, Analysis of Oothie ArekUeo- 
iure, 4to, 1847 ; YioUet-le-Duc, Diet. Eats., s.v. Grille and 
Seirorexie ; 'Wyatt^ Metal Work, fol., 1852 ; Jonsse, La fidDe 
oweertwre de Tart duSerrurerie, fol., 1627; DArt du Serrurerie, in 
Description dec arts et metiers, foL, 1767 ; Fordiin, JAvre du Ser- 
rurerie, fol.,'1723 ; Cottinghant, Smi^, Eoundet^s, dx., Director, 4to, 
1823;* Pugin, Designsfor Iron and Brass Work, 4to, 1835; Shaw, 
Exampla of Ornamental Metal- Work, 4to, 1826; WeUdon, 2^ 
Smiths' Eight Sand," 8vo, 1766 ; Leconl^ Choix de nouveaux 
modules de Serrurerie, fol., 1838 ; Scotty Ornamental Designs, fol, 
1852 ; Sing, Orfevrerie et onvrages au moyen age, fol., 1863-60 ; 
Tijon, A New BotSee of Drawings, fol., 1603 ; Bordeaux, Serrurerie 
du moyen age, 4to, 1868 ; Buiy et Heyau, Modlles de Serrurerie, fol., 
1826 : ThioUet, ModEes, ix., fol., no date ; Lochave, Saleons, de., 
fob, 1864 ; B'ermand, CEuvres, dx., [61., 1824. 


HousK-FAnmNG. 

The real object of painting is to protect wood, metals, 
and stuccoes from tiie action of the atmosphere, by cover- 
ing them with a material which is capable of resisting it 
A continued succession of moisture and dryness, and of heat 
and frost, soon effects the decomposition of woods, causes 
oxidation in most of the -metals used for economic pur- 
poses, and destroys the generality of stuccoes if their 
surfaces be exposed nakedly to it. A solution of ceruse or 
wMte lead in linseed oil spread over them prevents these 
injimes in a great measure, and for a considerable period 
of time ; and as the application of sndi an unction he 
repeated without mu(^ trouble or expense as often as 
occ^on may require, it may be said to furnish a protection 
against Ae contingencies named. In addition to the utility 
of painting, it is also available as an ornament, by bringing 
disagreeably or diversely coloured sutfaces to a pleasing 
and uniform^ tint, or by diversifying a disagreeable 
monotony of tint, to suit the taste and fancy; and tbia is 
done in a gr^t measnre by the addition of Various pigments 
to the solution before mentioned. 

The painter works with hruehes of various ^es, made Tool 
of hog's bristles, or of hair with a mixture of bristles, and 
pencils made of badger’s hair; these, with the addition of 
pots to hold his colours, a grinding-stone and grinder or 
muller for grinding or triturating them, a pallet and a 
j^et knB^ dusting bruitiies and a scraping knifA for 
deaning iroif-work before repainting, are almost his only 
implements. In painting the outside of windows he 
sometoes uses the glazier’s horse. His materials are com- 
paratively few also; but for some purposes these require' 
a g^t variety of ingredients, the preparation and 
combmation of which, however, now devolves principally 
on the manufacturer or colourman, and not on the painter 
himself. The colours are ground with a muller, whidi Cblc 
IS worked ^on the stone until they become a very fine 
powder ; with some, the more they are ground the better 
IS the colour. The powder is moistened with a little 
trato or oil, as necessary, from time to time. They should 
separatdy; it is not good to produce a 
tint by ^mixture until they are’ wdl prepared. Only the 
quantities necessary for the work undertaken should be 
got ready. Common colours are those which are produced 
y the addition to white lead (or zinc white) and oil of 
iamp-black, red lead, or any of the common ochres ; blues, 
pens, nch reds, pinks, and ydlows, Ac., being more costly, ' 
such. Unfiatted white is a common colour; flat- 
ted It classes with the rich cdours. If the some surface be 
l^nted of two different tints, it is said to be in party colours. 

Abe sutotonce generally constituting nine-tenths of the body 

lead, commonly called white lead, 

9 y of wluch. is therefore of the greatest importance, 
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to the durability of the work. It is said to improve by 
being kept for several years before use. Three qualities 
are manufactured, and there are sis or more chief modes 
of adulteration recorded, which accounts in some measure 
for the great difference in painters^ prices, and the re- 
lative values of their work when done. The other metal- 
lic white paint occasionally used, especially in water colour 
painting, is zinc white. It is well known for its intense 
whiteness, its resistance to sulphurous and other deterior- 
ating causes, and its harmless qualities to the workman and 
the inmates of the house under decoration. Zinc white 
possesses less bod}’ than white lead, and great care is 
requisite that the colour when ground in oil is of sufficient 
consistence to be laid on a fiat surface without showing 
through; any oil in excess will form a slight glutinous 
coating on the surface, retaining every partide of dust 
brought in contact with it, until it has evaporated. In 
general tins white does not dry so quickly as the other 
colour, but this defect is remedied by the application of 
proper drying oQs. It is asserted that in consequence of 
the great durability of the colour, the paint may be 
washed for a succession of three, four, and even five years ; 
and that after each successive washing the surface will be 
found as dear and bright as when fresh painted. 

In punting or laying on the colour, the brush must be 
constantly at li^t angles to the face of the work, only 
the ends of the hairs, in fact, touching it, for in this 
manner the paint is at the same time forced into the 
pores of the wood and distributed equally over the 
surface. If the brush be hdd obliqudy to the work, it 
win leave the paint in thick masses wherever it is ^t 
applied after being ffipped for a fresh supply into the pot, 
and the surface will be daubed, but not painted. Faint- 
ing, when properly executed, not present a shining, 
smooth, and ^ossy appearance, as if it formed a film or 
elan, but will show a fine and regular grain, as if the 
surface were natural, or had received a mere stain with- 
out destroying the original texture. Imitative grainings, 
however, and the varnishes which are intended to protect 
them, and make them bear out^ necessarily produce a new 
and artificial texture ; and for this reason some consider 
them to a greater or less extent disagreeable, however well 
the imitations may be effected. Carved mouldings and 
other enrichments have to be picked out with a pendl or 
small brush, that the quirks, ka, be not choked up. 

As it must be presumed that all the wood submitted to 
the operations of a painter, which has passed through the 
hands of the joiner, is already wdl seasoned and pro- 
perly dry, it is only necessary to say generally, that the 
work should be free from moisture of any and every kind 
before paint is applied to it, or it will at the least prove 
useless, and probably injurious rather than benefidaL 
This remark applies alike to wood and to plastered wor^ 
both internal and external; that is, whether they be sub- 
jected to the more violent changes of the weather or not. 
Dampness or moisture in woods, stopped in or covered 
up with paint, will, imder ordinavy circumstances, tend to 
their destruction ; and in stuccoes it will spoil the paint, 
and most probably injure the plastering itself also. The 
firat thing the Workman has to attend to in painting new 
wood-work is to prepare its surface for the reception of 
pgint j ^^counteracting the effect of anything that may 
prevent it from becoming identified with the 
ma; . Thus, in painting pine-woods, the resm in the 
knot, which appear on the siuface must be neutralized, 
or a blemish will appear in the finished work over every 
resinous part. In best work the knots should be cut 
out to a sligth depth at the bench, and the holes filled 
up with a stiff putty made of white lead, japan, and 
turpentina The next best way is to cover them with 


gold or silver leaf. The usual method is to cover them 
with a size knotting, which is a pr^ration of red lead, 
white lead, and whitening made into a thin paste with 
siza The common coating of red ochre is wor& nothing. 

The next process is that of priming, whiidi consists in coats of 
giving a coat of white lead with red lead and a little drier paint, 
in linseed oiL This is the first coat, upon which the 
look of the finished work mndi dependa Inequalities or 
unevennesses of surface must be reduced with sand-paper 
or pumice-stone, or made up with putty. The necessary 
process for kiUmg knots will generally leave a film, 
whi(h. must be rubbed down ; and the heads of nails and 
brads having been punched in, will present indentations, 
which should be stopped, as wdl as any cracks or other 
imperfections, with pntfy. A second coat is then given, 
consisting of white 1^ and linseed oil It should have a 
good body, and be laid evetL This coat, when thoroughly 
dry, is in best work rubbed down with fine sand paper 
and carefully examined to ascertain if any further stop- 
ping be required ; and then the third coat or ground ' 
colour is applied, of a somewhat darker tint than wanted 
when finished, Imving sufficient oil for ea^ working, but 
not too flnid, — about two-thirds oil and one-third tu^cn- 
tine are used. The fiatting coat follows, the olgect of 
which is to do away with tlm gloss or glaze of the oil, by 
obtaining a fiat appearance. White lead is mixed with 
turpentine, with sometimes a little copal varnish; the 
colouring matter is added, but always lighter titan the 
ground colour, or it would when finked appear in a 
series of shades and stripes. Flatting must be executed 
quickly, on account of the evaporation of the turpentine, 
and the brush is generally, if not always, carried up the 
wall and not across it. Some painters use a large quantify 
of turpentine in the several coats for quick work, as it dries 
more rapidly ; but for good and lasting work no turpentine 
should be used. Flatted work is generally done only to 
best apartments, ckief staircases, entrance halls, kc., and 
omitted in the upper rooms, in bedrooms, and in basements. 

All new wood-work should be painted a sufficient number 
of coats to "bear out" as it is called ; this is a precautron 
against eadh coat being so muck diluted with terpentine 
or other fiuidas not to cover sufficnently, which is seen by a 
deadness in one part and a glaze in another. The priining 
coat and three others should be sufficient. Sometimes 
plaster and new wood are first done over with cdearccd^ 
whi^ is white lead ground up in water and size added. 

This prevents absorption of the oil, but the paint added 
subsequently is apt to blister or to crack off ; it therefore 
should not be allowed. 

faster and stucco to be painted requires some care in F^tingor 
the workmanship of it, as noticed under “ Plaster-work,” 
supra, to prevent bubbles, and must be quite dry. Some 
persons reemmmend a priming or a second coat of strong 
double size ; the next coat then consists of white lead in 
oil as stiff as possible, and then another coat of size, and 
so on; but suck work should be repudiated. A good first 
coat of priming, as muck as the stucco will absorb, is 
essentiaL 

All new outside work shcmld be primed with red lead Ontaide 
or mixed in linseed oil ; the second coat is of patutfoB- 

the cama zoixture if four-coat work is to be done, and in 
this coat all defects are to be made good; the third 
and fourth coats, as may be determined upon, are generally 
of the tint required. 

Tn painting old work, where two coats are generally Ola wort 
considered sufficient, the surface must be wdl washed to 
get rid of all dirt and grease, and then rubbed down with 
pumice-stone to remove all inequalities. The work then 
receives one coa^ after which any holes are stopped ly 
the painter with putty ; the second and perhaps a third 
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coat, or a ilattiug coat, are then applied. Sometimes each ' 
of the earlier coats is nibbed down. 

Old ceilings and soffits of stairs are either washed to 
clean off the dirt and grease, stopped (which is catting out 
the cracks and stopping them with new plaster), and 
whitened by a coat of whitening or Spanish white mixed 
with size j or after the two first operations they are finished 
in distemper, which is white lead and size ; it presents a 
bettor appearance. Colouring is also done to plastered 
avails, the white being mixed in half linseed oil and half 
tarpentine, and some earth added to make the tint re- 
quired. Limewhiting is clone by the bricklayer’s labourer. 
Stucco or plaster-work, which is' intended to be 'pointed, 
but which is not sufficiently dry to receive the oil, may 
hare a coating of ^vater colours, or distemper colour, as 
it is called, in order to ^ve a more finished appearance to 
that part of the building. The colour selected should be 
ground very fine, and incorporated with the whiting and 
parchment, or other strong size. Two coats will be 
required to make it bear out uniformly. When the 
stucco is sufficiently dry, and it is desired to be p ainte d, 
the whole of the above colouring has to be washed off, 
and the painting proceeded with as described for new 
work. 

hlotol'Work, not being absorbent, only requires when new 
to have a priming, and one, two, or three coats of oil 
paints, as may be considered necessary. It should have a 
coat as soon after it leaves the founder or smith as pos- 
sible, to prevent early stages of oxidation. Old work 
should be cleaned, scraped, and filed if necessary, to 
remove rust, broken paint, and dirt, 
fag. Graining is understood among painters to be the imi- 
tating of the several different species of ornamental woods, 
as satin-wood, rose-wood, king-wood, air-wood, mahogany, 
wdnscot or oak, and others. After the necessary coats of 
paint have been put on to the wood, a ground is then laid 
of Naples yellow and ceruse, diluted with turpentine if for 
satin-wood, which is left to dry. The painter then prepares 
small quantities of the same yellow and ochre with a little 
brown, and boiled oil and turpentine, and having Ttn'-rm ] 
this, spreads it over some small part of his work. The flat 
hog’s hair brushes being dipped in the liquid and drawn 
down the newly laid colour, the shades and grainings are 
produced. To obtain the mottled appearance, the camel’s 
hair pencils are applied, and when completed the work 
Js loft to dry, and afterwards covered by a coat or two 
of good copal varnish. Imitation wainscot requires the 
use of combs of various degrees of fineness to obtain the 
gram (whence the process is calledcomfiuiy by some persons) 
and the flmver is got by wiping off the colour with a piece 
o[ rag. \vhcn dry itis orcr-grained to obtain a more com- 
plete representation of the natural wood, and then 
Tarnished. If the work be done in water colour and not 
ui oil, beer grounds to act as a drier are mixed with the 
this seta it ready for varnishing. A “patent 

bS ^ ® ® pattern upon it, 

S’ ^*itroduced. The writer of this article 

deal wcU sized to prevent 

oak, wilhout tho preliminaiy operation, delav and 
The dry it is to be varnished as usual. 

^ to prevviil lU easy detection except by the touch. ! 


Ornamental painting embraces the execution of friezes Omi 
and the decorative parts of architecture on walls and ceil- pain 
ings in chiaroscuro (or light and shade) or ninwn priiv> p ie 
colouring. The ground is well prepared, and of the tint 
of the proposed work; the ornament and figures are drawn 
upon it, and are then p^ted and shaded to give them their 
due efiieot. This kind of work is sometimes painted on 
doth and then fastened' up. When the ornamentd work 
is of a similar pattern throu^out,' as mouldings, fretwork, 
a running ornament, &o., it is effected by stencilling. 8ten( 
This method consists in drawing a certain length of the 
pattern on paper, which is pricked through with a large 
sized needle, then laid on the wall to he ornamented, and 
struck with a small linen bag containing powdered chalk; 
the chalk enters the apertures, and fixes itself against the 
paint. The painter then ^ws it, pr fills in the pattern with 
colours. Another method is to cut out the pattern where 
possible, and the paper, being stiffened with size, is laid 
on the surface, and a brush filled with the colour passed 
over it ; the paper is carefully removed and laid on a fre^ 
place, and so on. The pattern may then be touiffied up when 
dry with another tint, or with gold, or another pattern with 
minuter detail laid on it, and the operation repeated. A ’ 
wall surface may be covered witli such an ornamentation, 
of which paper hangings ore a cheap substitnta 
Many of these methods of decoration having been styled Uapiit 
sham^ the promoters of real ' woods advocated the dis-'’”’”^' 
use of paints, Ac. This has led to the, increased use of ' 
deals and pines for inside doors, wainscots, linings, shatters, 
and the like, which, if not left as completed by the trades- 
men, are sized and varnished or polished.- But in such a 
case a ^od sriection of the wood is necessary, and it has 
to be picked. Another method is to stain 'the timber, 
as of roofs, galleries, and the like, or the joiners' work, 
so that it represents various tints of oak, and this is’pro- 
tefeted by a coat or two of varnish. These systems are 
open to the oldection that the varnish, especially in toma, 
darkens rapidly, and every coat .of it adds to the defect, so 
that in a few years paint is required to give the work the 
clean and lively appearance the wood originally possessed. 

Beal wainscot, mahogany, and other woods are usu^y 
polished; the first is sometimes varnished after hemg 
properly prejmred to prevent the rise of the grain which 
occurs when it is touched by a liquid. VaniWi' 

Yornishing having been frequently referred to, we 
notice that there are many varieties useful for various pur- 
poses. Like white lead, oil, and tnipentine, they ate sul^Bot 
to much adulteration, whereby the work is deprived of its 
proper consistency, and the painter and his employer 
satisfied with the result. There are drying varnishes piau® 
with spirit of wine ; these are applied to some furniture, 
mouldings, dec. Yamishes made with essential oil^ especi~ 
ally those made with oil of tarpentine or ether and 
copal, are veiy solid, and better than those made with lat 
drying oils, whidi, from their colour being dark, are usea 
only with grounds of a dark colour; Yarnish wo so®®" 
times be tinted to correct defects of colour in graining, 

'For wood-work copal varnish in oil should alone be 
It is not within our province to enter upon tlie tag 
class of painting on walls, which comes under the tnmo 
the decorator, including ftht of the gilder and the ^i® 
draughtsman and colourist, nor upon the hi^ier rinw 
paper-hangings. Decorations must necessarily 
upon tho taste and skill required or employed in proaob^^j_ 

them. Paperban^ngs arc paid for "by the J® t 

a piece being mo^ in England twelve yards long 
twenty inches wide, and the hanging is charged at so 
the piece. A dozen of borders is twelve yards lon^ 
are cluirged by the yard for the material, unii V . 
dozen for hanging. Sizing and otherwiso preparing 
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nails may be requinte before ban^g the papers; and 
nasbing old papers from off tbe walls sbonld always be 
insisted upon 1^ tbe owner of a bonse, as accumulations 
of paste, colours, and size are apt to breed Tertnin, and, 
as some tbink, to give rise to fevers. French paper-bang- 
ings are only eighteen inches wide and nine yards long. 
Wood-linings, old panelled wainscoting, and other irregular 
surface^ require to be canvascd and papered before tbe 
decorative paper is bung, otherwise it is liable to crack 
with the sbiinkiug of the wood. 
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The principal publications on honse painting are as follows: 
~Tingiy, Paining and VamMet’g Guwe, 8 vo, 1832, 8 d edit; 
Hi|gins, Painftr’s and Jkeoralor's Companion, 4to^ 1841 ; Aiiow- 
smith, EouseDteoratoPgandPainla^g (faide,i\o, 1840; Field, Auff- 
vuttit of the Painiet'g jlrt, 12m(^ 1850, and his ChromoUtgraj^y, 
4t(^ 1841 ; Smith, The Art of HoueePainiing, 12mo, 1687, improved 
W. Batcher, 8 vc^ 1821; lirhittoid:, Deeondite Paintei's Oidde, 
4to, 1841; Moxon, Grainer’s Guide, 1842; Barber, Fainia'i. 
Aseislant, 12mo, 185S ; TFood and MarHU ImUaUn’e iTanudl, 8 t(^ 
Edinb. There are two or three French journals which give ex- 
amples of imitations of woods and marble^ and dlnstrations of 
decorations for apartments. fW. P.) 
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BUILDING SOCIETIES, or societies "forfbeputpose 
of raising, by tbe subscriptions of tbe members, a stock or 
fund for maldng advance to members out of tbe funds of 
tbe society upon freehold, copyhold, or leasehold estate by 
way of mortgage,” maybe “either terminating or perma- 
nent ” (37 and 38 Tict. c. 42, § .13). 

A “terminating” society is one “wluchbyitsralesis to 
terminate at a fixed date, or when a result spedfied in its 
roles is attained/* a “ permanent ” society is one “which bos 
not by its rules any such fixed date or specified result, at 
whidi it shall terminate” (§ 5). 

A more popular description of these societies would 
be, — Societies by means of which every man may become 
own landlord,” their main purpose being to collect 
together the small -periodical subscriptions of a number of 
members, until each in his tarn has been able to receive a 
sum sufficient to aid him materially in baying his dwdling- 
honse. 

The origin and early history of these societies is not 
very clearly traceable. A mention of “bnilding dabs” 
in Birmingham occurs in 1795; one is known to have been 
established by deed in the year 1809 at Greenwich; an- 
other is said to have been founded in 1825, under the 
auspices of the earl of Sdkirk at Eirkcadbright in Scot- 
land, and we learn (Scratchley On Buildir^ Sodaiee, pi 5} 
fiTini: similar sodeties in that kingdom adopted the title of 
“menages.” 

'When the Friendly Sodeties Act of 1834 gave effect 
to &e wise and liberal policy of eictending its benefits to 
sodeties for frugal investment, and generwy to all associa- 
tions having a similar legal object, several building sode- 
ties were certified under it^ — so many, indeed, that in 1836 
a short Actwaspassed (6 andT'WilLIV. cap. 32), confirm- 
ing to them the privile^ granted by the 'Friendly Sodeties 
Act, and according to them the additional privileges (very 
valuable at that time) of exemption from the usury laws. 


simplidty in forms of conveyance, power to reconv^y by a 
mere endorsement under the hands of the trustees for the 
time bdng, and exemption from stamp duty. This Act 
remained anal!«i.'ed till 1874. 

The early sodeties were all “terminating,” — consisting Terednat- 
of a limited number of members, and coming to an end as ing 
soon as every member had received the amount agreed 
upon as the value of his shares. 

Take, us a simple tjpicsd example of the worlonB of such a 
sodety, one the dunes of which are £120 eacA, lealizMle hy sub- 
BcT^tions of 108. a month during 14 years. Fourteen years hap- 
pens to he nearly the time in whicdi, at 6 per cent, compound 
interest a sum of money becomes dmiUed. Hence the present 
value, at the commencement of the society, of the £120 to 'be real- 
ized at its eonchision, or (what is the same thing) of the subscrip- 
tions of 10 s. a month by which that £120 is to be raised, is £ 00 . 

If such a society had issued 120 shares, the aggregate subreriptions 
for the first month of its eostence would amount to exactly the smn 
required to Pty one member the present valne of erne shsr% One 
member would accordingty receive a sum down of £ 00 , and in order 
to protect tire other members &om losa^ woidd execute a mortgam 
of his dwelling-honse for ensuring the payment of the iiiture sub- 
scription of 10 s. per montii cmtil every member had in like manner 
obtained an advance upon his shares, or aecmnulated the £120 per 
share; 

As £00 is not of itself enoi^ to buy a house, even of the most 
modest kind, every member ^mrous cu nang the society for its ori- 
ginal purpose of obtaining a dwelling-honse by its means would 
require to take more flian one dure. In tiiis rereect the Act of 
1830 presented a curious inconsistency; it limitedT the amount of 
each Aare to £160, and the amount of the monthty contributions 
on each share to £ 1 , but did not limit the number of shares a 
member m^t hold. If its purpose in this respect was to confine 
tire operation of tiiese sodeties to the industrial dasse% it wu de- 
fective. Theorilyrationalejtylaimtionof theprovisionisthatitwBS 

an antidpation m the modem system of limited lialnlity. 

The earlier formed societies (in Loudon at least) did not Ifames eJ 
usually adopt the title “ Building Society f or they added to societies, 
it some farther descriptive titl^ as “ Accum^ting Fund,” 
“Savings’ Fund,” or “Investment Association.” Several 
are described as "Societies for obtaining freehold property,” 

IV. — 65 
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or simply as Mutual Assodatious or Societies of 
Equality.** The building sodeties in Scotland are mostly 
caUed ** Property Investment Companies,” or by some 
similar name. Although the term ** Benefit Building 
Sodety ** occurs in the title to the Act of. 1836, it vna not 
tall 1849 that it became in Engla nd the sole distinctive 
name of these sodeties ; and it cannot be said to be a happy 
description of them, for as ordinarily constituted they 
under^e no building operations whatever, and merely ad> 
vance money to their members to enable them to build or 
to buy dweUing'honses or land. 

_ The name Building Sodety,” to(^ leaves wholly out of 
dght the important functions these sodeties fulfil as means 
of investment cd small savings. The Act of 1836 defined 
them as sodeties to enable every member to receive the 
amount or value of a share or shares to erect or purchase a 
dwelling'house, &c., but a member who did not desire to 
erect or purchase a dwelling-house might still receive out 
of the funds of the sodety the amount or value of his 
shares, improved by the payments of interest made by 
those to whom diares had been advanced. 

About 1846 an important modification of the system of 
these sodeties was introduced, by the invention of the 
‘‘p^anent*’ plan, which was adopted by a great number 
of the socaeties established after that date. It was seen 
aat these someties really consist of two classes of membere : 
that those who do not care to have, or have not yet re- 
ceived, an Mvance upon mortgage security are mere inves- 
tors ; and th^ it matters Uttle when they commence invest- 
ing, or to what amount, while those to whom advances 
have been made are really debtors to the sodety, and 
arrangements for enabling them to pay off tbdr debt in 
vonom terns of years, according to their convenience, 
would be advant^ both to themselves and the sodety! 
By permitting members to enter at any time without bact- 
payment, and by granting advances for any term of yeara 
agreed upon, a contouous inflow of funds, and a continu- 
^ profitable investment of them, would be 

^ “J?rest of each member in the sodety would 
Wnate when to share was realized, or his advance paid 
-would continue with the accruing sub- 
Sn^" employed in making othS 

Und« this sy^ Eroding Sodeties have largely in- 
devdoped. In the connly of MiddlesSdoie 

number of societies 
W*. l» ta. a,. 

exutence. The operations of somerf *bll in 

extenslTe. The Bnaai^ r«ry 


ivaxi, — — ~ xn oCot« 

into the subject in 1872 estimn^^ Cran missHmera who inquired 

larger societies m to th?&th “5 ** ^ilKons. 

all elosses of provident where, indeed, 

“d^^operativo societies, are inora*falw a societies 

^tK !ro this naa^ Ce^ ffi devel<^ than in the 

tote. ”” “»*w « 

fay w* met -"ito some 

ef which irtKmt^ 
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hution of a member who has not received an advance hsing n,n»]f, 
emaUer, while the amount of fite advance is much laigerrmd it is 
made wif hont any calcdation of interest. Thus a society will issue 
say 500 shares, on which the contributions are to be la 3d per 
wrek, and, os soon as asum of £800 has accumulated, will allot itby 
ballot to one of the sbateholdet^ on condition that he ie to renav ft 
rnthout mterest ^ instalments in 10 or yeara, and at the rame 
time to keep m his sharc-conttibutions. The fortiinato Terinient 
of the ap^p*tion u at liberty to sell iti and frequently does m at 
tt profit 5 but (except from fines) no profit whatever is earned by 
those who do not eucceed in getting an appropriation, and as tbs 
number of members successfbl m the ballot must necessarily be ptn«n 
xn too earlier yeara of thoaociety, toe others frequentiy h«ome dis- 
contents and retire. These societies cannot^ of coursa borrow 
money, for os they receive no interest they cannot pay any. The 
plan hu tccei^ ^en modified by granting toe appropriations 
altcnmtely by ballot and rale, ao that by toe premiums paid on the 
sales (which are too same in cfTcct os payments of interest on the 
amount actually advanced) profits may ho earned for the investing 
' membera. 

A modification rf the ** mutual '* plan is to make all the Apnm 

^ '”^5 *be mutual 

society back to the ordinary form ; for it amounts to precisely the..i.«. 
same thing for a man to pay lOs. a month on a loan of £00 for 14 
yean^aafor him to borrow a nominal sum of £84 for the same 
period, repayable in the ramo manner, but to allow £24 off the loan 
os a biwmg ^ at the sale. The only dificrenco between toe two 
cutssra of societies is that the interest whicli the member pays ttoc 
bids for his juivance dej^ds on the amount of competition at the 
bidding, and is not fixea ly a rule of the society. 

in 1874 on Act was passed at tlio instance of toe huiltog sodeties Act of 
conferring upm them several valnable privileges^ and relieving 1874 
them of some disabilities and doubts, whito had grown up ficom the 
judicial expodtions of the Act of 1838. Building societies are now 
ucorpomm bodiea, and the members, and all who derive tifle 
tbrongh them, henceforth will not have to trace fliat titic through 
a Buccesnon of trnstccs for a sodety. Again, a di^nct dedaiation 
IS given to the members of entire fre^om from liahilito to pay any- 
thing beyond the arreata due from them at the time of winding np^ 
or too amount actually secured ly their mortgage'deeds. Power to 
Donow money ie also expressly mvim to the societies by toe Act; bat 
npoa two imnditions -that tooiimitation of liability must be made 
raoTO to toe lender, by being printed on the acknowledgment for 
the loon, and that too borrowed money must not exceed tiro-thiida 
of toe amount secured by mortage ftom toe members, or, in a ta<- 
mining society, one yearia income from subscriptions. 

. Previous to toe pasamg of the Act (or nitoer to the judidal dtd- 
^n in -Mfng v. Mead, wdiich toe clause of toe Act makes statatoif) 
tMre had been, on the one hand, grave doubts on high li^ author* 

A ® sodety could borrow money at ^ ; whue, on the 

other hand, many societies in otder to raise funds cairicd on to# 
"*^0^ of depodt banks to on extent far exceeding the aniounta 
used by them for tod.r li^timate purpose of investment on mort- 
go^ It IS now enacted, that if a society borrow more than toe 
stetute authorizes, toe directors accepting toe loan shdl be persoa- 
ntiym^pndble for tlie excess. 

The hi^y of building sodeties tons 1 


process in toe past and equal promise for toe futare. 
aM moral utilite of sodones established for toe direct 
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and 
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Bg a man to become proprietor of his dwelling-honse is obnons, 
toe extent to which that purpose has been efiec^ is veiy cou* 
nderable. 

/ mentioned that building sodeties flourish in America 

tootsbly in Massachusetts, where they are called “Mutual Lpa“ 
PUnd Assodations^'* and Fennsylvaiiia), and in toe British colonieSi 
espe ciaUy tha t of Tictoria, Anstmlia. (E. W. B.) 

BUITENZORG, iihe capital of an assistant-residemy 
me island of Java, is situated in 6® 37' S. lat and 10_6®5£ 
E. long., and is 66 miles B. of Batavia, with which i* 
has been connected by rail since 1872. Lying 830 fe®* 
almve the level of the sea, and possessing a salubrious 
climate, it is becoming a favourite place of residence for 
rile Butch of the greater mliy. Its prinmpal buildings con^ 
prise the new church, which serves both for Ptotestant and 
Rmnan Catholic worship, a mosque, the r^ent’s 
mccellent barrackB for the gaixisox^ a prison, built in lo» » 
a bathing estaldishmen1> and riie countiy palace of toe 
governor-general. This splendid edifice occupies the fl» 
of toe old castle, which was founded in 1744 by Ba»n 
^of, enlarged by Daendels in 1809, restored hy Va® 
^p^en in 1819, and destroyed ty an earthquake in 18 
The botanical garden^ laidoutin 1817 by VanderOg«D^ 
are among the finest and most expensive in the world. 


i 
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the ndghbotirhood of Buitenzoig is Batton-Toulis-Coca* 
baton, a sacred irood held in high veneration by the 
natives. 

BUJALANCE, a tovrn of Spain, in the province of 
Cordova, and about 25 miles E. of tW dty. It contains 
a Moorish castle flanked with towers, two hospitals, a found- 
ling asylum, and a seminary for the education of girls. 
Leather and woollen doth are manufactured. Population 
8946. 

BUKCWINA, a duchy and crown-land of the AimMan 
empire, bounded on the N. and N.W. by Galicia, W. by 
Hungary and Tran^lvania, S. by Moldavia, and H by 
Moldavia and Russia. It has an area of 4036 English 
square miles, and the population in 1869 amounted to 
511,964, of whom 255,919 were males and 256,045 
females. The country, espedally in its southern parts, is 
largely occupied ly ofishoots of the Carpathian mountains. 
Its northern border is skirted by the Dniester, and a con- 
siderable section is drained by the Pmth, but by far the 
larger portion belongs to the system of die Danube, and is 
watered by the head streams of the Sereth, the Moldava, 
and the Bistritsa. The climate is healthy but severe^ 
especblly in winter j and the soil, particularly in the north, 
is of great fertility. A large part of the surface, — according' 
to official statistics in 1870, no less than 1,050,849 acres, 
or nearly one-half of the whole, — ^is occupied by woodland ; 
and the very name of the country is denred from the 
abundance of beech-trees. 'Wheats rye, oats, maize, barley, 
beans, potatoes, flax, and hemp are all more or less 
cultivated: and about 643,319 acres of arable land are 
under tilla^ Gardens and meadows occupy 301,706 acres, 
vineyards 11, and pasture 290,531. In 1870 the number 
of horses in the duchy was 42,649, cattle 224,424, sheep 
217,913, goats 18,786, and swine 133,385, while the 
bee stows amounted to no fewer than 27,091. The 
mineral prpdnctions comprise copper, iron, lead, silver, 
coal, salt, sulphur, and alabaster, some of wUch, however, 
are onlyyidded in very moderate quantities. In 1870 the 
iron ore obtained amounted to 5808 tons, the copper to 
945, and the salt 2590. The principal mineral springs are 
at Dorna-'Watra, Jakobeny, and Lopuszna, but none of them 
as yet are much frequented. The coun^ is divided into 
the eight districts of Czernowitz, Eimpolung, Eotzmann, 
Badautz, Sereth, Storo^ec, Suczawa, and 'Wisznitz, the 
capital Czernowitz forming a separate and ninth division. 
There are seven towns in all, ei^t market-villages, and 
456 hamlets, the most populous places being Czernowitz 
with 33,884 of a population, Badautz 9429, Suczawa 7450, 
Sereth 6486, Busausmare 6419, and Eimpolung 5561. 
Industrial activity is still comparatively sli^^ the most 
important establishments being the breweries, of which 
there were fifteen in 1870, and the distilleries, which 
numbered forty-nina The population is of various origin, — 
about 180,000 being .Bonmanians, 200,000 Bnthenians, 
and the rest Germans, Foies, Jews, Hungarians, 4:a The 
Oa rmnn language alone is used in twenty-one of the village 
schools, and Bonmanian in forty-nine, while in many both 
are inusa In 1869 there were 376,946 adherents of the 
Greek church, 74,347 Catholi^ 11,393 Protestants, and 
47,772 Jews, the total population amounting to 511,964, 
while in 1857 it was only 456,920. The Bukowina diet 
conrists by the law of 1861 of thiriy members, includ- 
ing, besides the bishop, ten appointed by the lauded 
proprietors, seven by Ae towns, and twelve by the 
rural communes. Five members are sent to the im- 
perial diet. Originally a part of Transylvania, Bukowina, 
passed in 1482 to Moldavia, and in 1775 to Anstiia, 
who united it in 1786 as the Czernowitz circle with 
Ghdida, but in 1849 'raised it to its present independ- 
ence 
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BULACAH, the chief town ui a province of the same 
name in the Philippine island of Luzon, situated on an 
arm of the Pampanga delta, about 15 miles N. of hraniln. 
With the exception of the churches and a few stone 
buildings, it was completely destroyed by fire in 1859, 
but has since been rebi^t. Population estimated at about 
10 , 000 . 

BULAHDSHAHB, a district of Britidi India, in Ihe 
Meerut division, under the jurisdiction of the TJwntBiiBTifc 
Governor of the N.W. Provinces; lies between 28° 3' 
Md 28“ 43' N. lat, and 77“ 28' and 78“ 32' E long. It 
is bounded on the N. by the district of Meerut; on the 
E by the districts of Moradabad and Budann ; on the S. 
by the district of Al^arh ; and on the W. by the districts 
of Gdrgdonand Delhi. I3ie district stretches outin a level 
plain, with a gentle slr^e &om north-west to south-east^ 
and a gradual but very slight devation about midway 
between the Ganges and Jumna. Prindpsl rivers, the 
Ganges and Jumna, — ^the former navigable all the year 
round, the latter only during the rains; minor riven^ 
Hindan and East E411 Nadi, not navigable. The Ganges 
canal intersects the district^ and serves both for irrigation 
and navigation. Area of Bulandshahr district, 1910 square 
miles, of which 1368 are under cultivation; 346 cultivable; 
but not actually under cultivation ; and the rest uncultivable 
waste. Population in 1872, 936,693 souls, residing in 
182,694 houses, and inhabiting 1566 villages; persona 
per square mile, 490; per village, 598; per house^ 5*1. 
Of the total population 760,602 or 81*2 per cent, were 
Ptindns; 175,900 or 18*8 per cent. Mahometans; and 91 
Christians and others. 

Cotton, indigo, sugar, wheat; tobacco, barley, millet, and vaiions 
kinds of pnlse^ form tiie piindpiJi agticdtnml prodncts. The chief 
traffic routes are— (1), SoadfromMeernttoAli^h; (2), fromDdhi 
to Bareilly j and (8), between Ddhi and Andpahahr. The East 
Indian Buway nesses through the district. Total revenue in 
1870-71, £178,422, of which £155,676, or 88 per cent, was from 
land. The regular constabuhuT police consisted of 628 men in 
1870-71, hendes the rnial or village watch. Bnlanddiahr district 
contained 802 schools in 1872-78, attended by 8859 pnpils. Hu 
following twelve towns in the district have upwards of 6000 inhaln- 
tants : — 1. Boran or Bnlandshahr, the administrative headquarters; 
aituat^ on the right bank of the Edlf Nadi, on the route from 
Bmilly to Delhi, m 28* 24' K. let and 77* 66' K long ; eiee. 111 
acrea ; population, 14,804 ; municipal income in 1872, £1076 ; 
ezpenditnre; £1189, 2 b. ; rate of mnnidpal taxation, la. 5|d.yer 
head. 2. Dihoi— area, 108 acres ; popmation, 7782 ; mnnicipal 
"income; £846, 168. 9d.; eiqienditu^ £298, 7a 4d.; rate of taxa- 
tion, 10}d. per head. 8. Andpdiabr— area, 128 acres ; popnlation, 
9886 ; mnnidpal income; £598, 14a; eimenditnre; £682, 14a; 
rate of taxation, la 8id. per bead. 4. Jahonghihad— 114 acres ; 
population, 9408 ; mnnidpal income, £671, 8a 6d. ; expenditure; 
£fiO, 12a 9d.; rate of taxation, l8,2|d._ 6. Shikdrpnr— area, 116 
acres ; popnlation, 11,160 ; mnnidpu income £486, 19s. 6d. ; 
expendittne, £408, 11a 9d. ; rate of taxation, OJd. per h^. 6. 
Dankanr — uea, 251 acres; ]^pnlation, 6428; mnnidpal income; 
£189, 2a 4d. ; expenditnie, £168, 9a Id. ; nte of taxation, Sfd. 
per bead. 7. Jhighar — area, 50 acres ; popnlation, 6682 ; mnnidpal 
income, £241, 15s. 6d. ; expenditure, £199, 2s. 9d. ; rate of taxa- 
tion, lOfd. pCThead. 8. Jewar— area, 78 acres ; popnlation, 7899 ; 
mnnidpu income; £282, 148. 4d. ; expenditure, £288,178. Id.; rate 
of taxation, O^d. per head. 9. Siydna— area, 65_ acres ; population, 
6268; mnnidpal income £29A 14a 5d. ; expenditure; £251, 9a 4d.; 
rate of taxation, ll|d. 10. Gnlaothi— area, 44 acres ; poimlation, 
6608 ; mnnidpel income, £289, Os. 8d. ; expenditure, £228, 28. 7d. ; 
rate of taxation, lOJd. per head. 11. HhAqa — area, 206 acres; 
population, 26,868 ; mnndpal income, £2801, 14a ; expenditure, 
£3028, 10a ; rate of taxation, la 8|d. per head. 12. Sikoidarabad 
— area, 199 acres ; pqpnlation, 18,840 ; mnnidpal income, £088 ; 
eiraaiditn^ £689, 10a ; rate of taxation, la Ofd. per head. The 
dimate of district is liable to extremes; being very cold in the 
winter and excessivdy hot in the summer. 

Towards the end of the last centniy, the district passed into the 
hands of Pemm, a Piend common sulor, who had won hia way up 
to the rank of a gmetal in the hlarhatta servica Its annexation 
formed one of the Imding points in the hlarqnis 'V^dlesl^s ]^ii<9'> 
and it was ceded to ns by the Scindia treaty of 1803. Bu la n dah nhi 
eiyoyed a bod consincnonsness in the mutiny of 1857, nhen th> 
Gtgar peasantry plnudned the towns. 
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thexe aie 4,000,000 in tlie Tnrkisli empire, and Professor Szabo 
makes their nnmher in Serria 100,000. As early as the 14Qi een- 
tniy emigration took place to the Banat; where the Bnlgaiians 
nnmher nprcaids of 23,000 ; and in Tian^lrania there b a colony 
which retains its^ect. {^pnbtAriftm d. JTien. Atad., PhU.- 
fiiii. a., 1356.1 Mnch more important are the Bnlgaiian setde* 
ments in Bessarabia, which in 1562 numbered 70,000 inhabitants. 
Hiese began to be formed as eailr as 17S7, and receiTed strongacces- 
mons from ISOl to 1S12. The chief town which owed its emstenec 
to this transmigration is Bolgrad, on Yalpnk, which passed 
with a portion of Bessaralna to Moldavia in 1S51. Abont 1S65 it 
had 9000 inhalntants. 

For tanher iafonsstioa the reader mar cosists Joehase's ■* Josmer Into 
theBa^aalalSIT** (/csr.S, Gicy. &«.1SS0; Frihs,in MsudeFAtaidiS 
Fiitnicsrf, eftie vl tea. Lt Lejeaa, £r.'b:r;nir.Ve & la Tiryaft ISSt; 

St Clair aai Brephv. SniAveia Sa.’^jria, ISSSt Toaer, 

1S3: Sas.'Skise TcaBalgarien.'' la JT.fi'eo/r.AjetK'A.ta tlTei, 

ISiS; Eaalm Srifn, Jl^usledin, ISSS, and Snaa. BiCffarlm, lad 

derStHaa, 15TS: Biada<lEa.‘*lHe Sana la derl^el" (PtUnaasa't J/tttktiL, 
1SC9, s!L); &. ncsier, £Ssj-;iii£r StuJ&s, 1S7L 

BULGABIN, ThssdIcs (17S9-1S59), a distingiiislied 
Snsdan writer, was bom in Lithuania. ESs father was an 
officer under Kosciusko in the last disastrous Polish cam- 
paign. Bj some inflnence of friends Thadffiius was entered 
at the college for military cadets at St Fetersbuig, and after- 
wards received a commissionin theRussian army, with whiiffi 
he served against Kapoleon and in Finland. He then left 
the Bnssan army, joined the Poles nnder Napoleon, and took 
part in nearly all the great campaigns in Spain, Germany, 
and Russia. After the faU of the emperor he took up 1^ 
residence in 'Warsaw, and devoted himself to literature, 
writing in his native Polish language. In 1819 he removed 
to St Petersburg, learned Russian, and became Russian in 
every way. He edited, alone or in conjunction with Greteh, 
the ^'oriiem AreAira, the 2iortharn Bee, and the Btunem 
Thalia. Li 1829 his first novel. Inn YntJiagen, gained 
great popularity. A continuation was afterwards publbhed 
nnder the title -Peter Iranoviteh VuKhagen. His other 
works comprise two novels, BemetriuM and Mazeppa, an 
Aeoanat of Eussia (Ru^ia in an Mstorical, statistic^ geo- 
graphical, and literary point of view), and his Pmt nueeaces. 
An English translation of his best novel, Jran Tmdiagen, 
was published in 1831. 

BULGARUS, the most celebrated of the famous “Four 
Doctors” of the law school of Bologna. He is some- 
times erroneously called Bulgarinus, which was properly 
the name of a jurist of the 15th century. Bulgams was a 
native of Bologni^ and was regarded as the Chrysostom of 
the Gloss-writers, being frequently designated by the title 
of the “ Golden 3Iouth ” fee aureum). The time of his birth 
is not known. A popular tradition represents him to Imve 
been a pnpO of !]^erins, but unfortunately nothing is 
known of ^erirrs after 1118 A.S. Bulgams, on the other 
hand, died in 1166 jld., having attaint a great age, and 
having become childish before his death. There is thus 
no inseparable difficulty in pmnt of time in accepting this 
tradition as &r as regards Bulgams, although Savigny 
considers the general tradition to be inadmissible wnirffi 
rqiresents aU the Four Doctors to have been pupils of 
Imerius. 3Iiartinos Gosia was the next most celebrated of 
the Four Doctors. He and Bulgams were the chiefs of 
two opposite schools at Bologna, corresponding in many 
respects to the Proerdians and Sabinians of Imperial Rome, 
Hartinus being at the head of a sdiod whidi accommodated 
the law to wlmt his opponents styled the eqrrity of “the 
{inrse” {cegutias burtalia), whilst Bulgams adhered more 
closely to the letter of the law. The school of Bulgams 
ultimatdy prevailed and it numbered amongst its adhe- 
rents Joannes Bassianns, Azo, and Accursius, each of ' 
whom in his turn exendsed a commanding infiuence 
over the coarse of legal stndies at Bologna. Bulgams 
took the leading part amongst the Four Doctors at the 
diet of Roncaglia in 1158, and was one of the most 
trusted advisers of the Emperor Frederick L His most 
celebrated work is his commentary Be. S^ulii Juris, 
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which was at one time printed amongst the writings of 
Placentinns, bnt has been properly reassigned to its tme 
autiior by Cnjacins, upon the internal evidence contained 
in the additions atmexed to i^ which are imdonbtedly frrom 
the pen of Placentinns. Savigny considers this Comn^fory, 
which is the earliest extant work of its kind emanating from 
the school of the Gloss-writers, to be a model specimen of 
the excellence of the method introdneed by Imerius, and a 
striking example of the brilliant resnlte which had been 
obtain^ in a short space of time a constant and 
exclusive study of the sources of law. 

BULL, PAPAt. See Bulls ass Bbiefs. ' 

BULL, Gfobge (1634—1710), bishop of St David’s, was 
bom at TTells, and located at Overton sdiool, Devonshire. 
He entered ]^ter College^ Oxford, bnt had to leave in 
consequence of lus refusal to take the oath of allegianp-e to 
the Commonwealth. He was ordained privately 1^ Bishop 
Skixmer in 1655. The first benefice he enjoyed was that 
of St George’s near Bristol, from whi<di he rose successively 
to be rector of Snddington in Gloucestershire, prebendary 
of Gloucester, archdeacon of Llandaff, and in 1705 bishop 
of St David’s. died February 17, 1710. During the 
time of the Commonwealth he adhered steadily, though 
with great pmdence, to the forms of the Chnrdi of 
En^nd, and in the reign of James IL preaidied very 
strenuously against the errors of Romanisnu His worb 
are among the most solid contributions made to theological 
learning by the Chnndi of England. Th^ nniformly 
display great emdition and powerful thinking. The 
Harmonia Apostoliea, published in 1670, is an attempt to 
show the fimdoment^ agreement between tire doctrines of 
Panl and James with regard to justification. The Befenno 
Fidei Fieence, his greatest wor^ publiriied in 1685, tries 
to show that the doctrine of the Trinity was an artiide of 
faith in the Christian dinrch before the Council of Nictea. 
It still -retains value as a thoroughgoing examination of 
aU the pertinent passages in early dhnrch literature. The 
Judicium Eodesne CaEudieoe obtained for him the thanks 
of the French detgy. His last treatise. Primitive and 
Apostolical Tradition, was pnbliriied shortly before his 
death. The best edition of his works is that in 7 vols., 
publiriied at Oxford the Clarendon Press, under the 
superintendence of the Rev. E. Burton. This edition 
contains the Life by Kelson. The Harmonia, B^endo, 
and Judicium are translated in the Library of An^o- 
Catfaolic Theology. 

BULL^ Josx, a distinguished Englisb composer and 
organist, was bom in Somersetshire abont 1563. Li 1591 
he was appointed organist in the Queen’s chapd in suc- 
cession to Blitheman, from whom he had received his musi- 
cal education ; in 1592 he received his degree of doctor of 
muric at Cambridge University ; and in 1596 he was made 
music professor at Gresham College, London. As he was 
unable to lecture in Latin according to the foundation-roles 
of that college, the executors of Sr Thomas Gresham made 
a dispensation in his frivour ly permitting him to lecture 
in English. He gave his first lecture on 6th Cctober 1597. 
Ha afterwards visited Fiance and Germany, and was every- 
where received with the re^ect'dne to his talents. The 
story told by Anti^ny 'Wood of Dr Bull's feat at St Cmer, 
whidi consisted in adding, within a few hours, forty parts 
to a composition already written in forty parts, is sim^y 
impossiblk Honourable employments were offered to him 
by various Continental princes j bnt he declined theni, and 
returned to Enghmd, where he was appunted oi^nist to 
James L in 1607, and in the same year resigned his 
Gresham professor^p. In 1613 he again went to the 
Continent on account of his health ; and, in the Nether 
Inudg^ entered into the service of the archduke. In 1617 
he was appointed organist to the cathedral of KAtre Dams 
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at A.ntTreip, and he died in that dty on the 12th March 
1628. The nsnal statement that he died at an earlier date 
at Hunbuig or LQbeck is incorrect. Little of his music 
has been pnblished, and the opitnons of critics differ mnch 
as to its merits. A claim made on his behalf to the 
composition of the mnsic of the English national anthem 
has given rise to mnch discnssion, bnt it seems now 
gene^y agreed that the claim is not well founded. 
Contemporary writers speak in the highest terms of Bull’s 
skill as a performer on the organ and the virginals. 

BULLA (literally a babble) was the term rued by the 
-Bomans for any boss or stnd, such as those on doors, 
sword-bdts, shidds, Ac. It was applied, however, more 
particularly to an ornament, gener^y of gold, worn sus- 
pended from the neck by children of noble birth until they 
assumed the toga virilis, when it was hung up and dedi- 
cated to the household gods. See CosTmiE. Li ecclesi- 
astical and mediseval Latin, hulla denotes the metal seal of 
oval or circular form, bearing the name and generally the 
image of its owner, which was attached to official docu- 
ments. The bulla of the empire was of gold, while the 
Bapal bulla was of lead. See BuiiiiS and Bbiefs.' 

BULLFINCH (Pgrrkula vulgario), a species of couito- 
Btral bird belonging to the family IHngillidce, of a bluish- 
grey and black colour abc^ and generally of a bright tile- 
rod beneath, the female differing only in having its colours 
somewhat duller than the male. It is a shy bird, not 
as 80 <mting with other spedes, and frequents well-wooded 
wtricts, being very rarely seen on moors or other waste 
lands. It builds a shallow nest composed of twigs lined 
TOth fibrous roots, on low trees or thick underwood, only a 
«w feet ^m the groimd, and lays four or five eggs of a 
btaish white colour speckled and streaked with purple. 
The young remain with their parents during autumn and 
wmter, and pair in spring, not building their nests, how- 
ever, tm May. In ^ring and summer they feed on the 
bnto of trees and bushes, choosing, it is said, such only as 
contam the incipient blossom, and thus doing immense 
injury to orchaids and gardens. In autumn and winter 
feed pnnmpally on wild fruits and on seeds. The 
Mte of the bullfinch^ in the wild state, is soft and pleasant, 
^t so low as sc^dy to be audible j it possesses, however 
^tation, and considerable memory, and 
»n thns be taught to whistle a variety of tunes. Bull- 

forests of Germany, and 
bullfinches sold in this 
A ‘®°gbt continuously for 



I f countries of oc^ 

occasionaUymet withj the 
Sbe authority of White of Sdbome, 

^ f^ng the bullfinch exclusively on 
ItbSSTin gradually changes to black, 

eminent Be- 
at EmieShTdColS^'f®’ r" Hestudied 

works, and after his ® ®®’“® °f Luther's 

J^ppel. Li 1627 he heard^S® *® of 

following year he accom^ 

at Berne. He was conference 



ChthoUc victory at KappS” and“ ®®“®8^“ence of the 
appomted minister of tS* ®®®“ afterward 
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Supper, and wrote an able defence against Luther. He 
had also numerous controversial .writings against the 
Anabaptists. His printed works are very numerous, and 
many of them were translated into EngBsh. form 

ten vols. folio. Bnllinger died at Zurich in 1576. 

BULLIOH is a term applied to the gold and silver of 
the mines brought to a standard of purity, ^e term is 
of commercial origin, and has reference to the predous 
metals as a medium of exchange. It followed from this 
office of gold and silver that they should approximate in 
aU nations to a common degree of fineness ; and tlmngTi 
this is not uniform even in coins, yet the proportion of 
alloy in silver, and of carats allc^ to carats fine in gold, 
has been reduced to infinitesimal differences in the hnllion 
of commerce and is a prime element of value even in gold 
and diver plat^ jewellery, and other articles of mannfso- 
ture. All the new gold and silver coinage of France^ 
Germany, Spain, Italy, Belgium, and tte United States — 
probably of a still wider drde of the prindpal coming 
countries in the world-T-contain nine-tent^ of pure mefaL 
The coinage of Bussia is on the British standard of eleven- - 
twelfths, as nearly as it can be expressed in simple fractions 
of pure gold and silver, the alloy in silver being a Uttle 
more in all cases than the alloy in gold. Bnllion, whether 
m the form of coins, or of bars and ingots stamped, is sub- 
ject, as a general rule of the London market, not only to 
weight but to assay, and receives a correspond^g valna 

The reco^tion of gold and diver from tbe earliest times 
as a convenient means of purchase, their ultimate adoption 
08 a prevailing standard of value, their coinage by aU the 
ridier states into pieces of money, in virtue of which thrir 
circulation and absorption have been immensdy increased* 
and the extent to which they have become the necessaiy - 
financial reserve of Governments, banks, trading companies 
and merchants, have given to these metals a greatly more 
extended^^ use and importance than they could have 
acquired in the ordinary process of arts and manufactures; 
tiiough even in this latter sphere, os gold and silver become 
more abundant and communities richer, the purposes to 
which they are applied and the demand for them are 
susceptible of much expansion. Writers of bigb autbori^ 
Imve attempted at various periods to estimate the prodnc- 
tion of gold and silver, and corrdatively their use and con- 
sumpt in the monetary system and the arts ; but there is 
srarcely any subject of statistical inquiry on which it is so 
difficult to arrive at more than coryecturM results, let in 
'riew of the theoretical speculations that arose on the Ciali' 
fomian and Australian gold discoveries the produce of these 
new fields of supply may here be worthy of notice. The 
Cbliforoiau mines were computed to have in three yeais 
yielded gold to the value of £35,000,000 sterling. ^8 
Australian mines, still more prolific, were estimated in three 
years from their opening to be equal to an annual produce 
of £20,000,000 sterling. Such results, sustained over a 
conmderable period of years, present^ a phenomenon 
similar to the more slowly developed effects of the discoi^ 
of tiie South American mines in the 16th century ; 
must be admitted that California and Australia, niter 
many reverses in their mining industry, remain th® 
gold-productive countries in the world. Bnt their proonce 
of bullion has of late years much fallen in amount. 

The director of the United States’ Mint, in his-r^ 
for 1875, estimates the annual yield of gold and su 
in California and other United States possessions 
8100,000,000, or about £20,000,000. The total esp®" ® 
hnllion and specie from Australia, after 
import (chiefly intercolonial), varied in the fifteen 
1858-1872 from 11^ to 7|- millioDS sterling per ann 
the general tendency being towards the lower amoun 
the later years (Statistical Abstract for Cwe»w 
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olher Possessions of "United Kingdom^ 1874). The annual 
average export in these fifteen years was £9,747,635, and 
must be held to measnre amply the produce of the gold 
and silver mines of Australia. The annual production of I 
bullion in the United States and Australia cannot, on these ' 
data, be estimated at more than 28 millions sterling. I 
Hamboldt found thie annual produce of the gold and ^ver ^ 
mines of America, Europe, and Northern Am, at the 
beginning of the century, to be about £9,700,000. 
The yield of gold and silver from the same sources in- 
1850-57 was estimated by M'Cnlloch, in the Commercial 
Didionaty, to be £14,000,000. The old gold and silver 
mines can hardly have become more productive since the 
advent of the Cs^fomian and AustralUn diggings, so that 
it would appear Ihe latter have increased the visible annual 
supply of gold and silver, about threefold, or from 
£14,000,000 to J^2,000,000. Japan, so far as can be 
judged from the exrdianges, must now be added to the list 
of gold'prodttdng countries. For several yem in sncces- 
mn Japan has exported considerable and apparently 
increasing amounts of treasury or gold and silver coins of 
its own mint In 1874 this export amounted to $13,332,794, 
or nearly three millions sterling (Sir Hetuy Parhes’s 
Summary of Ginstdar Seports). Daring the first six 
months of 1875 the imports of bnllion from Yokohama to 
London were £1,257,170 gold, £95,080 silver; and not 
improbably the next great access of the product of gold* 
mines may be from tlmt part of the world. But notwith- 
standing this marked increase of gold and silver since 1850, 
when one considers the increase of population, the still I 
greater increase of trade and industry, ^ and the vast 
extension of financial and commercial ^airs in the same 
period, it may be hdd donbtfnl whether gold and silver 
rave lost any of their old proportion to the need for them 
and to the work they have to do. 

'When the coffers of the great banka of Europe were 
filled with the virgin gold of Califomia and Anstrdia, one 
of the first consequences was a desire on the part of 
countries in which sUver was either a collateral stand^ of 
value with gold, or the sole standard of value, to discard 
the silver stan^rd and adopt gold as the sole standard, 
involving in either case a large d^placement of silver coinage 
and reserve, and a large infusion in its room of gold coinage I 
and reserve. Thin result was ediibited in the mint opera- ^ 
tions both of France and England. In the former country 
olver retains its quality of legal tender in a modified 
degree ; but the proportion of silver authorized "by the ^ 
Bank Charter Act of 1844 has long disappeared from the 
bnllion reserve of the Bank of England, which now con- 
sists wholly of gold. It was one of the tot resolutions of 
the (lerman Empire, on the condusion of the vrar of 
1870-71, not only to make gold the sole standard, but tq 
Jialnilg e all the old solver money of the Qerman States ; 
and in the same connection it may be observed, that 
the director of the United States’ Mint, in reporting 
£20,000,000 as tire armual produce of the United States^ 
tnines, nses this fact as an argument for the immediate 
resumption of spede payment — or, in other vrords, that the 
Amarimni people, by a strenuous effort, should strive to keep 
as Tniinli of the bnlUon-product of their mines at home as 
may enable the whole currency of the Union to become 
aitihar gold and silver, or of convertible gold value. This 
preference for the more predous metal as the sole standard 
of value, and for gold and silver coin as a medium of 
general drcnlation, may be expected to extend throughout 
the world in proportion as ihe produce of the mines may 
be increased; 'and in tins respect alone there is avast 
opening for the benefidal use wth of gold and silver. It 
gives some idea of the immense service of bnllion in the 
international exchanges, as well as in the replenidunent of 
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the internal metallic drculations, to observe that in the 
thirteen years 1858-70 the annual average registered 
import of gold and silver (real value) to the United 
Kingdom was £27,083,330, the average annual esxparb 
£22,095,346; and that in the same thirteen years the 
average annual coinage of gold and silver in the Boyal Mint 
vras J^,854,661, or nearly equal to the annnd excess of 
imports over exports of buWon, which flows in all this 
volume through London to and from every part of the 
^obe — {Statistical Ahstraet for United Kingdom, 1872). 

IVhile the production of gold has dedin^ of late years 
from the maximam attaint after the Californian and 
Australian discoveries the production of diver has begun 
to increass and in the rapid development of minmds 
containing this metal, is generally expected to increase in 
the future. But it would seem premature from the facts 
of past experience to anticipate any permanent depreciation 
of the value of silver in rdation to gold. The price of 
silver in the market of London from 1833 to 1873 ranged 
from 59d. to 62|d. per oz., and during that time fwy 
maintained its standard value in pax with that of gold — 
(2bMe of Messrs Fixley and Abdl, bullion-brokers, Lon- 
don). But in the subsequent years a decline in the price 
of silver has occurred, and it fell in 1875 to 56d. per ounce. 
This may be the result of temporary causes, such as Q) 
the fact of £20,000,000 of Qerman silver, displaced^ 
the new gold coinage hanging over the market ; and (2) a 
cessation of demand for In£a and China, which the ex- 
changes of the East with Europe may at any time alter. 

BULLS AND BRIEFS, Fapat., are the two kinds of 
authoritative letters issued by the popes in their offidal 
capacity as head of the chnn^ the bulls being the more 
important. Hey are distinguished from ea^ other by 
several marks. 

A irvUd is written on thick polished parchment, com- 
monly in angohiT Gothic characters, and in Latin; it 
is always open; it commonly begins with the name of 
the Fope, but without adding any number (ay.. Fins, not 
Pius ]^), then follows the term qoisagms, then servos 
servarum Pei, then either the phrase ad perpetuam rei 
memoriam, or the greeting tn Domino salvtem et aposlolieam 
henedietionem. It closes with the place and the ^te, which 
is commonly given according to the kalends, nones, or ides 
of the month and the year m the pope. He chief mark, 
however, of a bnU is the seal He popes use three kinds 
of seals — ^1, the signet-ring ; 2, since the end of the 6th 
century, the buUa; 3, from the 13th century, the annulus 
piseatoris. A bull is sealed with the second, the bulla, 
and from this it derives its name. He bulla is a globular 
seal of lead ; on the one side there i^ in modem times, the 
ben HB of St Feter and St Paul, with the letters S. FE. and 
S. FA.; on the other side is the name of Ae Pope. For- 
merly the buUa often bore other impressions ; the name 
of the Fope was always ^ven, but sometimes the < title 
Papa was impressed on the .opposite side ; sometimes a 
Scriptural image, sa(di as the Good Shepherd. He popes 
evidently began to nse tiiis particular seal ^ when, from the 
growing weakness of the empire, the temporal authority of 
the bishop of Borne began to be a real thing, and the popes 
BBanmcil the consulor dress and insignia ; for the bulla had 
been used by the emperor of Constantinople, and its lue 
was permitt^ to many of the great officers of state who 
were accustomed to art for the emperor. He buUa xras 
the common imperial seal, and was used nut merdy by 
the emperors of the East, but also by the early German 
emperors, and even by some of the minor European 
Boverdgns. It was sometimes made of gold, sometimes of 
silver, often of lead, and it was not nntS the earlier part 
of the Middle Ages that the leaden bulla became the dis- 
tinctive mark of a Ibpal charter. « 



“ Ifoa aoto, non ai^to, sacra Bnlla xefnlge^ 

Insignit ehartos junmbea forma sactas.” 

The \rotd huUa — ^meaning first a babble, then any kind 
of small ornament “ quad inflaia,^ then a seal of u globular 

shape to be applied to a charter sealed \rith 6U(^ a 

globular seal, and since the 15th century, exclusively to 
Papal letters of the first rank. If the bull is in prim 
gratiosa the seal is attached by threads of red and yellow 
silk ; if in forma rigorosa, hemp is used. If the Pope 
issues a bull before he is enthroned, nothing is put on l£e 

and the bull is commonly called bulla blanea. Before 
the time of li^icholas IV. such bulls were only valid if 
confirmed after enthroning. Since then they have been 
valid without coi^rmation. Consistorial bulls are issued 
after cooptation with the consistory of cardinals, and are 
signed by all the cardinals consulted. Ducange {Glass. 
Med. et Inf. Zat.) says t^t consistorial bolls are ofien sealed 
with the signet-ring. 

A brief is not so important as a bull It is written 
upon white paper, or thin parchment, in modem cursive 
characters, and is sometimes sent open, sometimes closed. 
It begins with the name of the Pope, then the title Pegio, 
then the number of the Pope, then the phrase mi perjjctuam 
rei memoriam, or in Domino salviem et apostoUoam. hene- 
dusttonem; it ends with the name of the place, and the 
date (the ^y of the month, the year a.i>,, and the year of the 
Pope), and, finally, the words sub annido pUeatoris. The 
principal mark of the brief is its seal It is sealed with, 
red wax, with the signet called "the fisherman's ring," 
which dates from the 13th century, and bears a represen- 
tation of St Peter fishing in a boat, and the name and the 
number of the Pope, ^e distinction between briefs and 
bulls is not much older than the 15th century. In the 
early Middle Ages the word brem was used to denote all 
sorts of diort diarters, and Ducange in his Glossary gives 
over a hundred different kinds of thesn Papal bulls and 
briefs, like all other important legal instroments, are liable 
to be foiged, and hence Boman Catholic jurists have made 
a special study of the various marks by which they are 
able to tdl the age of a charter. The bulls and briefs of 
greatest importance have been published in BvUaria col- 
lections wltich have been put forth at different times under 
the auAority of the chur^ The most important of t hos e 
collections is the Bidlarium Magnum JRonumum, a Leone 
Magno usque adJ3enedieiumJ^lK,Laxembow:g,1727~17d8 
19 vols.'fol., and its continuations. ’ 

BtJLOVT, PaiEDMCH VTiiiHEtM (1765-1816), a Prussian 
general, was bom at Palkenberg on the 16 th Pebruaty 
1755. He entered the army at the age of fourteen, rose 
slowly, and in 1797 was placed at the head of a hntHion , 
He took part in the campaigns of 1806-7, and in 1809 
was made major-general and brigadier of infantry. On 
the renewal of the war a^nst Prance in 1813 he took the 
the rank of Heutenant^neral, was engaged' in 
fte battle of MSekem, and stormed the defences of Halle. 
He was victorious over Ondinot atLudeau and Grossbeeren 
and over Key at Dennewitz. Hpled the attack on the 
rartincations at Leix)si(^ and was conspicuous in the 
Frussian victory at Laon. To him also bdonged the 
honour of closing the rampaign by the capture of Mont- 
martre. For his valuable services ho was raised to the 
rank of general, and made Baron Dennewitz^ with a hand- 
Dnnng the Hundred Days he commanded 

to A? contributed 

to Bliicher’s success at AVaterloo. After the conclusion of 

BULWER, Sin Hentiy Lytton Eable 0801-18721 
of B.iren Dalhng and Bulwer, in 1871. See Daxjjko 


BULWEBrLYTTON, Sib Edwabd Gbobob E^ssx 
Lyttost (1805-73), brother of the preceding, created a peer, 
under the title of Baron Lytton, in 1866. See Lyttok. 

BDHDELEHAND, an extensive tract, contisting pa^^y 
of British districts and partly of native states, in the HorA- 
Western Provinces of India, lying between 23° 53' and 
26“ 26' N. lat., and 77“ 53' and 81“ 39' E. long. It is 
bounded on the H. by the Jumna, on the E by the 
^ ghnllfha nd or the Bew& state, on the S. by the Central 
Provinces, and the W. by the state of Gwalior. 

It comprises the British districts of Hamlrpur, Jalaun, 
Jhinsi, Lalatpur, and B&nd& ; the semi-independent states 
of OrchM or Te^, Datiyd, and Samthar ; and the follow- 
ing petty states held under grants imni the British Govern- 
ment^ viz.: — ^pgarh, Alipnifi, Ashtgarhi Jdgir, Tori- 
Fathpur, Bijnd and Pah&ri Bankfi, Bdrondfi, B&wa^, Beri, 
Bihat, Bij&war, Charkh&rl, seven Chanbiydni Edijqjir 
Jdglrs, Chhatrapur, Garranl^ Gdnrlhar, Jasii, Jignl, Khaniyd 
Dhdnd, Lughd^ Haig&on Bibahl, Pannd, and Saifid, 
Length of Bnndelkhand — ^200 miles from S.E to N.W. j 
breadth, 155 miles ; area variously estimated from 18,099 
to 23,817 square miles. 

The surface of the country is uneven and hilly, except 
in the'Hl.R part, which forms an irregular plain cut up by 
ravines scooped out by torrents during the periodiem 
rains. The plains of Bnndelkhand are intersected by 
three mountain ranges, the Bindhdchal, Pannd, and Bander 
chains, the highest devation not exceeding 2000 feet above 
sea-leveL ‘ Beyond &ese ranges the country is further 
diversified by isolated hills rising abraptly from a common 
level, and presenting ^m their steep and nearly inacc^ 
sible scarps eligible sites for casties and stronghold^ 
whence the mountaineers of Bnndelkhand have frequently 
set at defiance the most powerful of the native states of 
India. The general slope of the country is towards fts 
north-east, as indicated by the course of the rivers which 
traverse or bound the territory, and finally discharge 
themselves into the Jumna. 

The principal rivers are the Sindh, Betwd, Ben, Baighin, 
Paisuni, Tons, Pahuj, Dhasdn, BermA tirmal, and Cbandta- 
wdL The Siu^,TiBing near Siionj in Mdlwa,marks the fron- 
tier line of Bimdelkhand on the side of Gr^or._ Parafid 
to this river, but more to the eastwairi, is the course of the 
Betwd. StUl further to the east flows the Ken, followed 
in succession by the Baighin, Paisuni, and Tons. Tb» 
Jumna and the Ken are the only two navigable rivers. 
Notwithstanding the large number of streams, the depi^ 
sion of their channels and hei^t of their banks render 
them for the most part unsuitable for the purposes of 
irrigation, — which is conducted ly means of JhUs and taima 
These artificial lakes are usually formed ly throwing 
embankments across the lower extremities of vall^^ end 
thus arresting jind accumulating the waters flowing 
through them. Some of the tanks are of grrat capaa^ i 
the Barwd Sdgar, for instance, is 2^ miles in di^eta 
Diamonds are found, particularly near the town of Psnna, 
in a range of hills ci^ed by the lutives Band-.AhiL 

The mines of klah&rdjpur, Edjpur,-Kimeid, and 
contain the finest diamonds; one dug from the 
reputed to be the largest in the world. It was ke^ in tn 
fort of ]^liiyas among the treasures of Bdjd 
Bah&dur. In the reign of -the Emperor Akbar 
of Pannd produced diamonds to the^amount of 
annually, and were a considerable source of revenue, 
for many years they have not been so profiteble. 

Hie tree vegetation consists rather of jungle 
than forest, abounding in game which is preserved ey . 
native chiefs. There ate also within these coverte scvot 
varieties of wild animals, such as the tiger, leopard, aye 
wild boar, nifydi, and jackal 
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Britisli Bundelkhand coutains a population of 2,161,495 
tfonls. The total population of Bundelkhand, British and 
native, has been estimated at 2,260,714. The people 
represent various races. The Bundd&s^ — ^the race u-ho 
gave the name to the country, — still niaintain their dignity 
as chieftains, by disdaining to cultivate tiie soil, nlrtinngTi 
by no means conspicuous for lofty sentiments of honour or 
morality. An Indian proverb avers that "one native of 
Bundelkhand commits as mndi fraud as a hrmdred Dandt^ 
(vreighers of grain, and notorioos'rogues). About Datiyd 
and Jhdnsi the inhabitants are a stout and handj^ opift lace 
of men, \rell off and contented. 

The prevailing religion in Bundelkhand is Hinduis m . 

The principal crops are vrheat, jodr, cotton, indigo, sugar- 
cane, a red dye caUed ddi, various kinds of miUets and 
pulses, and mcthud (Beusia latifolia). Carpets are manu- 
facture at Jhdnsi, andpaperatKalpL Bamboo and Aeaaa 
eatedin from the jangles form important articles of trade. 
Piindpal routes — (1 ), from AUahdb&d to Xasirabdd throng 
Bdndd; (2),fromFathipnrtoSdgarthroughBdndd: (3), from 
Caumpur to Jabalpur j (4), from Cawnpnr to Gnnd through 
Edlpi and Jhdnsi; (S^from Bdndd to Gwalior; and (6) 
from Agra to Sdgar. ^e Jabalpur line of the East Indian 
Railway passes through the native states of Bundelkhand. 
Principal towns, — Edlpi, Bdndd, Jhdnd. Datiyd, TTrchd, 
Jalann, Chhatrapur, Mohobd, and TehdrL The climate of 
Bundelkhand is sultry and unhealthy. 

Histocv.— ChandraVarmd, chief of tbeChandclBdijrats, appeals 
to have established the earliest paiamonnt power in Uandelkhand 
towards the dose of the 9th centniy A.i>. Under his dynasty 
the conntiy attained its cratest qdendonr in the early part of the j 
11th eentiOT, when its Baja, whose dominions extended from the 
Jnmna to the ^crhndda, marched at the head of 86,000 horse and 
. 45,000 foot, with 640 dephants, to oppose the invasion ofllahmnd 
of Ghazni. In 1188 the Chandel dynasty was overthrown hy 
Hrthwi Bdj, the rnler of Ajmir and Bdlii, after whidi the 
conntry remained in rninons aiutchy nntil the dose of the 14th 
century, when the Rnndelds, a spniions offshoot of the Garhwd 
tribe of Bqpnts, established themselves on the right hank of the 
Jnmna. One of these took possession of Urchd by tteacheronsly 
poisoidng its chief. His successor succeeded in further aggrandiz- 
ing the Bnndda state, hut he is represented to have been a noto- 
rious plunderer, and his character is further stained by the assassana- 
tion of the edebrated AbnlCcd, the pwe minister and historian 
iff Akbor. Jajluir Sinh, the third Hnndeld diief, unsuccessfully 
revolted against the court of Ddhi, and Ins conntry became incor- 
porated for a short time with tire em]^. The struggles of the 
Hnndelas for independence resulted in tne withdrawal m the royal 
troops, and the admission of several pe^ states as feudatories of 
the empire on condition of mOitaiy service. The Bunddds, under 
ChampatBaiandhisson ChhairaSdl, offered a snccessMr^stance 
to the prosdytidng efforts of Aurungzebe. On the occadon of a 
Mahometan invasion in 1732, Chhatra Sal asked and obtained the 
asastance of tiie Morhattd F^wd, whom he adapted as his son, 
giving him a tldrd of his dominions. The Marhattas mdnally ex- 
tends their influence over Bunddhliand, and in 1792 the Feshwd 
was acknowledgedasthelordparamountof the country. TheMarhattd 
power was, however, on the dedine ; the flight of the Feshwd from 
his captal to Bassein before the British arms chang^ the aspect of 
affair^ and ly the treaty conduded between the Feshwd and tlie 
British. Government, the districts of Banda and Hamupur were 
tra^erred to the latter. Two diiefs then hdd the ceded districts, 
Himmat Bahacbr, the leader of the SanydsiSi who promoted the 
views td tiie British, and Shamsher, who made common cause with 
the Marhattas. In September 180% the united forces of the Eng- 
lidi and Himmat Bah&ur comp^ed Shamsher to retreat with his 
army. In 1809 Ajaigarh was b^ged ly a British force, and upiin 
three years Hter BaBryar was besieged and taken afteraheavy loss. 
In 1817, by the trea^ of Foonah &e Britidi Government acquired 
from the Feshwd all his rights, interests, and pretensions, feudal, 
territorial, or pecuniair, in Bnnddkhand. In carrying ontthe pro- 
visions of the treaty, an assurance was given by the Bntish GoTwm- 
ment tlmt the rights of those interested in tim transfer should be 
senmadonsly leqMcted, and the host of petty native piindpalitres 
in the pronnee is the best proof of the sinceri^ and good^faitii 
with wmih this clause has been carried out. Bnnng the mntinyrof 
1837, howeven many of the chiefs rose against ns, especially the 
Bani of JhdnsL 

BUNDI, a R^put state of India, under the political 
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superintendence of tbe Government of India tbrongb its 
agent in Rdjput&nd, situated between 24° 58' and 25° 55' 
N. latk, and 75° 23' and 76° 36' E long^ It is bounded 
on tbe H. 1^ tbe native states of Jaipur and Tonk ; on tbe 
E. by the state of Eotal; on the S. Sindhi&’s territories ; 
and on the "W. by the state of Udaipur. Many parts of 
the state are wild and hilly, inhaldted a large hffnA 
popnlation, a race of robbers. Two rivers, the nhnmTwd 
and the Nij, water the state; the former is nat^able hy 
country boats. Area, 2291 square miles ; popnlation in 
1871—72, 224,000, or 97 to the square mile. The diieftain 
and the greater part of his followers are Rl|jpnts. Frindpal 
cn^s — Indian coin, jbtfr, wheat, pulses, and oil-seeds. 1^ 
is found. Q^e dii^s annnal income amounts to iE50,000, 
derived from land-tax levied both in kind and mon^, and 
from customs. Thefts and petty robberies are still of 
frequent occurrence. Our political relations with Bnndi 
commenced in 1804 during theMarhatt& war, and in 1818 
its diief accepted onr protection. The present rnler has 
managed the state for the last fifty years, and done much 
to improve the condition of the people. Bnndi pays an 
aimnal tribnte of jE 4000 to the British Government. 

BDNEER HILL, a small elevation, 110 feet high, in 
the town of Charlestown, 1 mile N. of Boston, in Massa- 
dinsetts. One of the most celebrated battles in the war of 
American independence was fought here on the 17th of 
June 1775. British remained masters of the fidd 
after a long and bloody contest A coimnemorative obelisk, 
221 feet high, has been erected in the centre of the 
grounds indnded within the redoubt on Breed’s Hill. See 
Boston, voI. iv. p. 72. 

BUHSEH, Chbistian Chables Josias, Baron von 
(1791-1860]), was bom 25th August 1791, at Corbadi, 
an old town in TTaldeck, one of the the smallest of German 
prindpallties. He was of honourable but humble origin. 
His father, to eke out tbe scanly subsistence provided hy 
his few acres of land, had entered a regiment "granted" 
to Holland hy the prince. Without pimnotiou or encour- 
agement, he attended cousdentiously to the drudgery of 
hxs post during twenty-nine long yeara, to return at last, in 
1789, a widower, with broken healA and a miserable 
pendon. Brighter days were in store for him through the 
affections of his second wife and the birth of Ch^tian. 
It is on record, how joyous were the evenings in that old- 
fashioned Corbach home, when, after rea£ng a chapter 
from the family Bibl% and devoutly praying with hie 
household, the kindly old man loved to prune, by pithy 
remarks and snatches of proverbial lore, the redundant 
enthusissm and all-embracing fervour of his son. To the- 
latter, success and a host of fond admirers seem from the 
first never to have been wanting. Hor did humility of 
demeanour, exquisite sympathy with all men, and an almost 
unexampled power of work ever fail him. The Corbach 
grammar school was brilliantly passed, and after it a first 
year of university studies, at Matbnig, devoted to divinity. 
But Gottingen in those days attracted all superior minds, 
and the youth of eighteen found himsdf on his way thither 
with the last savings from his father’s purse, intent upon 
appeasing his desire for those wider regions of philological 
and historical learning in which he knew his strength must 
lie. Again all avenues of ontwaid success opend to the- 
unpretending student ; although so young he was entrusted 
with lessons at the Latin school, and soon after with the 
office of private tntor to W. C. Astorj^oidy son of the waD- 
known merchant king of Hew York.* ~ Bnnsen soon became 
the acknowledged thon^ unobtrusive centre of a chosm 
band of stadent% few only of whom have toiled to attam 
that reputation to whiidi their abilities seemed to call them, 

» Mr W. C. Aster, “the landlord of Sew Tork,” as he hu heec 
eeQed, died in Kovemher 1875. 

IV. — 66 





52Si 


BUNSEN 


or that degree of pablic nsefnlness to ■which in an hour 
of genuine enthusiasm they one and all vowed to aspire. 
"Eight royal in all his ways,” as a poet has fitly described 
him, he sympathized with the favourite pursuits of each, 
-wrestled with all, made them to love each other, and held 
high among them the ideals of youth and of sdence. It 
was quite a day of rejoicing in Qottingen when Bunsen had 
won tho university prize essay of the year 1812 by a treatise 
on the Athenian Law of Ivkeritanee, and again afew montiis 
when the university of Jena granted him, unsolicited, 
the honorary degree of doctor of philosophy. 

The time h^ now come for Mr Astor to travd. 
Bunsen had seen little of the world before then. Only one 
journey had he made, but that one was to Weimar, and iu 
company with Arthur Schopenhauer, one of his Qfittingen 
acquaintances, a man of genius, whose fate it ^as been to 
live unknown and to become after death not famous only, 
but the founder of a numerous and turbulent school of 
metaphysicians. Bunsen was introduced to Goethe, and 
bore away the impress of the society that assembled around 
the great poeh In 1813, a journey was undertaken to 
South Germany, daring which Mr Astor was well pleased 
to see his friend revelling in the company of choice spirits 
at each centre of intellect, and shared in his exultation over 
the crushing blow that had fallen upon Napoleon at 
Leipsic. Some months later tliey separated at Gottingen, 
Astor to return to New York, with an understanding that 
they would meet for farther travel two years later, and 
Bunsen to resume his studies which had lost nothinjg of 
their vast range. It seemed to Bunsen a purpose' not 
exceeding the limits of a man’s life to compre^nd the hm* 
tory of dl Teutonic races in reli^on, laws, language, and 
literature. That was the heroic age of comparative philo- 
logy } and thus we see Buiuen, who had read Hebrew when 
a boy, planing into Arabic at Munich, Persian at Leyden, 
and Norse at Copenhagen, as opportunities offered for 
each. 

At the dose of 1816 Bunsen found his way to Berlin, 
to lay before Niebuhr the historian what was then already 
a many years’ plan of learned inquiry. This step led to 
important consequences in the life of Bunsen. Niebuhr 
not only approved of the Titanic scheme, and hoped that 
Prussia, in which all the hope of Germans then began to 
be centred, would in time find money for assisting but 
so powerful an impression did he receive on that occasion, 
that when they met again two years later, Niebuhr, having 
meanwhile become Frussian envoy to tho Papal court, 
exerted all his influence to draw Bunsen into official life. 
Of tho two intervening years it will suffice to rdate that 
they had been spent by Bunsen in assiduous labour among 
the libraries and collections of Fkris and Florence, whither 
the hope of meeting his former ^jupil, Mr Astor, had led 
r w’ contracted during hu stay in the capital 

of France a love for the peculiar graces of French nonius 
which never left him through life. 

FMcinated by the condescending friendship of Niebuhr, 
by the gbrios of Eomo, and also by the charms of English 

1*817 stay ia that ci^y. In July 

1817 he married Miss Waddingtou, eldest daughter and 

sSra Brands Llanover,Sonmonth- 

Sv.fi? “ life purely 

scientific. Littte did he dream that the Eternal Citv vrL 


necessary, tince 1815, by the addition of several millions 
of Catholics to the population of that mainly Protestant 
country, of which they now formed no less than two-fifths. 
An agreement was the fruit of these labours, by which the 
king of Prussia allowed the publication within his do- 
minions of a Papal bull (called De salide anitnarum), 
circumscribing the Catholic dioceses, and determining the 
position of the Bomanist hieranhiy. During this period of 
initiation into the mysteries of Papal statecraft, Bunsen had 
occasion to learn that the Yatican began, under the fostering 
care of the Jesuit order, to revive from the inanition into 
which the French Eevolution and its effects had thrown it 
So universal and so strong -was the .wave of reaction in 
those days throughout Europe that Protestant and Catholic 
talers agreed in the conviction that of all conservatism the 
apex and supreme exponent must be the Pope, as represenlr 
ing " the most ancient succession of sovereigns,” as “ up: 
holder of things as they are.” Considering themselves the 
Pope's bom allies, they dosed their eyes to that stealthy 
encroachment of absolute Eomish power into the diocesm 
within their territory with which the present generation is 
becoming, acquainted in America as wdl as in Europe 
Bunsen was among those who first discerned the coming 
danger. To direct offidal attention towards it, to ward it 
off by fairness and impartiality towards his Catholic fdlow- 
subjects, to preserve religious peace in Ms country, thence- 
forward became the main olgect of his official labours. 

At first Ms success was great. Ih Berlin the king and 
Ms minister, and at Borne each successive Pope .and his 
cardinal secretary, bestowed upon him every mark of con- 
fidence and even of affection. Kin g Frederick Wffliam IHl 
had made Ms acquaintance as early ns 1822 during a brief 
stay at Borne, and had taken unwonted pleasure not only 
in his conversation generally, but even in the outepoken 
but elegant fimnkness with wMch Bunsen defended his vieira 
when at variance with one or two of his sovereign^ 
favourite theories. He evinced Ms appreciation of tho 
youthful diplomatist by desiring Mm to undertake the 
legation after Niebuhr’s retirement from his office. 

In the Papal Government, also, Bunsen’s honest en- 
deavours to preserve a good understanding were readfly 
acknowledged, and formed the basis for one of the rarest 
life friendsMps, and yet a most real on^ with Monsignor 
Capaccini, the confidential adviser of succ^ve PopM w 
foreign affairs, who never swerved from' his prinaplo ot 
both receiving .and meeting every communication 01 tne 
Prussian enviy with equal trust and truthfulness, 

A few wor^ will explain the causes wMch eventually 
led. to a failure of Bunsen’s pacific efforts. Mama^ 
between Eomanists and Protestants (or 
marriages) l^d formerly been of rare occurrence in 
Before the iron will of Frederick the 
demands of the hierarchy of Silesia — the cMef of wmea 
a promise on oath that all children be 
as CatiudicB — had dwindled into a ■passive attitude on t 
part. After the accession of BMnmand and ® t 

the Pmssion monarchy had added to the frequency of s 
nmriages, it was truly fortunate that a prelate of j 
■views in matters ecdemastical and a good 
Sfuegel — ^hdd the arcMepiscoptd' see of Cologne (1 ^ 

With him, who forbade processions of his own accord , 
ing to immorality, and who favoured a more enhS” ^ 
education of candidates for holy orders, an arranges ^ 
whidi would leave the consciences of spouses mo P 
un-violated was practicable. It was easily o^w 
Bunsen's personal negotiation with the the 

other Prussian bishops also consented ; but . gie 

slothfulnesB of the absolute king’s ita 

death of that wise archbishop (1836) occuiied be 
ratification, and such their blindness to reality tn 
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offered to promote a norroxc-ininded ascetic, Baron Drosto, 
to the 'vacant post “Ih your king mad?” bluntly 
exclaimed the cardinal-secretaiy, whilst hastening to 
accept, on the part of the Yatican, the proffered tool of 
Papal aggression 1 Before two years had passed the 
rel^ous strife was in a blaze evetywhere, — Jesuit advisers 
more eagerly listened to at Borne, Prussian bishops all 
but unanimous in their opposition against moderate 
counsels, and (so the Goremment was informed) the leader- 
sldp of these machinations against the internal peace of 
Prussia entrusted to members of that uniformly Tlltramon- 
tane body, the Belgian bishops. In this extremity Bunsen 
was again summoned to Berlin from his post It is 
difficnlt at this distance of time to discern how far the 
advice he may have given was founded upon too sanguine 
a 'view both of the power of an absolute king, unaid^ by 
an emancipated public opinion, a free press, or a parlia- 
ment, and of the intensity of the agitation raging in Catholic 
districts. But this mudi is known that, when the seizure 
of the chief offender in his archiepiscopal palace at Cologne 
was resolved upon, Bunsen understood that the archbishop 
‘Would forthwitii be placed before the ordinary judges of 
the country for disobedience to its laws. This was never 
done, and the seizure was so mismanaged thattbeincriminat- 
ing documents are said to have been destroyed before the 
ju^cinl' authorities had set foot in the palace. Thus a 
comiJete failure was the result of this very unsafe step. 
The Government thought it easier to leave Bunsen unsup- 
ported when, after his return to Borne, he courageously 
attempted to convince the Yatican of the archbishop’s 
gnilt, and, in the hope of burying the matter in oblivion, 
they accepted Bunsen’s offer of resignation, in April 1838. 
It may not be irrdevant to mention here that the king’s 
successor, Frederick William IF., on his elevation to the 
throne m ISiO, released' Baron Dxoste from prison. This 
romantic king established his policy towards the Yatican 
on the prindple of granting liberty of. action to the Papal 
power, — a liberty so wdl employed both before and since' 
the revolution of 1848, that at this moment (1876) all the 
energies of apowerfnl chancellor and a united Germany are 
taxed to the utmost to find a basis for harmonious co- 
existence between modem states and the hierarchy of Boma 
l^en Bunsen left the Btemol City a politically disap- 
pointed man, he 'was able, nevertheless, to look back upon a 
term of years filled 'with everything that could adorn Hfc — 
inteuse ^mestic contentment, intimacy with distinguished 
men of every nation who had sojourned in Borne daring 
his twenty-one years’ residence there, success in establish- 
ing iiutitutions which, like the Archmological Institute, 
the German Hospital, and the Protestant chapd, have 
outlived his stay, experience in pnblic affairs, and a 
deepening of his rdigious convictions. Beligion had 
become the centre of his most tender emotions, of his 
intellectuol activity, of his practical aqiirations. To 
restore to the Bible that place in the households of his 
country whidi it had possessed in the first generations 
after the Beformation, to revive the knowledge and the 
love of the German r^onners* hymnsj, to ^ve bis people 
such a Book of Common Prayer, resting upon the litui^es of 
all Christian ages, as would hdp congregationsin” presenting 
themselves a living sacrifice,” to rekindle the fervour of 
other days for works of self-devotion and charity, to work 
ont a O hriBtiii.n philosophy of history, — such were .the 
purposes to which he devoted his happiest and best hours 
in each succeeding year. Whilst he was at Borne a book 
at ancient hynws and s liturgy were printed. 

Bunsen dways looked back in later years upon his 
Boman time as men are apt to remember thdr college days. 
•pight joyous had been ^ intercourse with artists such as 
Thurwaldsen, Bauch, Wolff, Coraeliiis, Schnorr, Overbeck, 
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Schinkel, Felix Menddssolm. He had become one of the 
best-informed men among art-collections, and was so 
attracted by tbe charms of Boman topography as to 
surrender to the temptation of contributing volumes to the 
German Deteription of Rome. 

Few strangers have ever lived on terms of greater 
intinuuy with Italians, or possessed a more entire command 
of their language than Bunsen. He was a believer in their 
national revival and political future at a time when Italy 
was “a geographical e:q)ression” only and when her art 
treasures and her bine slgr were her only acknowledged 
qualities. Among Americans kir Ticknor ; among Bussians 
Italinsly, Jonkovsigr, and AL Tonigenieffi; among French- 
men the Due de Blacas, Comte de St Aulair^ Chateaubriand, 
Cfiuimpollion, Ampkre, and others became his friends. But 
his most cherished intorconrse was with English visitors 
and residents,^ to whi^ he owed an acquaintance with 
British life sndi as has' rarely been possessed by any 
foreigner who never had set foot in this county. 

Towards England, then, did he turn hie face in 1838 to 
enjoy the leisure occasioued by his remo'val from the 
Cbpitol, and in En^and, except when he held a brief 
diplomatic appointment os Prussian ambassador ro Switzer- 
land from 1839 to 1841, tire remainder of his ofilcial life 
was spent. 

Between the Crown Prince of Prussia and Bunsen a ve^ 
close intimacy had sprung up ever since tiiey met at Berlin 
in 1828. Th^ were attracted to each other by similarity 
of literary tastes, of poetic temperament, and of rdigious 
aspiration. In their enthnsiasm for each other, the prince 
as well as the pnblic servant fondly hoped, year after year, 
that diversity of c^tacter and of self-grown conviction, 
however marked, wonld tend rather to compensate defects 
than to disturb harmonious action. Thtir corre^ondence 
lately published (in part) by Banke, tbe historian, shows 
the truthfulness and toe durability o( this remarkable 
Biendship, and helps to explain why its results were not 
commensurate to toe moral worth and intellectnal capacity 
of the men who were united ly it- 

The new king bad no sooner ascended the throne under 
the name of Frederick William IF. than he contemj^ated 
toe erection of an Anglo-Prussian bitoopric at Jerusalm, 
int pmteit to represent European Protestantism as a united 
power, and to give a rallying point to Protestant missions 
in Syria and Palestine. The time seemed propitious for 
this fantastic scheme. The four allied powers, nnder the 
leadership of Great Britain, had reinstated the sultan in 
toe possession of Syria. The Tnrkito Government would 
therefore readily grant a similar representation to Protestant 
to that possessed by Orthodox Greeks and Boman 
fi ntlinlina King Frederick William summoned Bunsen to 
his capital, and instructed him to negotiate in ^ndon toe 
establishment of snto a bishopric on Mount Zion. In an 
incredibly short time (June to November 1841) Bnnsen 
succeeded in bringing it abont, vrith too En^sh Govern- 
ment’s courteous assent, and the energetic furtherance ol 
toe archbishop of Canterbury and toe bishop of London, 
Prussia paying in a capital whidi secured one-half of ite 
endovnnent, whilst toe other half vras to be raised in 
England. Much snspidon 'vras Idt and opposition nured 
against any association of toe Cbnrch of En^nd vrith 
Geimon Protestantism, in both countries alike, tooughfrom 

* One of these, end a very mined conespondent of Bnnsen, \ms torf 
Clifford, well known as a deront Boman Chtbolie. He had made the 
strnede/'totween Berlin and the 'Vatican the snhject of earnest stndy, 
aai was enaWed hj- his aoasi jrosStion to rfdain finm doemnents 
a more dispasriouate view of it than, perhaps, any cOTtempomiy 
witness of the events. His testimony, thoefore, expressed in a Irtw 
to Bnnsen of 31st March 1688, may daim a place in thw skdek 
Lord diffotd 'writer — “ Yonr pnUic career here has hcen of oeneBt to 
the peace of Eiuope." 
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opposite motives. To Bunsen this “special mission ” 
brought in a rich harvest of friendly feeling among the 
leaders of both parliamentary parties, so that when Queen 
Victoria selected his name out of three proposed by the 
chivalrous courtesy of the Prussian king for the post of 
Prussian ambassador, he found himself well received by all 
classes of English society. The king’s visit to England in 
February 1842, as sponsor to the Prince of Wales, helped 
to prove the earnest desire of Prussia to seek the friendship 
of Qreat Britain. An event, however, which directed the 
eyes of the British public even more to Bunsen than royal 
favour was the publication of Arthur Stanley’s Lift of Dr \ 
Arnold, in whose private letters an admiration amounting 
almost to enthusiasm for his German friend n’os expressed 
with a fervour unusual to Arnold’s stately reserve. Mthough 
not palatable to the growing ritualistic school, and not i 
always considered a safe theologian by the partisan leaders 
of the Low Church, Bunsen retained to the last' the I 
affection of the British nation, among whom he spent 
thirteen eventful years. 

In the year 1844 his advice was'asked by the king on | 
the constitutional changes, — ^from nbanlntifitn to a repre- 
sentative government, — ^upon which Prussia, although in a ■ 
first-rate financial m^taiy and administrative condition, 
found herself irresistibly constrained to enter. His advice, 
though studiously conservative, was considered of too 
sweeping a nature, and the king contented himself in 1847 
with convoking an assembly composed of all members of 
the eight provincial diets of the monarchy, and clothed 
with scarcely any constitutional powers. 

On ^ the ^question of church organization, also, the king 
and his friend were fated to disagree more strongly than 
they had expected. Bunsen's views had developed into a 
system essentially Presbyterian, though with an Episcopal 
headship. He hold up the, constitution of the Episcopal 
Oiurch of America as, perhaps, the best type to follow, 
because it contained personal rule organically allied to the • 
f^reo power of the laity. Ho recommended these ideas to 
crantrymen as well as to his sovereign in a book entitled 
pu Ohurt^ of ih« Fvture, which has not been without 
influence in the church constitution now (1876) about to 
become law in Prussia. 


The fang’s expectations of a quiet time for maturing h 
of reconstruction in church and state were rude 
^ken in upon by the French Revolution of February 184 
Bunsens warning voice had been raised in vain; tl 
^content of the educated classes helped to weaken tl 
distracted councils of Frederick WiUiam IV., and. thoui 
a constitiition was eventually promulgated, Prussian politi 
su^mb^ under the tutelage of the Austrian premu 
Pnnee Schwarzenbeig, in 1849 Bunsen’s diplomal 
labours were mmnly directed to settle, as German coi 
mreioner, the impute with Denmark about the duchies 
Holstein and Schleswig, Great Britain having offered h 
mediation. In these duchies a strong agitation of sevei 

German population, whi 
whole of the former and part of the latti 
tendencies of the Daui 
w the troubles of March 1848 th 

nmitinn , utst time aspinng again to t 

pSuTA'JS dteSc. of t 



it contained an abrogation of those “ constitutional rights 
of Schleswig and Holstein,’’ upon which he had dilated in 
a Letter to Viscount Palmerston, printed in April 1848. 

The unii^ of Germany was another of those ivishes in 
which Bunsen and his royal patron had been one ever since 
the beginning of their acquaintance, and yet found them- 
selves widely apart when the question came to be practically 
tested. The king sincerely aimed at the resuscitation of the 
venerable German empire, fancying that the leadership 
within the federation of sovereigns might be divided 
between Austria and Prussia, yet so as "to leave a kind of 
ceremonial primacy to the former. _ Enlightened Germans, 
on the contraiy, had then already arrived at the conviction 
that the leadersliip must bo in Prussian hands. Austria, 
hampered as she is by the numerical preponderance of non- 
Gorman populations, and the divergence of her interests 
from those of Germany, should, they thopght, take her place 
within a wider federation. Gradually and almost imper- 
ceptibly did this.truth work its way through time-honoured 
tradition. Bunsen was one of its most doquent apostles, 
in his official correspondence as well as in pamphlets 
published in ] 848. Several times he was sanguine enoi^b 
to believe such a policy to be permanently grasped in 
Berlin, but the king’s vacillating temper and his adherence 
to tradition refused to be w'rought upon beyond the 
approval of half-measures. Thus the opportunity was losi^ 
the potentiality of the Prussian military power neglected, 
and a gnawing disappointment left in the minds of Ae best 
patriots throughout Germany. 

With small hopes, and with no other wish but to serve 
os long as possible a sovereign whose friendship and 
confidence had outlived their former agreement on matters 
of religion and policy, Bunsen continued in the thankless 
task of representing Prussia after the downfall of those 
proud hopes that had pictured forth a revival of the 
German nationality under Prussian leadership. His m^ 
object, pursued under every difficult, and seized with 
energy on every favourable opportunity, was to ’dissociate 
the policy of Berlin from that of St Petersburg and Vienna, 
and to c^w closer whatever bonds of common sentiment 
or interest existed between the English and German c(W- 
munities. He was not tardy, therefore, in advising his 
royal mostpr in an anti-Russian sense when the Grim®® 
war began. As had so often been the case, the king^s 
understanding went along with much that Bunsen 

and hopes were entertained that a Prussian participation m 

the wor, containing the threat of an invasion of the non^ 
western frontier of Russia, would force that country mto 
compliance with the demands of the Western powers. 
traditional policy again prevailed, mixed with th® fang* 
unconquerable aversion to Napoleon HI., and his grow* 
ing mistrust of Lord Palmerston’s political pnnciplffl- 
The alliance of the Western powers was decline^ Prassio 
preserved towards her Eastern neighbour what is te w^ 
cally called a “benevolent neutrality,” and the 
accepted Bunsen’s proffered resignation of his post 
minister in London in April 1864. . • 

The remaining years of Bunsen’s life A. 

almost unbroken literary labours, first at a villa . 
banks of the Neckar, near Heidelberg^ and at the 
Bonn. In the politics of the day his interest WM . 
as ever, and readily did he give his advice when an 
was asked, as happened frequently on the part of the p 
and princess of Prussia then residing at CoWent^ 
have since risen to the exalted position 
empress of Germany.- But declining health de . , ^ 
him not to enter the Prussian Lower House, in 
seat was offered him by the liberal mrgorily m th 
Magdeburg. His Signs of the Times, however, an 
pamphlet, published in 1866, acted like a first trumpo 
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agunst the aggressive demeanour of the reactionary clique, 
who were utilizing, in the interests of despotism and 
obscurantism, the horror of revolutionary outbreaks then 
felt by the quiet middle classes of Germany. Its publica- 
tion prepared the way, more perhaps than any other event, 
for that rise of liberal opinion in Frussia which showed 
its power in the next rmgn. 

^ISrice only was Bunsen tempted away from his 
Heidelberg retreat to show himself at Berlin, — once, at 
the king's desire and as his guesi^ in September 1857, to 
attend Ae meeting of the Evangelical Alliance, in the main 
objects of which he qrmp&thized as warmly as King 
Frederick 'William IV. On that occasion, and after much 
confidential intercoms^ the two friends parted never to 
meet again on this side of the grave. One of the last 
papers signed by the king before his mind gave way in 
October of that year was- that wMch raised Bnnsen to the 
rank of baron, and conferred upon him a life peerage. In 
1858 the Begent (now Emperor) William having addressed 
a special request to Baron Bunsen not to fail him at the 
tqiening of his first parliament, ho took his seat in the 
(Tpper House, and supported actively daring a brief autumn 
session, but without ever making a speech, the regent’s new 
cabinet, of which several of Bunsen’s political and personal 
friends were members. 

Literary work was, however, the centre of his life 
throughout that time. Two discoveries of ancient MSS. 
which occurred during his stay in London, containing, the 
one a shorter text of the JSpuiles of St Ignatius, and the 
other an unknown work On all the fferesies, by Bishop 
Hippolytus, had already given him an opportunity for 
enlarging upon the history of the first centuries of the 
Chriatian Church. He now concentrated all his efforts 
upon producing a Bible translation with commentaries that 
would open the sacred volumes afresh to the understanding 
and the hearts of a generation gradually estranged from 
them. 'Whilst this " BUtle-viorhf was in preparation, and 
to pave the way for its reception, he printed a book con- 
sidered by many to contain his most matured thoughts, 
under the title of God in History, The progress of man- 
kind, he. contends, marches parallel to the conception of 
God formed within each.nation by the highest exponents 
of its thought. At the same time he carried through the 
press, ably assisted by Mr Birch the EgTPtolo^t, the con- 
cluding volumes of 1^ work (published in English as well 
as in German) Egypfs Place in Universal History — con- 
taining a reconstruction of Egyptian chronology, together 
with an attempt to determine the relation in whi^ the 
language and the religion of that country stands to the 
development of each among the mote ancient non-Aryan 
and Aryan races, between which its cations dvilization 
BBftmB to have formed a kind of 'connecting link. Those 
who desire to know Bunsen’s ideas on this sulgect may find 
tbam most fully developed in two volumes published in 
London before he quitted En^nd — Outlines of the 
PhiUacphy of Universal History as applied to Language 
and Seligion. It will be seen even from this brief outline 
♦Tint Tiia « first love” had never lost its hold upon him, and 
tlint the desire “ to trace the firm path of God through 
the stream of ages ” continued his purpose for life.^ 

Bnt asthma and all other concomitant of a malaidy 
fhnt had announced itself for years now began to disturb, 
not the mental alacrity or the spirits of Bunsen himself, 
but-the hopes of ^ family and those among his friends 
who had imagined that he would be allowed to complete 
the works undertaken. Ordered to spend his winters in a 
more genial climate, he repaired to Cannes in 1858 and 

* It nay lie mentioned that Bunsen contriliuted the aitide Luteeb, 
one of the finest biographies of the great Beformer, to the eighth 
edition Of the present vorh, 1857. 
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1859, not without a lengthened visit to Fhris, where he 
revelled, as in younger ^ys, in the contact with men of 
learning. In May 1860 he purchased a house in 'Rnnn^ 
hoping against hope, pushing forward the publication of 
his Bibel-Werk, and even preparing lectures for ntudap te 
upon those subjects whicdi he had most at heart Bnt the 
hand of death was upon him. He thanked God daily for 
teadung him how to support pain at tire dose of a life so 
eminently exempt from bodily suffering And whenever, 
in the dosing weeks of his existence on earth, a relaxation 
of asthma ensued, fervent prayer flowed from his Ups, 
powerful attestation of his religious bdief, loving exhortsr 
tion to those from whom he was soon to be removed. 
Baron Bnnsen died on November 28, 1860, and lies buried 
in the diurchyard of Bonn, not far from the grave of his 
early Mend and benefactor Niebuhr. 

“Let ns walk in the light of the Lord” (Eso. iL 5) is 
the text which Baroness Bunsen placed on his tomb. Oqo 
of his last requests having been tbit she would write down 
recollections of their common life, she publidied his 
Memoirs in 1868, which contain much of his private corre- 
spondence. The German translation of Oasa Memoirs has 
^ded extracts from nnpnblished documents, tbowing 
a new lig^t npon the political events in which he played a 
part Baron Humboldt^s letters to Bnnsen were printed 
in 1869, and Banke published in 1873 a large portion of 
the correspondence that passed between Bing Frederick 
William IV. and Bnnsen. (a. v. b.) 

BUNTING, a word of uncertain origin, properly the 
common English name of the bird called by Liimsua 
Emhtrita mSiaria, bnt now used in a general sense for all 
members of the family Emberidda, which are closely 
allied to the Finches {Fringillidee), ^ough, in Professor 
Fhrket’s opinion, to be easily distinguished therefrom — ^the 
Emherisidm possessing what none of the FringUlidee do, 
an additional pair of palatal bones, “palato-maxillariea” 
It will probably follow from.this diagnosis that some forms 
of birds, particularly those of the New World, which have 
hitherto been commonly astigned to the latter, really belong 
to the former, and among them the genera Cardinalis and 
Phrygilns. 2he additional palatal bones just named are 
also found in several other peculiarly American families, 
namdy, Tanagridve, icteridee, and Mniotillidce — whence it 
may be perhaps inferred tiiat the Emberidda are of 
Transatlantic origin. The Buntings generally may be also 
outwardly distinguished from the Finches by their angular 
gape, the posterior portion of which is greatly deflected ; 
and most of the Old-World forms, together with some of 
those of the New World, have a bony knob on the palate — 
a swollen out growth of the dentary edges of the bilL 
Correlated with this pecnliarily the maxilla usually has 
the tomia sinuated, and is generally concave, and smaller 
and narrower than the mandible, which is also concave to 
receive the palatal knob In most other respects the 
Buntings greatly resemble the Finches, but their eggs are 
generally distinguishable by the irregular hair-like markings 
on the AdL In the British Islands 1^ far the commonest 
species of Banting is the Yellow Hammer {E. dtrinella), 
but the true Bunting (or Corn-Bunting, or Bunting-Lark, 
as it is called in some districts) is a very well-known bird, 
whQe the Beed-Bunting {E. sehcenidus) frequents marshy 
soils almost to the exdution of the two former. In certain 
localities in the south of England the Cirl-Bunting (E. 
drlus) is also a resident ; and in winter vast flocks of the 
Snow-Bunting (Pleetraphanes nivalis), at once recognizable 
by its pointed wings and elongated hind-daws, resort to 
our shores and open grounds. This last is believed to 
breed sparingly on the highest mountains of Scotland, bnt 
the majority of the examples which visit ns come from 
norths regions, for it is a spedcs whidi in summer 
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inhabits the -irhole cirenmpolar area. The Ortolan {E. 
iortuUma), so ^hly pri^ for its delicate flavour, 
occasionally appears in En^and, but this island seems to 
lie outside its proper range. On the continent of Europe, 
in Africa, and throughout Asia, many other species 'are 
found, rrhile in America the number belonging to the 
family cannot at present be computed. As already 
stated, the beautiful and melodious Cardinal (Cardinalis 
virglaianvs), commonly called the Yirgimau Nightingale, 
must be iududed in this family, as also the Bobolink 
{Doliekonyx ortfzmt'us), a bird for sapidity perhaps 
surpassing the far-fam^ Ortolan, and intimately con- 
necting the Emheriadas with the Idtridce. Whether any 
species of the family inhabit the Australian Begion is as yet 
ctoubtfi^ hut it would seem possible ^at several genera oi 
Australian birds hitherto dossed with the FringiUidoB may 
have to be assigned to the Emheridite. (a. w.) 

BUNTINO, Jabgz, D.D., a distinguished Wesleyan 
minister, who exerted an influence in his denomination 
second only to that of John Wesley himadf^ was bom at 
Manchester 13th May 1779, and died on the 16th June 
1858. He was educated at the grammar school of his 
native town. At the age of nineteen he began to preach, 
and a year later (1799) he became a member of the Con- 
ferance. He continued in the active discharge of his 
ministenal duties for upwards of fifty-seven years— his 
successive spheres of labour being Manchester, Liverpool, 
and London. In 1834 be was appointed president of the 
newly-founded Wesleyan theological college, and in this 
position, wM^ he hdd till his death, he succeeded in 
mat^allyraising the standard of education among Wesleyan 
ministers. He was four times chosen to be president of 
me Conference, was rapeatedly_ secretary of the ** Legal 
Hundred," and for e^^hteen yrars was secretary to the 
Wfflleyan Missionary Society. In these and other oflices 
he found ample scope for that great natural sagacity and 
power 01 ^ aduunistration which did so mu<h for the 
mnroHdation and extension of the Wesleyan denomination. 
Vr Bunting was a popular preacher, and an effective plat- 
lorm speakCT. Two volumes of his sermons were published 
posthumously in 1862. The first volume of a memoir, bv 
hrs son, appeared in 1860. ’ ^ 

BUNYAN,'^hw (1628-1688), the most popular relin- 
^ wnter m the English language, was bom at Elstow, 
about a mife from Bedford, in the year 1628. He may 
be said to have been bom a tinker. The tinkers then 
fy ed a hereditary caste, which was held in no high 
estarnabon. They were generaUy vagrants and pilfereS 
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profligates; in another, the brand plucked from the 
burning. He is designated in Mr Ivimey’s Nttfory o/.ae 
Baptists as the depraved Bunyan, the wicked of 
El^ow. Mr Byland, a man once of great note among the' 
dissenters, breaks out into the following rhapsody ^*No 
man of common sense and common integrity can deny ftint 
Bunyan wm a practical atheist^ .a worthless xontemplihle 
infidel, a vile rebd to God and goodness, a common profli- 
gate, a soul-despising, a soul-murdering,, a sonl-donming; 
thoughtless wretch as could exist on the face of the earth! 
Now be astonished, 0 heavens, to eternity 1 and wonder, 
0 earth and hell 1 w'hile time endures. Behold tlds very 
man become a miracle of mercy, a mirror of wisdom, 
goodness, holiness, truth, and love.” But whoever takes 
tbe trouble to examine the evidence will find that the 
good men who wrote this had been deceived by a phrase- 
ology which, as they had been hearing it and using it all 
their lives, they ought to have understood better. Thera 
cannot bo a greater mistake than to infer from the strong 
expressions in which a devout man bemoans his exceeding 
sinfulness, that he has led a worse life than his neighbonia 
Many excellent persons, whoso moral character from boy- 
hood to old age has been free from ony stain discernible 
to their fellow-creatures, have, in their autobiographies 
and diarie^^ applied to themselves, and doubtless with 
sincmity, epithets as severe as could he applied to Titos 
Oates or Mrs Brownrigg. It is guite certain that Bunyan 
was, at eighteen, whai^ in any but the most austerely ' 
puritanical circles, would have been considered as a young 
man of singular gravily and innocence. Indeed, it may 
be remarked that he, like many other penitents who, in 
genetpl terms, acknowledge themselves to have been the 
worst of mankind, fired up, and stood vigorously on his 
defence, whenever any particular charge was brought 
against him by others. He declares, it is true, -that he 
had let loose the reins on the neck of his lusts, that ho 
had delighted in all transgressions against the divine law, 
<and that he had been the ringleader of tho youth of Elstow 
in all manner of vice. But when those who wished him 
ill accused him of licentious amours, he called on God and 
the angels to attest his purity. No woman, he said, i®' 
heaven, earth, or hell, could* charge him with having ever 
made any improper advances to her. Not only had lio 
been strictly faithful to his wife ; hut he had, even before 
his marmge, been perfectly spotless. It does ‘not appmr 
from his own confessions, or from the railings of Ids 
enemies, that he ever was drunk in his life. One hsd 
habit he contracted, that of using profane language ; but 
he tells us that a single rcgiroof cured him so effectually 
that he never offended again. The worst that can he laid 
to the charge of this poor youth, whom it has been tbs 
fashiou to represent as the most desperate of reprobatss, 
as a village Bochester, is, that he had a great Ifbiug f®r 
some diversions, quite harmless in themselves, but co^ 
demued by the rigid preefsiaus among whom he lived, aud 
for whose opinion he had a great respect. Tho four 
sins of which he was guilty were dnnning , ringing the h^ ®f 
the parish church, playing at tipcat, and reading the bistoty 
of Sir Bevis of Southampton. A rector of the schow « 
Imud ^uld have held such a young man up to tho wh^ 
pa^h as a model. Bui Bunyau’s notions of 
®vil had been learned in a very different school; andu® 
made miserable by tbe conflict between his twtes nn 
his scruples. . 

he was about seventeen, the ordinary _ 
his life Was interrupted by an event which gave a Jasui^ 
colour to his thoughts. He enlisted in the Paih^«“^ 
and served during tbe dedaive 
1646. that we know of his military career i^ ? 
at the aege of Leicester, one of his comrades, who 
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taken his post, \ras killed bj a shot from the tomt. 
Bnnjan ever after considered himself as having been 
saved from death by the spemal interference of Providence. 
It may be observed that his imagination \ras strongly 
impressed by the glimpse which he had caught of the 
pomp of war. To the last he loved to draw his illustra- 
tions of sacred things from camps and fortresses, from 
gnns, drums, trumpets, flags of trace, and regiments 
arrayed each \mder its own banner. His Greatheart, his 
Captain Boanerges, and his Captain Credence are evidently 
portraits, of which the oii^nals were among those murt inl 
saints who fought and expounded in Fairfa^s army. 

In a few months Banyan returned home, and married. 
His wife had some pious relations, and brought him as her 
only portion some pious books. And now mind, excit- 
able by nature, very imperfectly disciplined education, 
and exposed, without any protection, to the infectious 
vimlence of the enthusiasm which was then epidemic in 
England, began to be fearfully disordered. outward 
things he soon became a strict Flmrisee. He was constant in 
attendance at prayers and sermons. His favourite amuse- 
ments were, one after another, relinquished, though not 
without many painful struggles. In the middle of a game 
at tipcat he paused, and stood staring wildly upwards with 
his stick in his hand. He had heard a voice asking him 
whether he would leave his sins and go to heaven, or keep 
his sins and go to hell ;.and he had seen an awful coun- 
tenance frowning on him from the sky. The odious vice 
of bell-ringing he renounced; but he still for a time 
ventured to go to the church tower and look on while 
others pulled the ropes. But soon the thought struck him 
that, if he persisted in such wickedness, the steeple would 
fall -on his head; and he fled in terror from the accursed 
place. To g^ve up dancing on the village green was still 
harder ; and some months elapsed before be had the forti- 
tude to part with his darling sin. ‘When this last sacrifice 
had been made, he was, even when tried by the maximB 
of that austere time, faultless. All Elstow talked of him 
as an eminently pious youth. But his own mind was 
more unquiet than ever. Having nothing more to do in 
the way of visible reformation, yet finding in religion no 
pleasures to supply the place of the juvenile amusements 
which he liad relinquished, he began to apprehend that he 
lay under some special malediction ; and he was tormented 
by a succession of fantasies which seemed likely to drive 
him to suicide or to Bedlam. 

At one time he took it into his head that all persons of 
Israelite blood would be saved, and tried to make out that 
he partook of that blood ;'bat his hopes were qieedfly 
destroyed by his.father, who seems to have had no ambi- 
tion to be regarded as a Jew. 

At another time Bnnyan was disturbed by a strange 
: “If I have nbt faith, I am lost ; if I have faith, 
I can work miracles.” He was tempted to cry to the 
paddles between Elstow and Bedford, “Be ye dry,” and 
to stake his eternal hopes on the event. 

Then he took np a notion that the day of grace for 
Bedford and the nmghbonring villages was past ; that ail 
who were to be saved in that part of England were already 
converted; and that he had begun to pray and strive some 
months too lata 

Then he was harassed doubts whether the Turks 
were not in the right, and the CShristians in the wrong. 
Then he was troubled by a maniacal impulse whi^ 
prompted to pray to the trees, to a broomsticb^ to 
the pari^ bull As yet, however, he was_ only entering 
the valley of the shadow of death. Soon the darkness 
grew thicker. Hideous forms floated before him. Sounds 
of curnng and wailing were in his ears. His way ran 
through stench and fire, dose to the month of the bottom- 
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less pit He began to be hannted by a strange cniiosify 
about the xmpardonable sin, and l^ a morbid longing to 
commit it But the most frightful of all the forms whidi 
his disease took was a propensify to utter blasphemy, and 
espedally to renounce his share in the benefits of the 
redemption. Night and day, in bed, at tabl^ at work; 
evil spirits, as he imagined, were repeating dose to his 
ear the words, “Sell him, sell him.” He struck at the 
hobgoblins; he pushed them from him; but ntill they 
were ever at his side. He cried out in answer to ttiMw, 
hour after hour, “Never, never; not for tbo ni q iTid s of 
worlds ; not for ^onsniids.” At length, worn out by this 
long a^ny, he suffered the fatal words to escape 
“Let him go if he wilL” Then his misery became more 
fearful than ever. He had done what could not be for- 
given. He had forfeited his part of the great sacrifice. 
Like Esau, he had sold his birthright ; and there was no 
longer any place for r^entance. “None,” he afterwards 
wrot^ “knows the terrors of those days but mysdf.” He 
has described his sufferings with singulnr energy, sim- 
plicity, and pathos. He envied the brutes ; he envied the 
very stones on the street, and the tiles on the houses. 
The sun seemed to withhold its light and warmth from. 
him. His body, though cast in a sturdy mould, and 
though still in the highest vigour of youth, trembled 
whole days together with the fear of death and judgment. 
He fancied that this trembling was the sign set on the 
worst reprobates, the sign whmh God had put on Cain. 
The imhappy man’s emotion destroyed his power of diges- 
tion. He had such pains that he expected to burst 
asunder like Judos, whom he regarded as his prototype. 

Neither the books which Bnnyan read, nor the advisers 
whom he consnlted, were likdly to do mnch good in a case 
like his. His small library had received a most unseason- 
able addition, the account of the lamentable end of Franda 
Spira. One andent man of high rq>nte for piety, whom 
the snfferer consnlted, gave an opinion which mi^t well 
have produced fatal consequences. “I am afraid,” said 
Banyan, “that I have committed the dn against tire Hdy 
Ghost” “Indeed,” said the old fimatic^ “I am afraid ^t ’ 
you have.” 

At length the donds broke; the li^t became dearer 
and dearer ; and the enthusiast who had imagined that 
he was branded with the mark of the first mu^erer, and 
destined to the end of the arch-traitor, enjoyed peace and 
a cheerful confidence in the meny of God. Years elapsed, 
however, before his nerves, which had been so perilously 
overstrained, recovered their tone. ‘When he had joined 
a Baptist sodefy at Bedford, and was for the first time ad- 
mitt^ to partake of the eudiarist, it was with difScnlty 
that he could re&ain from imprecating destroction on 
his brethren while the cup was passing from hand to hand. 
After he hod been some tme a member of the congregation, 
he 'began to preach ; and his sermons produced a powerful 
effect He was indeed illiterate; but he spoke to 
illiterate men. The severe training through which he had 
passed had given him such an experiment knowledge of 
all the modes of rdigions melancholy as he could never 
have gathered from books; and his vigorous genius, 
animated 1y a fervent spirit d devotion, enabled hmi not 
only to exerdse a great influence over the vulgar, but even 
to extort the halfuontemptnous admiration of scholars. 

Yet it was long before he ceased to be tormented by an 
impulse which urged him to utter words of horrible 
impiety in tiie pnlpiC 

Connter-icritants are of as great use in moral as in 
phymeal diseases. It riionld seem that Bnnyan was 
finally relieved from the internal sufferings whid had 
embittered his life ly sharp persecution from withemt. 

He had been five years a preacher, when the Bestoration 
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put it in the po\7er of the Cavalier gentlemen and 
dergymen all over the country to oppress the dissenters ; 
and, of all the dissenters whose history is Imown to us, 
he was perl^ps the most hardly treated. In ITovember 
1660 he was flung into Bedford jailj and there he 
remained, with some intervals of partial and precarious 
tiberiy, during twdve years. His persecutors tried to 
extort from lum a promise that he would abstain from 
preaching; but he was convinced that he was divindy 
set apart and commissioned to.be a teacher of righteous- 
ness, and he was folly determined to obey Qod rather 
than man. He was brought before several tribunals, 
laughed at, caressed, reviled, menaced, but in vain. He 
was facetiously told that he was quite right in thinking 
that he ought not to hide his gift ; but that his real gift 
was skill . in repairing old kettles. ~ He was com- 
pared to Alexander the coppersmith. He was teld 
that if he would give up preaching he should be 
iutantly liberated. He was warned that if he par- 
sisted in disobe 3 ring the law he would be liable to 
banishment, and that if- he were found in after 

a certain time his neck would be stretched. His answer 
was, “ If you let me out to-day, I will preach again to- 
morrow." Year after year he lay patiently in a dungeon, 
compared with which the worst prison now to bo found in 
the island is a palace. His fortitude is the more extra- 
ordinary because his domestic feelings were unusually 
strong. Indeed, he was considered by his stem brethren as 
somewhat too fond and indulgent a parent. He had several 
small ^dren, and among them a ^ughter who was blind, 
and whom^ he loved with peculiar tenderness. He could 
not, he said, bear even to let the wind blow on her : and 
now she must suffer cold and hunger ; she must bee : she 
^t be beaten ; "yet,” he added, " I must, I must do it.” 
While he lay in prison, he could do nothing in the way of 
^ old trade for the support of his family. He determined, 
therefore, to ^e up a new trade. ■ He learned to make 
iong-Ugged thread laces; and many thousands of these 
arlides were furnished ly him to the hawkers. While his 
han^ were thus busied he had other employments for his 
mind and^ bps. He gave religious instmction to his 
leuow^ptaves, and formed from among them a little flock. 

A® was hiMelf the pastor. He- studied ind^ 
fatigably the few books which he possessed. BSs two chief 
^pamons were toe Bible and Fox’s Jfooi of Martyrs 

Hiskno^dge of the Bible was such that he wighf. h^e 
been called a In^g concordance; and on the margin of 
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are all to be found in jail; and those who have mos t 
zeal for toe form of prayer are all to be found at the 
The doctrinal Arrides, on toe other hand, he warmly 
praised, and defended against some Armininn clergy- 
men who had signed toem. The most acrimonious of aB 
his works is his answer to Edward Fowler, aftmwaids 
bishop of Gloucester, an ezcdlent man, but not free from 
toe taint of Felagianism. 

'Bunyan had ako a dispute with some of the chiefs of 
toe sect to which he belonged. ‘ He doubtless 
held with perfect sincerily toe distinguisTnw g tenet of 
that sect, but he did not consider that tenet as one of 
h^h importance, and willingly joined in communion with 
pious Presb 3 'terians and Independents. The sterner 
Baptists, toer^orei, loudly pronounced him a false brother. 
A controversy arose which long survived toe ori^nal 
combatants. In our own time the cause which Bunyan 
had defended with rude logic and rhetoric against 'ffiffiw 
and Danvers was pleaded by Bobert Hall with an 
ingenuity aud doqueuce such as no polemical writer has 
ever surpassed. 

During toe years which immediately followed the 
Bestoration, Bunyau’s confinement seems to have been 
strict. But os toe passions of 1660 cooled, as the hatred 
with which toe Puritans had been regarded 'while their 
reign was recent gave place to pity, he was less and less 
hamhly treated. The ^stress of his family, and his own 
patience, courage, and piety, softened toe hearts of- his 
persecutors. Like his own Christian in the cage, he found 
protectors even among the crowd at Tanily Fair. He 
bishop of too 'diocese. Dr Barlow, is said to have 
interceded for him. At length toe prisoner vras suffered 
to pass most of his rime beyond toe walls of the jail, on 
condition, as it should seem, that he remained within the 
town of Bedford. 

^ He owed his complete liberation to one of the worst 
acts of one of toe worst governments that England has 
ever seen. In 1671 the Cabal was in power. Charles 
IL had concluded toe treaty by which he bound himself 
to set up the Boman Catholic religion in England. The 
first step which he took towards that end was to annal, 
by an unconsriturional exercise of his prerogative, all the 
penal statutes against the Bomau Catholics’ ; and in order 
to disguise his real design, he ftTinwUpA at the some time 
the penal, statutes against Protestant Nonconformisfa 
Bun 3 ran was consequently set at large. In the first 
warmth of his gratitude he published a tract, in which ^he 
compared Charles to that humane aud generous Persiea 
king, who, though not himself blessed with the light (d the 
true religion, favoured toe chosen people, and pennittea 
them, after years of captivily, to rebuild their beloved 
tmnple. To candid men, who consider how mud 
Bunyan bad suffered, and how little he could guess the 
secret designs of toe court, toe unsuspicious thankfulness 
with which he accepted toe precious boon of freedom 
will not appear to require any apology. 

Before he left his prison he had begun the book whid 
has made his name immortah The history of that book 
is remarlmble. The author was, as he tells us, wnting s 
trearise, in which he had occasion to speak of the stag®* 
of toe Christian progress. He compared that progress, as 
n^y othem had compared i1^ to a pilgrimaga Sow 
hu quick wit discovered innumerable points of 8iniila*?y 
which hi^ escaped hia predecessors. Images came crowd* 
sng on his mind faster than he could put them into wordSi 
quagmires and pits, steep hills, dark and horrible glenSi 
soft vales, sunny pastures, a gloomy castle, of wluch tu® 
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role could moke it, nmning on up hill and dotm hill, 
through city aud through \rildemess, to the Black Mrer 
and the Shining Gate. He had found out, as most people 
TTOuld hare said, by acddent^ as he would doubtless hare 
said, by the guidauce of Froridence, where his powers lay. 
He had no suspidon, indeed, that he was produdng a 
masterpiece. He could not guess what place his allegory 
would occupy in English literature ; for of English litem- 
ture he knew nothing; Those who suppose hun to haTe 
studied the Faery Queen might easily be confuted, if this 
were the proper place for a detailed examination of the 
passages in which the two allegories hare been thought to 
resemble each other. The only work of fiction, in all pro- 
bability, with whidi he could compare his Pilgrim was 
his old favourite, the legend of Sir Bevis of SouthamptoiL 
He would have thought it a sin to borrow any time from 
the serious business of his life from his expositions, his 
controversies, and his lace tags, for the purpose of amusing 
himself with what he.consid^d merely as a trifie. It 
was otily, he assures us, at spare moments that he returned 
to the House Beautiful, the Delectable Mountains, and 
the Enchanted Ground. He had no assistance. Nobody 
but himself saw a line till the whole was complete. He 
then consulted his pious friends. Some were pleased. 
Others were much scandalized. It was a vain story, a 
mere romance, about giants, jind lions, and goblins, and 
warriors, sometimes fighting with monsters, and sometimes 
regaled by fair ladies in stately palaces. The loose 
atheistical wits at 1^’s might write such stuff to divert 
the painted Jezebels of the court ; but did it become a 
minister of the gospel to copy the evil fashions of the 
worldl There had been a time when the cant of such 
fools would have made Bnnyan miserable. But that time 
was past; and his mind Vras now in a firm and healthy 
state. He saw that in employing fiction to make troth 
dear and goodness attractive he was only following the 
example which every Christian ought to propose to him- 
self ; -and he determined to print. 

The Pilgrim’s Progress stole rilently into the Vorld. 
Not a sin^e copy of the first edition is known to be in 
existence.* The year of publication has not been ascer- 
tained. It is probable that during some months the 
little volume circulated only among poor and obscure 
sectaries. But soon the irresistible c^rm of a book which 
gratified the imagination of the reader with all the action 
and scenery of a fairy tale, which exercised his ingenuity 
by settiug him to discover a multitude of curious analo- 
gies, whid interested his feelings for human beings, frail 
like himself, and struggling with temptations from within 
and from without, which every moment drew a smile from 
him by some stroke of quaint yet simple pleasantry, and 
neverthdess left on his mind a sentiment of reverence for 
Gh>d and of sympathy for man, began to produce its effect 
In puritanical cudes, from which plays and novels were 
strictly exduded, that effect was su^asno work of gening 
thon^ it were superior to the Iliad, to Don Quixote, or to 
Olhdlo, can ever produce on a mind accustomed to indulge 
in literary luxury. In 1678 came forth a second edition 
Trith ad^tions; and then the demand became immense. 
^ the four following years the book was reprinted six 
'times. The eighth edition, which contains the last im- 
provements made by the author, was published in 1682, 
the ninth in 1681, the tenth in 1685. The hdp of the 
engraver had early been called in ; and tens of thousands 
of children looked with terror and delight on execrable 
copperplates, which represented Christian thrusting his 
sword into ApoUyon, or writhing in the gra^ of Giant 
Despair. In Scotland, and in some of the colonies, the 

* A copy has heen diseoreied in veiy lecent times, and'S facsimile \ 
tqpiint of it was pniiUshed in 1875. 
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Pilgrim was even more popular than in his native country. 
Bun 3 ^n has told us, with very pardonable vanity, that in 
New England his dream was the daily subject of tiie con- 
versation of thousands, and was thought worthy to appear 
in the most superb binding. He had numerous admirers 
in Holland, and among the Huguenots of France. With 
the pleasures, however, he experienced some of the pains 
of eminence. Knavish booksellers put forth volumes 
of trash under his name, and envious scribblers main- 
lined it to be impossible that the poor ignorant tinker 
should really be the author of the book which was called 
his. 

He took the best way to confound both those who counter- 
feited him and those who slandered him. He continued to 
work the gold-field whic^ he had discovered, and to draw 
from it new treasure^ not indeed with quite such ease and in 
quite sudi abundance as when the precious soil was still 
virgin, but yet with success, which left all competition far 
be^d. In 1684 appeared &e second part of the Pilgrim’s 
Progress. It was soon followed by the Holy War, which if 
the Pilgrim’s Progress did not exists would be the best 
allegory that ever was written. 

Bnnyan’s place in society was now very different from 
what it had been. There had been a tune when many 
dissenting ministers, who could talk Latin and read Greek, 
had affected to treat him with scoriL But bis fame and 
influence now far exceeded thmrs. He had so great an 
authority among the Baptists that he was popularly called 
Bishop Bunyan. His episcopal visitations were annual 
From Bedfo^ he rode every year to London, and preached 
there to large and attentive congregations. From London 
he went his circuit through the country, aniwinting the 
zeal of his brethren, collecting and distributing alms, and 
making up quarrels. Q^e magistrates seem in gene^ to 
have given him little trouble. But there is reason to 
bdieve that, in the year 1685, he .was in some danger of 
again occupying his old quarters in Bedford jail In that 
year the ro^ and wicked enterprise of Monmouth gave 
the Ghrvernmsnt a pretext for prosecuting the nonco^OF- 
mists ; and scarcely one eminent divine of the Fresby terian. 
Independent, or Ibptist persuasion remained unmolested. 
Baxter w.as in prison: Howe was driven into male : Henry 
was arrested. Two eminent Baptists, with whom Bnnyan 
had been engaged in controversy, were in great peril and 
distress. Danvers was in danger of being hanged; and 
KMn’s grandsons were actually hanged. The traction 
is that, daring those evil days, Bunyan was forced to 
disguise himself as a waggoner, and that he preached to 
his congregation at Bedfo^ in a smock-frock, with a cart- 
whip in his hand. But soon a great change took placa 
James the Second was at open war with the chuirii, 
and found it necessary to court the dissenters. Some of 
the creatures of the dovermnent tried to secure the aid of 
Banyan. They probably knew that he had written in praise 
of the indulgence of 1672, and therefore hoped tlmt he 
mi^t be equwy pleased with the indulgence of 1687. But 
fifteen years of thought, observation, and commerce with the 
world had made him wiser. Nor were the cases exactly 
parallel Charles was a professed Protestant; James was a 
professed Fkpist. The object of Charles’s indulgence was 
disguised; the object of James’s indulgence was patent. 
Bnnyan was not deceived. He eriiorted his hearers to 
prepare themselves by fasting and prayer for the danger 
which menaced their civil and religious liberties, and refused 
even to speak to the courtier who came down to remodel the 
corporation of Bedford, and who, as was supposed, had it in 
chmge to offer some municipal dignity to the bishop of 
the Baptists. 

Bnnyan did not live to see the Bevolntion. In the 
summer of 1688 he undertook toplead the cause of a son 
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witli an angiy father, and at length prevailed on the old 
man not to dinnhetit the yonng one. This good vrork 
cost the benevolent intercessor his life. He to ride 
through heavy rain. He came drenched to his lodgings 
on Snour HQl, was srazed with a violent fever, and di^ 
in a lew days (August 31). He was buried in Bunhill 
Fidds ; and the spot where he lies is still r^rded by the 
Nonconformists with a feeling which seems scarcdy in 
harmony with the stem spirit of their theology. Many 
Puritans, to whom the respect paid by Boman Catholics to 
the reliques and tombs of saints seemed childish or sinful, 
ate said to have begged with their dying breath that thmr 
coffins might be placed as near as possible to the coffin of 
the author of the Pilgrivt’s Progress. 

The fame of JBunyah daring his life, and during the 
century which followed his death, was indeed great, 
but was almost entirdy confined to reli^ona families of 
the middle and lower (dasses. Tory seldom was he during 
that time mentioned with respect by any writer of great 
literary eminence. Young coupled his prose with the 
poetry of the wretched D’Urfey. lii the Spiritual Quixote, 
the adventures of Christian are tanked with those of 
Jack the Giant-Killer and John Hickathrift. Cowper 
ventured to praise the great allegorist, but did not venture 
to name him It is a significant circumstance that, till 
a recent period, all the nnmerons editions of the PUgrin^s 
Progress were evidently meant for the cottage and tte 
senranPs halL The paper, the printing, the plates, were 
sJl of the meanest description. ]ji general, when the 
eduMted minority and the common people differ about the 
merit of a book, the opinion of the edncated minority 
finally prevails. The Pilgrim’s Progress is perhaps the 
ody book about which, after the lapse of a hundred years, 
the educated minority has come over to the opinion of the 
common peopla 

^ ^6 attempts which have been made to improve and to 
mitatf this book are not to be numbered. It has been 

^ modern Engifeh. 

The Mgnmage of Tender Conscience, the PUgrimaee of 
Go^ Intent, the Pilgrimage of Seek Truth, the Folgrimage 
of TheophdM, the Infant Pilgrim, the Hindoo Pilgrim, 

Bmthepe^argloiydf Bnnyan is that those who most 
hated his doctnuas have tried to borrow the help of his 

S" tlio V reima of his parable may be seen 

wijh the head of toe wgin in toe title-page. On the 
other hand, those Antinomians for whom his Calvinism 
M not strong enough, may study the Pilgrimage of 
Hephabah, in which nothing wfll be found Sffcan 
bo^ construed into an admission of free- agency and 
^iveraal Tedei]^taon But the most extraSJiy of 
f ** Vandabsm hy which a fine work of artwas 
ever defaced vras committed so late as toe year 1853 

iite ^iffriJTProgress 

into a Tractanan book. The task was not caw: forit 

aviwS Oniw Christian- tiologians. 

S ftsccpted, Bunyan was the one in Sse 

iSwcve^^hr^SGat^be^® ^e^pwn^^t place. 

made it never conteSSi^ S® mgenions person who 
passes through too as not a ringle pilgiim 

Faithful hurries Hast riin Bu mfoncy, and as 

too lesson which toe fable to* 

IS that none but adults ouiAf v ®^ape teaches, 

Enebanat'. mn.. ^ . ® ^baptised, and that the 


book against Pmdobaptism, was an achievement reserved 
for an Auj^o-Oatholic divine. Such blunders most neces- 
sarily be committed by every man' who muti l a tes parts 
of a great work, without taking a comprehensive view of 
the whole, 

Bunyan’s works were first published in a collected foim in 1692 
^ vols. folio). Of more recent editions, one of toe best is that hy 
CSei^ Offor (8 vols. 8vo, 1863). The Pilgrim’s Progress hu 

K ' ibly passed throngh a laiger number of editions tbim any other 
except the Bible. Sonthqr's edition (1830) contains a life cf 
Bunyan, uniicb was afterwards (1839) publitoed sepamtely. 

BT7NZLAIJ (1.), the chief town of a emde to the 
government of Idegnitz to Prusrion ^esia, on toe righ t 
bank of the Boher, about' 27 miles from the <n1y of Liegnitz 
hy toe Berlin and Breslau Bailway, which crosses the river 
by a noble viaduct. The older part of the town is still 
surrounded with fortifications Its public institutions 
comprise a gymnasium, a normal coU^^ an orphan asylum, 
and the provincial lunatic asylum. The house is shown 
where Opitz was bom in 1597, and in the market-place is 
a cast-iron obelisk to fidd-marshal Kutnsoff The Bunriau 
pottery is famous ; woollen and linen cloth are manu- 
factnred, and there is a considerable trade in grain snd 
cattle. Bnnzlau (Boleslavia) received its Tiama in the 12th 
century from Duke Boleslas, who separated it frem the 
duchy of Ologau. Its importance was increased by 
nnmereus privileges and the possession of extensive mining 
works'. It was frequently captnred and recaptnred to the 
wars of the 17th century, and in 1739 was completely 
destroyed hy fire. In 1813 it was the scene of a battle be- 
tween the French and the Altiftn , Population in 1871, 8812, 
BTJNZLAU (2.), toe diief town of a drcle in Bohemia, 
on toe left bank of the Iser, in 50" 26' N. lat. and 14" W 
E. long. ^ It has a town-house and castle, snpposed to have 
been built in the 10th century — ^which is now used as 
barra cks, — a military hospital, a Piaristio college, and a 
gymt^um. Its manufactures include cotton, woollen, 
and linen doth, leather, and soap. Bundau is lieqnenfiy 
called Jung Bundau to distingnish it from Alt Bundau, a 
village on toe Elba Population (1869), 8695. 

. BUONAFEDB, Apviaso (171 6-1 793), an Italian writer 
on philosophy and sodal economy, was bom at Comachio, 
in Ferraro, in 1716. He became professor of theology at 
Naples in 1740, and entering iiie retUgions body of the 
Celestines in 1734, rose gradually to be generd of the 
order. He died at Home to' 1793. TTiw principal wor^ 
generally published under the asimmed title of Agatopisto 
Cromaziano, are on the history of philosophy, Delia Itlorta 
e deUe Indole di ogni Filosojia, 7 vols., 1772, eeg. J 
DeUa Sestauraziom di ogni Filosofvi nd Seaili xvi, xvu., 
xviii., 3 vols., 1789 (whidi has been translated into German 
by Heydenreidi). The second of toese is of great import- 
ance for toe estimation of the T^’^tinn philosophers of tw 
J6th century. His other works ate Istoria crtHea * 
^osofica-del suiaidio, 1761; Ddleeonguiste cel^itsami^^^ 
eol naturale diriUo ddle g&iti, 1763; Boria entiat da 
modemo dirUto di natura e delle genii, 1789 j and a few 
poems and dramaa 

BDONAKROTL See brinTTET. Asosw. 

BDOT, a floating body used as a means of denOOTg 
any dedred spot in a river, channd, or otoer place 
quented by smpptog. Bnoys ate made of various ®ba^ 
and material, auto as a small log of wood 6 or 8 mcne 
diameter and about twice that length, an ordinary cas , 
or a special stracture either of iron or wood, 
steength, shape, and size according to toe duty it is 
to peKonn. Before an anchor is let go, a buoy is gene^J 
attached to it, toe length of toe buoy-rope being 
ff^ter toan the depth of water at hig^ tide. This m 
that if for any reason it should become necessaiy to 8“P » • 
cable, both anchor and cable may be afterwards serov 
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the more teadiljr, their position being denoted by the bn<^, ! 
and also because it is of service to know the position of | 
the anchor before attempting to weigh it. The bncys most ' 
commonly nsed'for this purpose are of the shape of two I 
cones brought together at their bases, and are made of 
sheet iron, usually ^vanized ; they ate called NwnAmoys. 

Mooring-buoys are placed in convenient positions so that 
ships may make fast to them instead of dropping their 
authors, and are geneially'provided with large ring and 
eye bolts for this purpose. Such but^ are usually of a 
cylindrical shape, and are made either of iron or wood. 
They must have sufScient buoyant^ to support the weight I 
of a cable of the required strength for the size of ship it is j 
intended to moor, and at the same time be high enou^ j 
out of the water to make themsdves conspicuous. One of j 
the hugest and most approved mooring buoys recently i 
made consisted of a cylinder 9 feet long and 6 feet 9 | 
inches diameter, the edges of the ends being rounded off ; 
it was made of iron plates ^ inch thick, and was divided 
into two water-ti^t compartments by an iron flat passing 
through &e axis of the cylinder ; a watertight iron trunk 
was fitted, passing through .the buoy at the centre, at right 
an^es to &e flat, for the cable to go throng, so that it 
migiif. seemed on the upper surface of the haay. 

Buoys are also used to mark the positions of sands 
and shoals. A usual shape given to them in rivers and 
sheltered places is that of a frustum of a cone, the smaller 
end boitig placed downwards, and the name of the buoy— a 
name which indicates the shoal it marks— being paint^ in 
large letters on the upper end. In more e3q>osed poritions 
the buoys have to he larger and stronger, and are usnally 
Tnn«ift of an egg-shapB flattened at the bottom. The largest 
and most approved are made of iron j^tes J inch and f 
inch thick, with a smaller bn<y of amilar shape, built 
within the larger one, so as to divide it into two waf ^ 
tight compartments. The advantage of the ^vision in ^ 
this case, and in the case of the mooting \maj described 
above, is, that the buoy is less liable to be sunk ^ collision 
with passing vessds, since if one compartment is damaged 
the other has sufiScient bnqyancy to float the whola The 
largest of these booys are abont 15 feet 6 inches high, and 
10 feet diameter at the wid^t part, the inner buoy being 
9 feet hi^ and 8 feet diameter. 

A bdl which is frequently placed on a h^ is of great 
service at night or in f ogCT weather, the motion of the buoy 
as it is tossed about by fflie w aves causing the bell to ring. 

BUPALUS ASD ATHBNIS, Gred: sculptors, about 
640 B.a, lived in the island of Chios, whidi at that time 
had a sdool of scdlptoTB who had acquired some edebrity 
by their works in marbl^ which material they had inbo- 
as a substitute for the bronze and wood previously 
employed for sculpture. Bupalus was the more celebrated 
of the two brothers. Thar father was Archermus, also a 
sculptor ; and it seems ftom the few notices of their works 
which that they produced only draped figures, from 
whidx it is inferred that their art had not yet advanced to 
the study of the hnmau figure itsdf. The Graces, who 
are now only known as nude figures, were represented as 
draped by Bupalus for the Temple of Nemeris in Smyrna. 
He is said dso to have made a fignre of Tydie (Fortune) 
for that town, lley worked apparently only for the towns 
in Aria Minot and the Greek islands. Yet Pliny {JS^aU 
HisL xxzvL 11) says that sculptures from their hands were 
to be seen in the pediment of the temple of Apollo on 
the Palatine at Borne, whither they had been brought by 
Aaeustus, wbo seems to have had a taste for early Greek 
' worit. But if tins is tme, and if the figures at ell fitted 
into the peculiar space of a temple pediment, it would follow 
that they bad originally been derigned for a rimilar purpose, 
and therefore, these early artists were able to produce 


figures for architectural decoration, which hardly seems 
probablei There is a stoiy that Bnpalns hod made a 
caricature portrait of the poet Hipponas^ who was known 
for his nglmes^ and that the poet replied by some vetse^ 
the sting of which caused the sculptor to hang himself. 

BUPHOHIA, called also Dopolia, a reli^us festival 
held on the I4th of the month SkiLrqphorion (July) at 
Athens, when the veiy sndent ceremony was gone through 
of sacrificing an ox to Zens, nnder the foUowiug circum- 
stances. — ox was driven forward to the altar, on which 
grain was spiread,hy membeis of thefamiiyof the Kentiiadte^ 
on whom this duty devolved hereditarily Oxnpav, from 
which the name is derived, means a goad). \Vhen it began 
to eat, one of the family of the Thsdoni^ advanced mth 
an axe, dew the as, then immediately threw away the axe, 
and fled. The axe was now carried before the court of the 
Prytaneom (see Abeopaovb), and there charged with 
having caused the deatii of the ax, for whidi it was thrown 
into the sea. Meantime the sacrifice of the ox was accepted 
in the nsnal manner. 

BUHCEHARDT, John- Ludwig (1784-1817), a ede- 
hrated Swiss trav^er, was bom at Kirchgaiten, new 
Lausanne, Hovemhec 24, 1784. After studying at Lripric 
and Gottingen he visited England in the summer of 1806, 
carrying a letter of introduction from the celebrated 
Blnmenbadi to Sir Josqah Banks, who, with the other 
members of the African Association, abetted his offer to 
explore the intmior of Africa. After stndying in London 
and Cambridge, and inuring himsdf to all kinds of hardships 
and privations, he left England in April 1809 for Malta, 
whence he proceeded, in the followingOctober, to Aleppo.^ Ih 
order that he might acquire Arabic thorough^ he dbgnised 
litmgftTf as a Af ni&nlmnn, under the name of Sheik Ibrahim 
Ibn AMnllati j and, afto two years passed in tiiat p^ of 
Agfa, he had so mastered the language as not to be distin- 
guished from the natives, and had acquired such acenrate 
knowledge of the contents of the Koran, and of the ^com- 
mentaries upon its religion and laws, that after a critical 
examination the most learned MuBs ulmanB entertained no 
doubt of his being rrally what he professed to b^ a Ifumed 
doctor of their law. During his residence in Syria^ he 
visited Palmyra, Damesens, Lebanon, and thence repaired 
to Cairo with tUe intention of joining a caravan, and 
travelling to Eezzan, in the north of Africa. In 1812, 
whilst waiting for the departure of the caravan, he under- 
took a journey to the Nile, as far up as Mahass; and then, 
in the character (rf a poor Syrian merchant^ he made a 
journey through the Nubian desert which Bruce had 
traversed, passipg by Berber and Shendy to Suakin, on 
the Red ^ whence be performed the pilgrimage to M^ 
by way of Jiddoh. After enduring privations and sufferings 
of the severest kind, he xetom^ to Cairo in a state 
of great eriieastion j bnt in the spring of 1816^ he travdled 
to mount Sinai, whence be letumed to Cairo in June, and 
there made prepatations for bis intended journey to Fezzan, 
end exploration of the sources of the Niger. ^ Sevetri 
Wn,lTimr.P.B prevented his proseenting tins intention, and 
I finally, in Ai^ 1817, when the long expected caravan 
' prepared to ^part, he was srized with an illness of whirii 
I he died in October. He had from time to time carefully 
transmitted to En^nd his jonmals and remarks, and a 
very copious series of letters, so that nothing which appear^ 
to bit" to be interesting in the various joumqrs he xobm 


has been lost He bequeathed his coUemon or buu voib. 
of Oriental MSS. to the library of Cambridge univerrily. 

His tforks were, IhtvOs in Nuhia, 1819 j ^ 

the Sely Lani, 1822; Tnxdx in AnMa, 1829 ; yrtes oa we 
Sedouina and IFahabys, 1880 ; Jrabie Prataia, 1880. 

BHSDER, Gboeg^ one of to foundeis of the Lra^ 
Missionary .Society, was bom in London, June 5, lro2, 
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and died there hlay 29, 1832. He was .pastor of the 
Independent churcdi at Lancaster from 1778 to 1783. 
'Afterwards, he was for twenty years minister of the West 
Orchard chapel at Coventry. At the end of this period 
he removed to London, where for twenty-nine years he 
officiated at the Fetter Lane chapel For many years he 


Missionary Society, and edited, with much success, the 
Evangdiad Magadne. He is dhiefly remembered now as 
the author of the VUlage Sermons, which appeared at 
iutervais from 1799 to 1812, and were at last completed 
in six volumes. They have had au extraordinarily wide 
circulation, and have passed through numerous editions. 
He edited many works, — among others the PUgrmls 
Progress, Colling^s Weave?sPocket-book, or Weaving Spvritvr 
alixd, and Henry’s Sihle wUh Improvements. 

BCJRDEir, Sm Fbaitcis (1770-1844), Baronet, was 
bom on the 2Sth. of January 1770. The rudiments of his 
education he received at Westminster ‘school, whence he 
removed in due time to Oxford. He ffid not wait* to 
graduate at that university, but in 1790 set out on a Con- 
tinental tour, .in the course of which he became strongly 
imbued with the revolutionary principles then i^ntwinonf. ux 
France and other countries. On his return to F.nglftn<^ ia 
1793 he married the youngest daughter of Thomas Coutia, 
a London banker, with whom he received a large fortune. 
In 1796, through the influence of the duke of Newcastle, 
he was chosen M.F. for Boroughbridge, on which occasion 
he had as coUeague John Scott, afterwards Lord Eldon. 
In 1797 he succeeded his grandfather in the baronetcy, 
his father and elder brother having predeceased him. At 
the outset of his political career he was a zealous supporter 
of ultra-liberal measures. In 1802, after a protracted 
contest, he was dected M.P. for Middlesex in opposition 
to the former member, Mr- Mainwaring. ,The election, 
however, was dedared void, and in the subsequent canvass 
he was defeated. In 1806 he again stood for 
and \ros again defeated, but when he sjtood for Westminster 
luthe same year he was elected by a large majority. In 
March 1810 he wrote a letter to his constituents, denying 
the n^t of Government to commit for libel^ »» they had 
xeceutlj^oue. This letter was brought under tiie notice 
of the House, and the speaker issued i warrant for the 
committol of Sir Francis to the Tower. The baronet, how- 
ever, deputed the right of the House, and had to be 
redyed from his own residence by force. There was some 
coUiswtt m consequence between the military and the 
populace who were devoted to Sir Francis. At the pro- 
rogation of parliament he was released, and lost no ^e 
in prosecuting the Speaker and the Seigeant-afrarms. but 
SI iSoT®®®®* . occasion of the Manchester riots 
£ ^ ^ constituents, for which 

throT^onSSi condemned to 

S logjnsonment, and to pay a fine of £1000. 

SL. ^ fPwsent Westminster, arid when he 

^ «a^i M joined the Conserv^ 

il. m3Sl to a gnat part of 
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old mrmicipal corporations and their privileges. The term 
is of less practice importance in the English than in the' 
Scottish system, where it still holds an important place in 
the practice of conveyancing, real propei%^ being there 
genmally divided into feudal-holding and burgage-holding. 
It is usual to speak of the English burgage-tenure as a rdic 
of Saxon freedom resisting tiio shock of the Horman con- 
quest and its feudalism, but it is perhaps more correct to 
consider it a local feature of that g&nerd exemption from 
feudality enjoyed by the mwiieipia as a relic of thtir 
ancient Boman constitution. .The reason for the system 
preserving its specifically distinct form in Scottish convey- 
ancing is because burgage-holding was an exception to fiie 
system of subinfeudation which remained prevalent in 
Scotland when it was suppressed in Engird. TVhile 
other vassals might hold of a graduated hierarchy ci 
overlords up to the crown, the burgess always held directly 
of the sovereign. It is curious that while in England the 
bur^ge-tenure was deemed a species of soccage, to distin- 
guish it from the military holdings, in Scothuid it was 
strictiy a military holding, by the service of watching and 
warding for tile defence of the bm;^ Li England file 
franchises enjoyed by burgesses, freemen, and other con- 
suetudinary constituencies in burghs, were dependent on 
the diameter of the burgage-tenure. 

BUBGDOBF (in French, Berthoub), a town in the 
Swiss canton of Bern, on ihe Biver Emme, about 14 
miles by railway from the .chiM cify. It is situated 1840 
feet above the level of the sea, and consists of an upper and 
lower part, whidi are connected by a spiral arrangement of 
afreets. Its houses are substantially built, and it has an 
ancient castle, a town-house, a hospital, ap orphanage, and 
a public library. Bibbous and damask^ tobacco rad 
diocdate are manufactured; and a large tode is earned 
on in the daiiy produce of the Emmenthal. From the 
Lueg about ^ n^es to the H.E. a view of the whw 
Bernese Alps can be obtained. The castle of Burgdra 
was built at a very early date, and the town became to 
capital of Lesser Burgundy and the residence of the du kw 
of Zahringen. In 1270 they were succeeded by the lords 
of Eyburg, who, in 1326, pawned their possessions to 
TJhich of Signan. Li 1384 the town and countship who 
purchased by Bern for 37,000 florins, and the Bernese 
inagistrates hold rule till 1798, Pestelozzi had his educa- 
tional establishment in the castle for a number of ycras. 
F(^aktion in 1870, 6078. , 

BtiBGE^ GoTXFJSiED Avgvsx (1748-1794), a 
brated German poet, was bom on the 1st of Jannaiy n ^ 
at Wohnetswende, a village in the piincipalify of Haii^ 
stad^ where his father was Lutheran minister. In ^ 
chil^ood be showed little indination to study ; 'the hi 
was the only book which bad any attraction for him,onn ^ 
first attempts in versification were imitations of the 
It is to this first direction of his studies that 
at^bnte tiie Biblical pbiraes, and the allusions to Om^ 
anity, wbidi we find even in his amatory poetry. ^ 
fond of solitude, and indulged in all tiie romantic s 
meats which draerts and the gjloom of forests , 
From the school of Aschersleben, trixere his maternal ^ 
fath^ resided, and which he quitted in .®on8equen ^ 
receiving a severe chastisement for composing an epj^ • 
he was sent to the institution at Hs^ But at nei 
these places did he make much progress, ^vmg ® 
only for the lessons in prosody and vexsificatmn. ^ 

BUtger,.who was intended for the deiical office* 
attend tiie course of lectures ^ven by the professom ^ 
university. Elotz, a learned dassical scholar, ^ | „iAn te 
him into the sdect number of the young men wara 
he took a pleasure in cultivating ; but this so^v 
not to have produced the same favourable euec 
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moral character of BQiger as on his genius. His conduct 
ptejndiced his grandfather Bauer against him ; and it uros 
inth difficulty that he obtained from him some further 
assistance, ^rith permission, in the year 1768, to repair to 
GSttingen to prosecute the study of the law. This c^nge 
did not make him more regular in his studies ; his monds 
became cotmpted ; and his grandfather withdrew his pro* 
tection. Biii^r contracted debts ; and his situation 
would hare become altogether desperate had not some 
friends interfered to assist Um. Anassociation,memorable 
in the annals of German literature, and into wMch Bfiiger 
was now admitted, had just been formed at Gottingen ; it 
reckoned among its members Boje, Biester, SprengeC Holiy, 
Muller, Yoss, the two Counts Stolbeig, C. R Cramer, and 
Leisewitz. All of these were persons versed in Greek and 
Roman literature, and at the same time th^ aU idolized 
Shakespeare. Biiiger, in a great measure, owed his style 
to the enthuriasm which he showed, in common with his 
literary friends, for our great dramatist. The JSeltquea of 
Aneimt JSngJuh Poeirg, published about this time by Dr 
Percy, gave an additional impulse to the direction whidi 
his mind had taken, and suggested to him some of his most 
admired productions. Of all his friends, Boje was the one 
who exercised the greatest influence over him in the choice 
and treatment of his subjects ; and it is to his severe 
observations that the poeti(^ stanza of Burger owes a great 
part of that degance and tonndness which characterize it. 
To the same friend he was indebted also for some improve- 
ment 'in his circumstances. On the recommendation of 
Boje he was appointed to the collectoiship of Altengleichen, 
in the principality of Calenberg. The following winter, 
some fragmUnts of a ghost story, which he heard a peasant 
^1 sing^g ly moordi^t, car^t his imagination, and 
suggest^ ^ celebrated ballad of Leonora. TLu remarkable 
production at once established his reputation as a poet. 
About this time he married a Hanoverian lady, named 
Leonhart ; but tins union proved only a source of bitterness, 
as an unhappy attachment to her younger sister soon after 
sprung ujp in his heart The loss of a sum of money, of 
which his grandfather had made him a present, was the 
first commencement of his embarrassments ; the taking of 
a large farm, which he did not know how to manage, 
increased them. The dismissal from his place, in 1784, in 
consequence of snsindons (probably ill-founded) raised 
against the fidelity of his accounts, gave the finishing stroke 
to his misfortunes. He had a tittle before lost & wife, 
whose death was hastened by the culpable jiassion which 
Burger cherished in his heart. Left with two children, and 
reduced to the inconsiderable emoluments of The Almanack 
of the Mutes, whidi he had edited since 1779, he removed 
to Gottingen with a view to ^ving private lessons there, 
and in tiie hope of obtaining a professor's chair in the 
department of belles-lettres. Five years later the title was 
conferred on him, but without a salary; and this was the 
.only public recompense obtained during his whole life by 
a man who was one of the favourite authors of his nation, 
and who, while yet young,' had achieved the hipest 
rqrutation. Scaredy were ashes of his wife cold when 
he excused her raster, whose name his poems have made 
but too famous. She died in childbed in the beginning of 
1786. From that moment his own life only lingered on ; 
and the fire of his genius seemed extingoi^ed with the 
passion which had so long nourished it. He had scarcely 
strength enough, in the interviilB of his dejection, to finish 
his Song of Songs, a sort of dithyrambic or nuptial hymn, 
intend^ to celebrate his second marriage, and which is a 
strange mixture of frantic passion, religious devotion, and 
the most bombastic expressiotu It was the last production 
of Bfirger. 

Having studied the philosophy of Kant, he had an idea 
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of deriving some advantage firom it at Gottingen, where it 
had not yet been taught. He undertook to erplain it in a 
course of lectures, which were attended ly a great number 
of students The satisfaction which the universityexpressed 
to him for two cantatas which he composed in 1787, on the 
occasion of the fifty years’ jubilee of tiiis illustrious institu- 
tion, and his appointment to the situation of professor 
extraordin^, reanimated his spirits. Fortune appearing to 
smile on hirfi once more, he formed the design <d marrymg 
again. Daring one of the moments when he was most 
occupied with this idea he received a letter from Stuttgart, 
in which a young woman, whose style indicated a cnltivatsd 
mind, and her seudments an elevated and feeling heart, 
after describing to him with enthusiasm the impression 
which his poetry had made upon her, ofiered him her hand 
and heart The information which he recdived respecting 
tlie character, the fortune, and personal accomplidments 
of his correspondent having excited his cariosity, he took a 
jonm^ to -Stuttgard, and bron^t bardr with him a wife 
who embittered and dishonoured the rest of his days. In 
less than three years he saw himsrif under the necessity of 
obtaining a divorce from her ; and the ruin of his h^th 
aggravated the absolute disorder of his finances. Confined 
to a small chamber, the favourite poet of Germany wasted 
the remainder of his strength in translations for foreign 
booksdlers ; but siekness and grief soon deprived him even 
of this resource, and he must have died in a state of the 
most abject poverty if the Government of Hanover had 
not relieved his necessities. He died June 8, 1794, in the 
forty-seventh year of his age. 

Burger is only remar^ble as a lyric poet; for after 
having tried all fte difierent species of thm clt^ of com- 
positions, he has succeeded eminently only in the song and 
the ballad. We riiall perhaps characterize his genius 
sufficiently by saying tmt his imagination is more fresh 
than rich, — that he has more sensibility than elevation, 
more naivkd and good nature than delicacy or taste. HJs 
style is striking from its dearness and its energy, and an 
degance which is rather the result of labour than of natural 
grace; he possesses, in diort, aR the qualities which. please 
the multil^e. AUowing the title of poet only to those 
whose writings were calculated to become popular, he earty 
habituated hunsdf to reject whatever appeared to him not 
sufficiently int^^hle and interesting to all classes of 
readers. He is alwayU'cdear and forcible; and if at certain 
times there appears a want of sdectiem and care in the 
details, yet the sentiments are uniformly noble, and the 
moral purpose of the majority of his pieces is irreproachable. 
Of the first three editions of Burger’s works, published at 
GSttingen, two appeared in 1778. and 1789, in 3 vole. 
8vo; and the third, after his death, was published by his 
friend Ch. Reinhard, in 4 vols., 1796. l^ter editions of 
his poems are very numerous. 

BUBGERSDTK, or BTraGEnsnictas, Fbakcis, a ede- 
brated Dntchlogidan, wasboin atLier, near Delft, in 1590, 
and died at Leyden in 1629, in the thirty-ninth year of 
his age. He studied at the univeiraty of Lyden, and after 
completing his academical career there with great distino- 
tion, travelled through Germany and France. On arriving 
at Saumur in the latter country he began to study theology, 
and was so successful, that, while stiU a very young man. 
he was appointed pi^essor of philosophy in that town. 
Thin office he hdd for five years, at the end of which period he 

returned to L^den, where he accepted tiie chair of logic and 

moral philosophy, and afterwards Aat of natural pMo5(q>hy. 
TTis Logie was at cme time widdy used, and is still a very 
valuable compendium. TTir treatise on ethics, entitled Idai 
PkilotopkicB Moralia, was published posthumously in 164 A 

BURGESS, Dakiel (1646-1712), a learned and witty 
(^TBBBntTTig divine of the 17th ewntury, born at Starnes, 
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in Middlesex, of which parish his father was minister. 
He was educated at Westminster school, and in 1660 
was sent 'to Magdalen Hall, Oxford, but not being able 
conscientiously to subscribe the necessary formuh^ he 
quitted that uniyeEsity without taking 1^ degree. In 
1667, after tal^g orders, he was appointed by Lord Orrery 
to the head-mastership of a school recently established by 
that nobleman at Charleville in Munster, and soon after 
he became private chaplain to Lady Mervin, near Dublin. 
On his return from Ireland he openly avowed his 
Presbyterian principles, and frequently preached in con- 
tempt of the severe laws against nonconformity. For these 
offences he 'waa imprisoned, but soon regaining his liberty 
he went to London, where he speedily cohected a large con- 
gregation, as much by the somewhat fanatical fervour of his 
piety as by the ludicrous illustrations which he hequently 
employed in his sermons. Besides preaching, he gave in- 
stmctions to private pupils,' of whom the most distiwgninTui/^ 
was Henry St John, afterwards Lord Bolingbrok& 
BUBGBSS, The BioHr Ebv. Thouas (1766-1837), 
bishop of Salisbuiy, was bom at Odiham, in Hampshire. 
Ho was educated -at Winchester, and in 1776 he removed 
to Orfford, where he gained a scholan^p at Corpus 
Christi College, Before graduating, he edited a reprint of 
Burton’s PenttOogia. In 1781 he brought out an edition 
of Dawes’s Miteellonea Gritiea, with numerous annota- 
tions, a -work so favourably received on the Continent that 
it was reprinted verbatim, at Leipsio in 1800. In 1783 ho 
became a fellow of his college, and two years later undertook 
a journey to Holland, where he prosecuted his researches 
for some time. On his return he was appointed chaplain 
to Shute Barrington, bishop of Salisbury, through whose 
influence he obtained a prebendal stall in the cathedral of 
^t form. 1789 he published his CotuideraUons on 
tka AboMtxm. of Slavery, in which he advocated the principle 
g^ual emancipation. From Salisbury he removed to 
Purhan^ where he effected much good among the poorer 
classes, by publishing and - distributing suitable religious 
worlM. la 1803 he was promoted by his old schoolfellow 
dddington, then prime minister, to the vacant see of St 
Davids, which he held for twenty years, and where he 

disposition by establish- 
ing the Society for t^ Promotion of Christian Knowledge, 
and foundmg fte College of Lampeter, which he liber^ly 
^ appointed first president of the 
^^*®*®*^ recently founded; and three 
years later he was promoted to the see of Salisbury over 
which he pr^ided for twelve years, pnTcS ^ 
benevolent designs with univearied industry. One of the 
most^^nt of the many services whiXe S^d to 
establishment of a Ohureh Union 

ffiiMrfrfm; Prmapla „f Ohrutim 

at Augsburg in 1473 Durer, was bom 

by ta .yMt ,md 


in the works of his supposed master. Bjs principal wmk is 
the -series of 136 prints representing tire triumphs of the 
Emperor Maximilian L They are of large size, executed 
in chiaroscuro, from two blocks, and convey a hijrii 
of his powers. Burgkmair was also an excellent painter io 
fresco and in distemper, specimens of which are in the 
galleries of Munich and Vienna, carefully and soli^y 
finished in the style of the old German school. See 
EuglePs Handbook of Flemish, Dutr^ and German Sdimdt. 
by Crowe. 

BURGLABT, or Hociurnaii House-Beeaeino {huryi 
lairoemium), which by the ancient English law was 
hamesueieii (a word also used in the law of Scotland, hut 
in a somewhat different sense), has al'ways been Inn ing 
upon as a very heinous offence. The definition of a 
burglar, as given by Sir Edward Coke, is “ho that ly 
night breaketh and enterethin a mansion-house with intent 
to commit a fdony.” The offence and its p unishm ent are 
r^ulated by 24 and 26 Viet, a 96. Hight, for the pur 
poses of that Act (sec. 1), is deemed to commence at nine 
o'dock in the evening of each day, and to conclude at six 
o’clock in the morning. Sec. 61 extends the definition of 
burglary to cues in which a person enters another's dwelhhg- 
house with intent to commit felony, or being in sud • 
house commits fdony therein, and in either case breaks out 
of such dwelling-house by night. The punishment is penal 
servitude for life, or any term not W** t^hnn five year^ or 
imprisonment not exceeding two years, 'with or irithont 
hard labour and solitary confinement. 

BUEGOS, the capital formerly of the kingdom of Old 
Castile, and now of a separate province, stands on the slope 
of a hiU, the base of which is skirted by the Biver 
i^lanzon, 76 nailes from Madrid, in lat. 42“ 21' N., long. 

3 43' W. It is a considerable town, consisting of about 
1400 houses, originally girt into the form of a segment 
of a circle by a wall, some portions of which still remain. 
On the opposite bank of tiie river, and connected with the 
more ancient part of the to'wn by three stone bridge^ am 
the suburbs (Barrio de la Vega), tastefully laid out in 
pleasure-grounds, while lower down in the midst of the 
stream is an islrad furnished with seats and walks as a 
public promenada The streets and squares are exceedin^J 
uregulu, although spacious and well built. The princiinl 
square is the Plaza Mayor, or Plaza de la Constitucion, in 
the centre of which is a bronze statue of Charles H 
most important public building is the cathedral, began bj 
Bishop Maurice, traditionally an Englishman, in 1221, but 
not completed till 1667. It is built in an irregular florid 
Gotiiic style, and contains eight chapels, the most famous of 
which is the Capilla del Condestable, containing the tombs 
of several of the Velosco family, the hereditaiy constoblm 
of Castile. (See View and Plan in .Street’s ffo/dm Aresj- 
tasture of Spain, and history by Orcajo, Historia de 
Catedred de Burgos.) Besides the cathedral there is the 
Hotel de Ville, or Casa de Ayuntamienio (where the bon® 
of the Oid and his wife are preserved in a walnut caso),m 
Palace of Velasco, the church of St Paul, and a beautuu* 
Doric arch, erected in honour of Fernando Gonzais^ 
There is a fine approach to the city through the 
gate of Santa Maria, surmounted by a statue of the Vug 
and Child, and with figures of Fernando Gtoimolez, 

L, the Cid, and Diego Porcelos in the nidies. 
hospitals of Burgos are seven in number, and well sappo*^ ’ 
^ey are the Hospital San Juan (founded in 14/9)i “ . 
Hospital de la Conception, San Julian, San Quirce, 

^y, k^tar, and the Hospido y Casa do Epoati^ 
educational wants of the district are supplied ■ by 
primary schools, which 'are liberally endowed fra® 
munidpal funds, and give gratuitous instruction 

sidetable number of pupils. There is also a normal senoo 
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a Seminario Condliax, in vrhich the higher branches axe 
taught Snt the most important educational establish- 
ment is the Institute Superior ‘uhich has a staff of 21 
professors, and annually enrols about 250 students. The 
university, founded in 1550 and restored in 1776, has been 
long defunct Burgos is the see of an archbishi^, who has 
for his sufiagans the bishops of Bamplona, Falencia, 
Santander, and Tudda. It has several monasteries, amongst 
which may be mentioned San Pablo, built about 1415 and 
now occupied as a store ; La Merced, converted into a 
hospital ; the Monasterio de Fredesval, and others. About 
two miles distant &om the town stands the Carthusian 
convent of Micaflores, built in room of ah earlier erection 
about 1480-7 ; whilst a little below the promenade of the 
Ida stonds th e San ta Maria la Beal de las Huelgas, founded 
by Aiphonso VilL, the abbess of which was invested with 
ahnost royal prerogative^ and hdd an unlimited sway over 
more than fifty 'dllages. Burgos is the official residence 
of a military staff, and is well provided with barracks and 
storehouses. The jurisdiction of its courts extends over 
the whole audieneia, including Alava, Onipuzcoa, Logttmc^ 
Santander, Soria, and Biscay. 

Besides famishing a mart for the agricultaial produce of 
the neighboniing district^ Burgos carries on a eotmderable 
export trade in linen and woollen sta&, made in imitation 
of English goods. The principal articles of manufacture 
are paper, hats, stockings, and leather goods. Its popula- 
tion, whidi is said at one time to have numbered 80,000, 
amounted to 25,721 at the census of 1860, which was an I 
increase of 10,931 since 1845. 

The history of Burgos caimot be carried back bqrond the 
end of the 9th century. There is no trace of its existence 
during the occupation of Spain by the Bomans. 176 find 
the nudeus of it existing in 884, when Diego Pomelos, at 
the command of Aiphonso the Greal^ built a castle on the 
right bank of the Arlanzon to check the progress of the 
Moors. From that time forward it steadily increased in 
importance, reaching the hei^t of its prosperity in the 15 th 
century, when, altematdy with Tdedo, it was occupied as 
a royal residencei, but rapidly declining when the court was 
finally removed to Madrid. Bang on one of the prindpal 
nulitary roads of the kingdom, it suffered severdy during 
the Peninsular “War. In 1808 it was the scene of the defeat 
of the Spanidi army by the French under Marshal Soult 
It was unsuccessfully besieged ly Wellington in 1812, but 
was surrendered to him at the opening of the campaign of 
the following year. (See Waring, AnhittOvral Studies in 
JBurffos.) 

BUBGKIYBE, Johx, an English general in the American 
War of Independence, was bom abcrat 1730, and died in 
1792. He is generally supposed to have been a natural son 
of Lord Bir^ley, but according to his latest biographer this 
is not the case. He entered the army when young, and 
made a runaway marriage with a dau^ter of the earl of 
Derby. In 1761 he sat in parliament for Midhuist, and 
in the foUowmg year he served as brigadier-general in 
PortngaL On die ontbreak of the American war he was 
appointed to a command, and in 1777 he was at the head of 
the British reinforcements designed for the invasion, of the 
colonies from Canada. In this disastrous espedition he 
gained possession of Ticonderoga and Fort Edward ; but, 
poshing on, was detached from his communications with 
Canada, and hemmed in by a superior force at Saratoga. 
On the 17th October his troops^ about 3500 in number, laid 
down their arms. The success was the greatest the colonists 
had yet had, and it proved the taming point in the war. 
The indignation in England against Burgoyne was great^ 
bat perhaps uigust l£e genml himsdf resigned aU his 
appointments, and demandeda taial, bnt without avaiL In 
1782, however, he was restored to his rank, and made 


-B UR 535 

commander-in-chief in Ireland. Sis DrameOie and PoeSeal 
Woris appeared in 2 vds., 1808. One comedy. The 
Heiress, kept the stage for long. (See De Fonblwque, 
Politick and Military Episodjtt from the Life and Oor- 
resporidenee of Sight Hon. J. Burgoyne, 1876.) 

, BUBGOI^fE, Snt Johx Fox, son of the preceding, 
' was bom in 1782, and died October 7, 1871. He was edu- 
cated at Eton and Woolwich, obtained a commission, and 
served m‘1800 in Abercroml^s erpedition to the Me^ter- 
ranean. He afterwards served in the Peninsular caTnjmigng, 
but before the end of them was sent with Pakmham’s 
division to Hew Orleans. During the years of peace Bnr- 
goyne took an active part in promoting the movement for 
national defences, and in 1845 was appointed In^ectOF- 
General of Fortifications. He was engaged at ‘Alma, 
Balaklava, and Inkennan, and conducted the siege of 
Sebastopol till his recall in March 1855. After the con- 
clusion of peace he received a baronetiy, and was made 
geneml, and in 1868 was raised to the rank of field-marshaL 

BUBGIINDIO, an illnstrions jurist of the university of 
Pisa, sometimes erroneously styled Burgundius. He assisted 
at the Lateran Council in 1179 and di^ at a very advanced 
age in 1194. He was a distinguished Greek scholar, and 
is considered on the authority of Odofredns to have trans- 
lated into Latin the various Gre^ fragments which occur 
in the Hmdecte, soon after the Pandects were brought to 
Bologna, with the exception of those in the 27th book, the 
translation of which Im been attributed to Modestinus. 
The Latin translations which have been ascribed to Bur- 
gundio were received at Bologna as an integral part of the 
text of the Pandects, and form part of that known as Jhe 
Vulgate in distinction from the Florentine text. 

BDBGUNDY (French, Bourgogne) has at various periods 
been the name of different politii^ and geogra^cal areas. 
The Burgundians {Burgundi or Burgundiones) seem to have 
been a people of German race, who are first found settled 
between the Oder and the Vistula. At an early period 
th^ came into conflict witii the Alemanni, whom they 
defeated; and in the beginning of the 5th century they 
crd^ed into Boman Gaul under &eir leader Gnndicar. The 
Bomans not only permitted them to settle within the limits 
of the empre, but caused the inhabitants of the district to 
yield up to them one-half of their houses, two-thirds of the 
cultivated land, and a third of their slaves. The new-comers 
thus founded, in the country between the Aar and the 
Bhone, what is usually known as tiie first kingdom of 
Burgundy, which lasted till 534, when it was incorporated 
in the Pinkish empre. Gnndicar was succeeded in 436 
by Gunderic, who somewhat extended his kingdom. In 
470 it was parcelled ont among his four sons — Chilperi(^ 
Gnndibald, Godegisil, and Gondemar, who had their head- 
quarters retpectively at Geneva, Besan^n, Lyons, and 
Vienne ; bat it was ultimately reunited in the hands of 
Gnndibald, who is famous for 1^ patronage of the Catholic 
ecclesiastics and bi» codification of the Burgundian law, 
which is consequently known as Xea; Gundibaldia, or Zot 
Gonibette. Gnndibald was sncceeded in 516 by his son 
Sigismund, who in turn gave place to GundimaT, the last 
of the dynasty. On tire ditintegration of the Carlovingian 
empire. Boson, the husband of I^engarde, the dan^ter oi 
the Emperor Louis IL, founded the kin^om of Ciqnran 
or Lower Burgundy, but in 882 he recognized the overlord- 
ship of Charles Ae Stout His territory included what 
was afterwards known as Frandie Comt^ a part of the 
later province of Burgundy, Dauphind, IVovence, and pan 
of Lraguedoc and Savcy. Li 888 Boson's example was 
followed by Budolph, a Swiss count of Guelf race, who, 
siqiported 1^ a large body of civil and ecclesiastical digm- 
taries called together by Tiim at St Moritz in Valais, estab 
lished a kingdom known as Tran^nran or Upper Bnigundy 
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Ifis son, JRndoIph, bartered bis ti^ts to the Italian crown 
for tho Cisjuran kingdom, and thus united both Burgundies 
into what is frequently c^ed the kingdom of Arles, which 
after various vicissitudes was Anally united to the German 
empire by Conrad IL in 1033. 

On the foundation of the Lower Burgundian kingdom by 
Boson, his brother Bichard remained faithful to Clmrles the 
Bald of France, and was invested with the duchy of 
Burgundy, which had been held by various members of 
the Carlovingian family. Bing Bobert IL, however, took 
possession of it, and bestowed it in 1015 on his son, 
afterwards Henry L On the accession (tf the latter to 
the throne of France, he gave the duchy to his brother 
Bobert, with whose descendants it continued for a con- 
siderable period. In 1361 that elder l^e of dukes expired, 
and the duchy was seized by king John, and in 1363 
presented by Mm to his sou FMlip the Bold as a reward 
for bis bravery at the battle of Poitiers. Thus 
that famous line of dukes which played so great a part in 
the history of France during the 14th and 15th 
and by the sijlcndonr of its achievements and the magni- 
ficence of its patronage rivalled the greatest dynastira of 
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Mary, married the Archduke Maximilian, son of Frederick 
m. ; and with the exception of the duchy of Buiguady 
proper, wHch remained a fief of the French crowi^ brou^t 
with her all the vast inheritance of her father. In 1^2 
Mar^ilian incorporated the territory with the Gmrnan 
empire Tmdra the title of the cirde of Burgundy. It was 
gradually diminishe d the encroachments of Fr^ce, and 
by the liberation of the Netherlands, so that at the Bevolu- 
tion it only consisted of Brabant, Limburg, Luxemboni® 
and parts of Flanders, Hainanlt, Namur, and Guddere. 

^ The duchy meanwhile had been raised with some addi- 
tions to the rank of a province, and formed a military 
govemordiip. It was bounded on the N. by Champagne 
E. by Franche Comtd and Bresse, S. by Lyoimais and 
Dauphin^, and W. by Bonrboimais and Nivernais. It was 
divided into d^t districts — ^Auxeirais, the country of the 
Mountain, Auxais, Dijonnais, Autonais, Chfilonnais, CShaio* 
lais, and Mficonnais. It possessed a separate assembly of 
sta^ general, which met every three years at Dyon, the 
capital, under the piesideniy most frequently of the 
governor of the province. The bishop of Autun was at 
the head of the" dergy j the nobility and- gsntry had a 
leader of thdr own dection j , and the corre^onding place ' 
in the third estate belonged to the mayor of Dijon. 

See Detichsweiler’s OtuMehte der Surgimden, 1868; Baranie's 
Btstmn da dua de Bourgogne^ 10 vols.- 1824; end De Lalicnde’a 
JMdvade Bourgogne, 1871. 

^ BUBHANPUB, a town of Britiah Tudin. in the Nimir 
district of the Central Provinces, situated on the north bulk 
of the Biver Tapt^ in 21“ 81' N. lat. and 76“ 20’ E. long., 
at a distance of 280 miles N.E. of Bombay, and 2 miles 
from the Great LudianPeninsola Bailwaystation of Ldbigh. 

It was founded in 1400 a.i>. by a Mabnmafain prince of me 
Fornkbl dyirasty of Kbandesb, whose successors held it for 
200 years, when the Fariikhl kingdom was armexed to the 
empire' of Akbar. It formed the chief seat of tho Govern* 
ment of the Deccan provinces of 'the Mughul empire till 
Shdh Jah&n removed the capital to Aurangdbdd, in 1635. 
Bnrbdnpur was plundered in 1685 by the Marhsttds, and 
' r^eated battles were fought in its neighbourhood in the 
stooggle betweeen that race and the Musalmdns for the 
supreirrary of India. In 1739 the Mahometans finally 
yielded to the demand of the Marhattds for a fourth of the 
revenue, and in 1760 the Nizdm of tho Deccan ceded 
Bnrh&npur to the Peshwd, who in 1778 transferred it to 
SindhiA In the Marhattd war the army under General 
Wellesley, afterwards the duke of Wellington, took 
Burhdnpur (1803), but the treaty of the following 
restored it to SindhiA It remained a portion of Sindbids 
donunions till 1860—61, when, in consequence of certain 
territorial arrangements, the town and surrounding cstato 
were ceded to the British Government. Under tha 
Mughuls the city covered an area of about 6 square milcj» 
and was about 10^ miles in circumference. In the “Am*!* 
^bari ” it is described os a “ large city, with many g^®*i 
inhabited ly all nations, and>-abounding with handiciot*®' 
men.” Sir Thomas Boe, who visited it in 1 614, found tha * 
tho houses in the town were “ only mud cottages, ' 
tixe prince’s house, the chan’s, and some few others. 

1865-66 the city contained 8000 houses, with apopnlatie 
of 34,137, which had decreased to 29,303 in 1872. ^ 

pur is cdobrated for its muslins, flowered silks, 
cades, which, according to Tavernier, who visited it m 1 » 

were exported in great quantities to Persia, Egyp*i 
Bnssia, and Poland. The gold and silver wires used i» 
manufacture of these fabrics are drawn with conaidc 
care and skill ; and in order to secure the 
roetols employed for tlicir composition, the 
under tho native rule was done under Government m 
tion. Tlie town of Burhdnpur and its manufacture* 
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long been on fhe decline. The buildings of interest in the 
town are a palace, built by Alcbar, caUed the L&l TTiU or 
the.Hed Fort^ aud the JumA hla^id built by Anrungzebe. 
A considerable number of Bords, a class of commetdal 
hlahometans, reside here. Mnnidpal incodie of the town 
in 1872, £3514, lOs. ; espenditure, £2321, 12s. 

BUBLp^ A 2 n> BTTRIAL ACTS. - The practice of 
burying in churches or churchyards is said to have been 
connected with the custom of praying for fhe dead, and it 
would appear that fhe earh'er practice was burying in the 
church itself. “ In England, about tiie year T50, spaces of 
ground adjoimng the churches were carduUy endosed and 
solemnly consecrated and appropriated to the burial of 
those who had been entitled to attend divine service in those 
diurche^ and who now became entitled to render back into 
those places their remnants to earth, the common mother of 
mankmd, without payment for the ground which they were 
to occupy, or for the pious offices whidi solenmized the act 
of interment” (Lord Stowdl). The right to burial in the 
parish churchyard is far from being merely an ecdesiastical 
privilege, but at the same time it is intimately bound up 
with the laws of the Churdi Establishment. It is a com- 
mon law right, controlled in many points lythe provisions 
of the law eeclesiasticaL This doable character is sufficient 
to esplain the controversy which has so long raged round 
the.snbject of burials in England. Every man, according 
to the common law, has a ri^t to be buried in his own 
churchyard, or, as it is sometimes put, in the churchyard of 
the parish where he dies. But the ^urchyard, as weU as 
the (hunh itself, is the freehold of the parson, who can in 
many respects deal withit asif it were aprivate estate. A 
statute of Edward L (33, st. 2) speaks of the churchyard os 
the soil of the church, and the trees ^wing in the dmrch- 
yurd “as amongst the goods of toe chnnh, toe which 
laymen have no autootify to dispose,” and prohibits “the 
parsons from cutting down such trees unless required for 
repairs.” Notwithstanding the consecmtion of toe church 
and churchyard, and the fact that they are the parson’s 
fretoold, a right of way may be edaimed throu^ toem by j 
prescription. The right to burial may be sulgect to the I 
payment of a fee to the incumbent, if such hu been the 
immemorial custom of the parish, but not otherwise. The 
spirit of the ancient canems regarded such burial fees as of 
a Bim oTiiannl complexion, inasmuch as toe consecrated 
grounds were among toe ret swarm — a feeling which Lord 
Stowell says disappeared after the Beformatiem. No person 
can be buried in a church without toe consent ^ toe 
in enmbent, except when the owner of a rnancu house 
prescribes for a buiying-place within toe church as bdonging 
to the manor house. & toe case of Bex v. Taylor it was 
held that an information was grantable against a parson for 
opposing toe burial of a parishioner; but toe court would 
not interpose as to toe parscih’s refusal to read toe burial 
service b^use he never was baptized — ^that being matter 
fortoeeccdesiasticalccmTt. Strangers (or persons not dying 
in toe parish) should not be buried it appear^ without toe 
consent of the parishioners or touichwardens, “whose 
psTonWal right of burial is invaded thereby.” According 
to a recent case, a edergyman may be punished for refusing 
to read toe burial service over a person who had ceased to 
be a parishioner, but was buried in a family vault. While 
burial is a commcm-law ri^t, toe mode of burial is said to 
be of ecideriastical cognizance, and a mandamus to inter a 
body in an iron coffin was in one case refused. Lord 
Stowell permitted toe use of iron coffins on condition of an 
increased rate of payment to toe parish, observing that toe 
common cemetery is not res itntus ceiatis, toe property of 
erne generation now departed, but of toe living and of 
generations yet unborn, and is subject endy to temporary 
appropriation (Gilbert n. Buzzard, 2 Conakry Bq^orts, 
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333^ One of toe camons of 1603 requires toe edergyman 
under penally of su^ension for three months to bury toe 
corpse withontrefusal or dday, “ unless toe parfy deceased 
were excommunicated majori- exeommmicatione, for some 
grievous and notorious crime, and no man able to testify 
of his repentanca” It appears that persons dying in a 
state of intoxication muse be buried with the funeral 
service of the church. On the other hand no service but 
that of toe Chnndi of England maybe used, and no layman 
or unauthorized person can read or assist in reading a 
burial service over a dead body in consecrated ground. 
Nor, it seems, does the chnndi recognize “snidi an 
indecency” as burial without service, ^ere are probably 
many questions as to toe common right of burial to 
whiito the law has as yet provided no specific answer. In 
the meantime many attempts have been made to pass a 
Burials Bin, toe mniu feature of which is toe permission 
to use in diurdiyaTds religions services other tnan tout, of 
toe Church of England. 

The necessity for providing new cemeteries, caused by 
the natural increase of population, has led to a good deal (d 
legation, and an Act was passed (10 and 11 Yict. c. 65) 
to cons(didate certain provisions usually contained in Acta 
authorizing toe making of cemeteries. - Sec. 23 allows 
the bishop to consecrate a part of any such cemetery “ for 
the burial of the dead according to toe rites of toe Estab- 
lished Chnndi.” The 15 and 16 Yict c. 85, for discon- 
tinuing burials in the metropolis and opening new burial 
grounds, was extended to otoer towns ly toe 16 and 17 
Yict. c. 134. The new burial ground is to be divided into 
consecrated and unconsecrated portions ; and provision is 
made for building a cemetery (diapel for the use of toe 
chundi, and, if necessary, anotoer for dissenters. By 20 
and 21 Yict. a 81, ground may be consecrated for the 
burial of poor persons. The same Act allows a burial 
board to appeal to the archbiBhiq) when the ordinary 
refuses to consecrate a new burial ground, and if after 
the archbishop confirms the appeal toe bishc^ still refuses 
to consecrate, toe ardibitoop may licence toe grave for 
interments as if itwere consecrated. The 30 and 31 Yicb 
c. 133 (amended in toe followmg year) provided facOities 
for dieapening toe expense of consecration and for allowing 
limited owners to convey sites of land for churchyards. 

The practice of burying suiddes on a public highway, 
wito a stake driven through toe body, is prohibited by 4 
Geo. lY. c. 52, which requires toe coroner to direct their 
private interment, without religioaB rites, in toe diurchjard, 
within twenty-four hours after the inquest, and between 
the hours of nine and twelve at ni^t. Bodies may not 
be removed from burial grounds without licence from a 
Secretary of State, except when toe removal is from one 
unconsecrated place to anotoer, and is authorized by toe 
ordinary. A coroner may disinter toe body in a case of 
violent death. 

In Scotland the obligation of providing and maintaining 
the churchyard rests on toe heritors of the parish. The 
gnardianship of toe diurchyard bdongs to the heritors and 
also to the kirk-session, dtoer ly delegation from the 
heritors, or in right of its ecclesiastical character. !nie 
right of burial appears to be strictly limited to parishioners, 
nMin ngh an Opinion has been expressed that any person 
dying in toe parito has a right to be buried in the church- 
yard. The paritoioners have no power of management. 
The preslytery may interfere to compd the h^tors to 
provide due accommodation, but has no further jnrisdiction. 

It is toe duly of toe heritors to allocate toe churchyard. 
The Scotch law hesitates to attadi the ordinary inddOTts 
of real properly to the churchyard, while Eu^ish Iot 
treats toe ground as the parson's frediold. It would be 
difficult to say who in Scotland is the legal owner of the 

lY. — 68 
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soil Various opinions appear to prevail, e.g.^ as to grass 
growing on the surface and minerals found beneath. The 
difficulty as to rriigious services does not exist. ^ On the 
other bantT, ihe religious character of the ground is hostile 
to many of the legal rights recognized by English Law. 
BURIAL RITES. See FtobraIu 
BURIATS, a Mongolian race, who dwell in the viciniiy 
of the Baikal Lake, for the most part in the government of 
TrimtaTc and the T^ns-Baikal territory. They ate divided 
into various tribes or clans, which generally take their 
nnniBg from the locality they frequent, These tribes are 
subdivided according to kinship. In 1857 the Buriats 
numbered 190,000, about two-thirds of whom were in 
the Trans-Bailml territory. They have high cheek-bones, 
broad and flat noses, and sparse hair on the chin. The 
men shave their heads like the Chinese, and leave a 
fail at the top. In snnuner they dress in silk and cotton 
gowns, in winter in furs and sheepskins. Their principal 
occupation is the rearing of cattle; and some of them 
possess about 600 oxen and nearly 1000 horses. Some 
tribes, especially the Idinese, the Kudinese, the Alarese, and 
the ,^orinese, also engage in agriculture, — a department 
of activity which was totally neglected till 1796, when tiie 
last-mentioned tribe first turned its attention to it. As 
early as 1802 the produce of the Irkutsk government was 
no less than 9800 quarters of grain ; and in 1839 the 
Buriats had 229,600 acres under cultivation. Their scnl 
is generally fertile, and they have an elaborate system of 
irrigation by canals and trenches. Their only implements 
are the plough and the harrow. Wheat, rye, spring com, 
and oats are their principal crops ; and a large quantity of 
hay is made for their cattle. A good deal of activity is 
also shown in trappings and fisl^g. In religion the 
Buriats are mainly Buddhists; and their head lama 

g lhambo Lama) lives at the Goose Lake (Qusinoe Ozero). 

thers are Shamanists, and their most sacred spot is the 
Shamanic stone at the mouth of the River Anger. A few 
only, about 9000 or 10,000, ore Christians. A knowledge 
of reading and writing is diffused, especially among the 
Ttans-Bai^l Buriats, who possess boolra of their own, 
chiefly translated from the Thibetan. . Their own language 
is Mongolian, and presents three dmtinct dialects, of which 
the Selengese is nearest to the written form. The Russians 
became acquainted' with the Buriats in ibe beginning of 
the 16th century. In 1631 there was built in&eir 
territory, for the purpose of bringing them into subjection, 
the Bratski block-house, whence arose the Russian designa- 
tion of Bratski applied to tire Buriats. Tto building was 
followed by the Kanski block-house in 1640, the Ver^ 
kholendri in 1641, the Udinski in 1648, the Balaganski in 
1654, and finally in 1661 by Irkutsk itself. The Buriats 
frequently besieged these posts and attacked tire Russians, 

®^®^ Russian ambassador, 
^bolotsla ; but in the end of the 17th century they were 
toaUy subd^. (See Qmelin, Siberia; Pallas, Mongol. 
; C^trOT, Ver««* must Burmisch. SpraekUhre.) 
j ^ celebrated pbRosopher who 

flTOtuhed iri the 14th century, was bom at Bethune in 

“ not known. Ho studied at 
under Wrlbam of Occam, and became an ardent 
nomnabst The legend which represents him as having 

Sic “0 discoverable historical basis. He 

professor of philosophy in the 
III, Pans; in 1327 he was its rector: in 1846 

w was deputy to defend its interests before Philip of 
vWols and at Xtoxno. Ho \ras alive in 1 imf ^ 
of his death has not been raided ^ 


university in 1356, is unsupported by evidence and in 
contradiction to the fact that the universily of Vienna was 
founded by Frederick II. in 1237. An ordnance of Louis 
XL, in 1473, directed against tire nominalists, prohibited 
the reading o$ bis works. These works treat of Iqgii^ 
metaphysics, physics, ethics, and politics; theolqgy is 
deUberately avoided on the ground that it does not rest on * 
reason alone, and does not proceed exclusively by argnments' 
lion. In philosophy Bnridan acknowledged no other, 
authority than that of reason. He followed Occam in 
resolutely denying all objective realily to universals. He 
held singulars or individuals done exist, and that 
universals are mere words. " Genera et species non sunt 
nisi termini apud animam existentes vel etiam termini 
vocales aut 8cripti,'qui non dicuntur genera aut spedes nisi 
secundum attributionem ad terminos mentales qnos desig- 
nant.” Occam had not gone so far. The diief aim of his 
logic is commonly represented os having been the devi^g 
of roles for the easy and rapid discovery of syllogistic 
middle terms, — tire construction of a dialectical pm 
asinmim , — but there is nothing in his writings to warrant 
this representation. The parts of logic which he has ^ted 
with most minuteness and subtUi^ are the doctrines of 
modal propositions and of modal syUogisms. In comment- 
ing on Amtotle’s Mi&maehean Ethics he dealt in a vmy 
independent and interesting maimer with the question of 
free will. The conclusions at which he arrived am 
remarkably similar to those long afterwards reached ly 
John Locke. The only liberly which he ascribes to the 
soul is a certain power of snqrending the deliberative proc^ 
and determining the direction of tire intellect. Othennm 
tire will is entirely dependent on tire view of the mind, the 
last result of examination. The comparison of the will 
unable to act between two equally balanced motives^ to s 
hungry ass unable to eat between two equal and equiAstant 
bundles of hoy ib not found in any of his worla, and smy 
have been invented by his opponents to ridirole his 
determinism. His wor^ are — Srmmula de diamm, 
1487 ; Compendium logicce^ 1489 ; Queesttones in »»*• 
phgsieorum, &o., 1616 ; In ArisMdts MetaphgsiM, lolo; 
Queesttones in x. Intros etMcorum Aristotdis, Hwj 
Quoestiones in tdii. libros politieorum Aristoledis, Iflwj 
There nray he consulted remirdiDg him, besides the 
histories of philosophy, Bale’s Didionarg, ark " Bimdon » 
Franti’s GmehitMe der Logik, bk. iv. l^-^S ; and SwiW . 
Gesehiehis der Fhxlosophis des MiUdalters, Bd. «• 19* 
1028. ^ 

BURKE, Edmund, one of tire greatest names m 
history of political literatnre. There have keen m 7 
more important statesmen, for he was nevw tnea 
a position of supreme responsibiliiy. There have 
many more effective orators, for lack of imoS* 
suppleness prevented him from penetrating t®, ® 
mind of bis hearers ; dMects in deKveiy weakenM 
intrinsic persuasiveness of his reasoning; and he na . 
that commanding authoriiy of character and peisw 
which has so often been the secret of trinmphaDt el®fl 
There have been many subtler, rooro oirginm, 0“ 
/systematic thinkers about the conditions of tn 
union. But no one that ever lived used *ke geo® 
of the thinker more successfully to judge the 
problems of the statesman. No one has ®ror c*®*® 
to the details of practical politics, and at the biot 
remembered that these can only be 
dealt with by the aid of the broad conceptions 
philosophy. Aid what is more than all for Pf^ 
of fiime, he was one of the great masters of tne mg** 
difficult art of elaborate composition. , — -tance* o/ 

A certain doubtfdness hangs over the circom^ 

Burke’s life previous to tho opening ot to po® 
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The very date of his birth is varionsly stated, and has 
given rise to riiarper controvert than tiie small import- 
ance of the discrqiandes can deserve. The most probable 
opinion is that he 'was bom at Dnblin on the 12th of 
Jannaiy 1729, new style. Of his family we know little 
more t^n that his father was a Protestant attorney, prac- 
Hsing in Dnblin, and that his mother was a Ca^oHc^ a 
member of the family of Nagle. He had at least one 
sister, from whom are descended the only easting repre- 
sentatives of Burke’s family; and he Imd at least two 
brothers. Garret Burke and Bichaid Burke, the one older 
and the other younger than Edmund. The aster, after- 
'wards Hts French, was broi;ght up and remained through- 
out life in the religious faith of her mother ; Edmnnd and 
his brothers followed that of their father. In 1741 the 
three brothers were sent to school at Ballitore in the 
county of Kildare. This school 'was kept by Abraham 
ShacUeton, an Englishman, and a member of the Society 
of Friends. He appears to have been an excellent teacher 
and a good and pious matu Burke always looked back on 
his own connection 'with the school at Ballitore as among 
the most fortunate circumstances of his Ufa Between 
himself and a son of his instractor there spmng up a close 
and affectionate friendship, and, unlike so many of the 
exquisite attachments of youth, this was not dioked by the 
dust of life, nor parted by ^vergence of pursuit Bidard 
ShacUeton 'was endowed 'with a grave, pure, and tranquil 
nature, constant and austere, yet not 'without those gentle 
dements that often redeem the drier qualities of his 
regions persuasion. When Burke had become one of 
the most famous men in Europe, no -visitor to his house 
was more welcome than the friend with whom long years 
before he had tried poetic flights, and ex<dunged all the 
sanguine confidences of boyhood. And we ate toadied to 
think of the simple-minded guest secretly praying, in the 
enlit nde of his room in the fine house at Beaconsfidd, that 
the way of his anxious and overburdened host might be 
guided by a divine hand. 

In 1743 Burke became a student in that famous institu- 
tion at Dublin which numbers among its sons so many of 
the shining names of the 18th century in literature, 
pditics, and law. Oliver Goldsmith was at Trinity College 
at tlm same time as Burke. But the serious xmjnl of 
Abi-aba m S^ckleton would not be likdy to see much of j 
the wild and squalid dzar. Henry Flood, who -was two 
years younger than Burke, had gone to complete his 
education at Oxford. Burke, like Goldsmith, achieved 
no academic distinction. BQs character was never at any 
tima of the academic cast The minor accnracies, the 
limitation of range, the treading and re-treading of the 
anma small patch of ground, the concentration of interest in 
success before a board of examiners, -were all uncongenial 
to a nature of exuberant intdlectol cnriodly and of 
strenuous and sdf-rdiant originality. His knowledge of 
Greek and Latin was never thorough, nor had he ai^ 
turn for critical niceties. He conld quote Homer and 
Pindar, and he had read Aristotle. Like others who have 
gone tbrongh the conventional course of instruction, he kept 
a place in his memory for the various charms of Tirgil and 
HoracOi of Taritus and Ovid; but the master whose 
page l^ night and by dayhe turned -with devout hand, 
was the copious, energetic, flexible, diversified, and brilliant 
genius of the dedo^tions for Arduas the poet and for 
Hilo, against Catiline and against Antony, the author of 
the disputations at Tusculum and the orations against 
Verres. CScero was ever to him the mightiest of the 
B Pdnnt names.* In our own literature hmton seems to 
have been more familiar to him than Shakespeare, and 
Spenser was perhaps more of a fa-vourite with him than 
either. 
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It is too often the case to be a mere acddent that men 
who become eminent for -wide compass of nnderstanding 
and penetrating comprdiension, are in their adolescence 
onseMedanddiraultoty. OfthisBarkeisaE^naliUustrar 
tion. He left Trinity in 1748, -with no great stock of wdl- 
ordered knowledge. He neither derived the benefits nor 
suffered the drawbacks of systematic intdlectual discipline. 
It would seem that in most cases of vigorons and massive 
faculty, the highest powers are only thoroi^hly awakened 
and concentrated by some stimulus that awakens personal 
and indqiendent activity. Not the advantages of acquisi- 
tion, but the necessity of production, are with such men the 
effectnal incentive to the exercise of their inllest capacity. 

Burke, after taking his degree at Dublin, went in the 
year 1760 to London to ke^ terms at the Temple, ^e 
ton years that followed were passed in obscure industry. 
We knowhardlyany of the details of this period in his life 
writh satisfactory accuracy or on decisive authority. In 
that respect at least -n^ike Cicero, Burke -was al-ways 
extremdy reserved about his private affairs. It shows 
a gratuitous meaimess of spirit to explain this reserve 
by supposing that there was something discreditable or 
sinister to conceaL All that we know of Burke eriiibits 
him as inspired by a resolute pride^, a certain statdiness 
and imperious rievation of mind. Suck a ckaracter, while 
free from any weak shame about the shabby necessities of 
early stmg^es, yet is naturally un-willing to make them 
prominent in iriter life. There is nothii^; dishcmoniable in 
,snch an incdination. " I was not swraddled and rocked and 
dandled into a legi^tor,” wrote Burke when very near the 
end of his days : " iVtfor inadvenmniB the motto for a man 
like me. Ateverystepof myprogressin]ife(forinevery 
step I was traversed and cqiposed), and at every turnpike 
I met, I -was obliged to show my pas^ort. Otherwise no 
rank, no toleration even, forme.” 

AB sorts of whispers have been carcalated by idle m 
malicious gossip about Burke’s first manhood. He is said 
to have been one of the too numerous lovers of his fiiscnnat- 
ing countrywoman, Margaret WofiSngton. It is hinted 
that he made a mysterious -visit to the American colonies. 
He was for years accused of having gone over to the 
Chunk of Borne, and afterwards recanting. There is not 
a tittie of positive evidence for these or any of the other 
statements to Burke’s discredit. The common story that 
he -was a candidate for Adam Smith’s ckair of moral 
philosophy at Glasgow, when Hume was rejected in fevonr 
of an obscmre nobody (1761), can be shown to be wholly 
false. lake a great many otiier youths with an eminent 
destiny before them, Burke concseived a strong distaste for 
the profession of the law. His father, who was an attorn^ 

I of substance, bud a distaste still stronger for so vagrant a 
profession as letters were in that day. He withdrew the 
annual allo-wance, and Burke -was launched on the riippery 
career of the literary and political adventurer. In fairer 
words, he set to work to -win for himself by indefot^ble 
industry and capability in the public interest that positicm 
of pcrwer or pre-eminence which bis detractors acquired 
picW by accident of birk and connections, or else % the 
-vile arts of political intrigue. He began at the bottom of 
the ladder, mixing with the Bohemian society that haunted 
the Templ^ practising oratory in the free and eaqr debat- 
ing socaeties of Covent Garden and the Strand, and writing 
for the booksellers. 

Tn 1756 he made his first mark by ^ satire upon 
Bolingbroke, entitled A Vtndicafum Natural Fo«e^ 
It purported to bo a posthumous -work from tho pen erf 
Bolingbroke, and to present a -view erf the miseries and 
evils ariwe to numWn d from every species of arracU 
society. The imitatiem erf the fine style of that inagnific^t 
writer but bad patriot is admirable. As a satire the piece 
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is a failure for fihe ample reason tliat the substance uf it 
yniglifc well pass for a perfectly true, no less than a very 
do^enl^ statement of social blunders and calamities. Such 
acr^ critics as Chesterfield and Warburton thought the 
performance serious. Housseauy whose famons discourse 
on the evils of dvilization had appeared six years before, 
would have read Barkers ironical vindication of natural 
sociely without a suspicion of its irony. - There have indeed 
been found persons who insist that the Ywdieatwn was a 
really serious expression of the writer’s own opinions. This 
is absolutely incredible, for various reasons. Burke felt 
now, as he did thirQr years later, that civil institutions 
cannot wisely or safely be measured by the tests of pure^ 
reason. His sagamty discerned that '&e rationalism by 
which Bolingbroke and the deistic school bdieved them- 
selves to have overthrown revealed religion, was equally 
calculated to undermine the structure of political govern- 
ment. This was precisely the actual course on which 
speculation was entering in France at that moment. His 
Vivdieaiiim is meant to be a redaction to an absurdity. 
The rising tevolationaty school in France, if they had read 
it, would have takeu it for a demonstration of tho theorem 
to be proved. The only interest of the piece for us lies in 
the proof which it furnishes, that at the opening of his life 
Burke had the same scornful antipathy to political 
rationalism, which flamed out in sndi overwhelming passion 
at its close. 

In the same year (1756) appeared the PhilosopUcal 
In^irp into the Origin of our Idea* on the Sublime and 
BeatiUtful, a crude and narrow performance in many 
respects, yet marked by an independent use of the writer’s 
mind, and not withont fertile snggestion. It attracted 
the attention of the rising aesthetic school in Germany. 
Lessing set about the translation and annotation of it, and 
Moses Mendelssohn borrowed from Burke’s speculation at 
least one of the most imitfnl and important ideas of his 
own influential theories nu sentiments. In Fngland the 
Inquiry had considerable vogne, but it has left no per- 
manent trace in the development of aesthetic thought in 
this country. 

Borke’s Uteraiy indnstry in town was relieved by frequent 
excursions to the western parts of England, in company 
with William Burke. There was a lasting intimacy between 
the two namesakes, and they seem to have been involved 
together in some important passages of their lives j but we 
have Edmund Burke’s authorily for befieving that they 
were probably not kinsmen. The seclusion of these rural 
sojourns, originally dictated by delicate health, waa as 
wholesome to the mind as to the body. Few men, if any^ 
have ever acquired a settled mental habit of surveying 
Qutnau affairs broadly, of watching the play of passion, 
interest, ^ circnmstance, in all its comprehensiveness, and 
of applying the instruments of general conceptions and 
wide princiifles to its interpretation with respectable 
constancy, unless they have at some early period of 
manhood resolved the greater problems of society in 
independence and isolation. By 1756 the cast of Burke’s 

opmions was dedsively fixed, and they underwent no 
radical change. 

He bc^n a SOTre of mnie on the Drama. He wrote a 

SSJShff T ^ Sittory of England, and 

brought It doTO os far as the reign of John. It included. 

M was natural enough in a warm admirer of Montesquieu, 

^ every well-ordered commonwealth. 
S interest in Amcnca was shown by an Account 

of the Eurtguan Satletnents on that continent. Such worla 

^ turning away from 

the- gnat poUtical and economic 
fietdij. and to the more visible conditions of social stebUily 


and the growth of nations. This interest in the concrete 
phenomena of society inspired Iiim with tihe idea of the 
Annual Regider (1759), which he designed to, present a 
broad grouping of the duef movements of each year. Ihe 
execution was as excellent as the conception, and if we 
reflect that it was begun in the midst of that momentous 
war which raised England to her climax of tenitomd 
greatness in East and West, we may easily reaUze how the 
task of desciibing these portentous and far-reaching events 
would be likely to strengthen Burke’s habits of wide and 
laborious observation, as well as to ^ve him firmness and 
confidence in tho exercise of his own judgment. Dodsley 
gave him £100 for each annual volume, and the sum was 
welcome enough, for towards the end. of 1756 Burke had 
married. His i^e was tho daughter of a Hr Eugen^ a 
physician at Bath. She is ahvays iqioken of hy his friends 
as a mild, reasonable, and obliging person, whose amial^^ 
and gentle sense did mncb. to so^e tiie too neivcniB and 
exmtable temperament of her husband. -She had been 
brought up, there is good reason to hediere, as a Catholic, 
and she was probably a member of that communion at the 
time of her marriage. Hr Nugent eventually took up Ins 
residence with his son-in-law in London, and became a 
popular member of that famous group of men of letters and 
artists, whom Boswell bas made so familiar and so dmr to 
all later generations. Burke, however, had no intention of 
being dependent. His consciousness of his own powers 
animated him with a most justifiable ambition, if ever 
there was one, to play a part in the conduct of natioael 
affairs, htiends shared this ambition on his behalf; one 
of these was Lord Charlemont. He introdnced Bnrke to 
William Gerard Hamilton (1769), now only rememheied 
by a nickname derived from the drcnmstance of his haring 
made a single brilliant speech in the House of Commons, 
which was followed by years of almost unbroken silence 
Hamilton was by no means devoid of sense and^ acuteness, 
but in diaiactcr be was one of the most despicable men 
then alive. There is not a word too many nor tw strong 
in the description of him by one of Burke’s friend^ a® 
**a sullen^ vain, proud, selfish, cankered-hearted, enww 
reptile.” The reptile’s connection, however, was for a tuM 
of considemble use to Burke. When he was made 
Secretary, Bnrke accompanied him to Hnblin, and thw 
learnt Oxenstiern’s eternal lesson, that awaits all 
penetrate, behind the scenes of government, quam fxnta 
sapientia mundue rtgitur. . . ^ « 

The penal laws against the Catholics, the iiuqun®® 
restrictions on Irish trade and industry, the selfish factiour . 
ness of the Parliament, the jobbery and 
administration, the absenteeism of the landlords, j 
other too familiar dements of that mischievous end & 
system, were then in full force. As was shown efterwM ^ 
they made an impresssion upon Bnrke that was n 
effiiced. So much iniquityandaomuch_disotd»m®y 
hove strueik deep on one whose two chief political 
meats were a passion for order and a passion for josiw- 
He may have anticipated with something' of remoi^ . 
reflection of a modem historian, that the ahsenteei^ . 

landlords has been less of a curse to Irdand tna 
absenteeism of her men of genius. At least he ^ 
an absentee in heart. He always took the intcre^ „ 
ardent patriot in his unfortunate countiy ; and, ® ^ 
see, made more than one weighty sacrifice on be**"* , 
principles which he deemed to bo bound up w®** 
■^dfare. 


When Hamilton retired from his pos^ Burxeacw ^ 
him back to London, with'a pension of £300 ^ 

Irish Establishment.' Thia modest allowance n 
enjoyed for more than a sin^e year. 
oiscoTered the value of bo laborious and powerftu a 
0^ 
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wished to bind Burke permanently to his service. Burke 
declined to sell himself into final bondage of this kind. 
When Hamilton continued to press his odious pretensions 
tbey quarrelled (1765), and Burke threw up his pension. 
He soon received a more important piece of preferment 
than any which he could ever have procured through 
Hamilton. 

The accession of George m, to the throne in 1760 had 
been followed by the ^grace of Fitt, the dismissal of 
'Newcastle^ and the rise of Bute. These events marked 
the resolution of the court to change the political system 
which had been created by the Bevolution of 1688. That 
system placed the government of the country in the hands 
of a territorial oligarchy, composed of a few families of large 
possessions, fairly enlightened principles, and shrewd poB- 
tiesd sense. It had been preserved by the existence of 
a Pretender. The two first kings of the House of Hanover 
could only keep the crown on their own heads ^ conciliating 
the Bevolution families and accepting Bevolution principles. 
By 1760 all peril to the dynasty uus at an end George 
ITT- , or those about him, insisted on substituting for the 
aristocmtic division of political power a substantial concen- 
tratiop of it in the hands of the sovereign. The ministers 
were no longer to be the members of a great party, acting 
together in pursuance of a common policy accepted ^them 
all as a united body j they were to become nonrinees of the 
court, each holding himself answerable not to his colleagues 
but to the king, separately, individually, and by department. 
George ITT, had before his <yes the government of his 
cousin the great Prederick ; bnt not every one can bend the 
bow of Ulysses, and, apart from* difference of personal 
capacity and historic tradition, he forgot that a^terntorial 
and commercial aristocrary cannot be dealt with in the 
imirit of the barrack and the drill-ground But he made 
ue attempt, and resistance to that attempt snppliN the k^- 
noto to the first twenty-five years of Burke’s political life. 

-Along with the change in leystem went high-handed 
and absolutist tendencies in policy. The first stage of 
the new experiment was very short. But^ in a jmnic at 
the storm of unpopularity that menaced him, resigned in 
1763. George Grenville and the less enlightened section 
of the "Whigs took his place. They proceeded to tax the 
American colonists, to interpose vexatiously against their 
trade, to threaten the liberty <rf the subject at honie ly 
general warrants, and to stifle the liberiy of ^public discus- 
sion ly prosecutions of the press. Their arbitrary methods 
disgusted the nation, and the persorral arrogance of ^ the 
ministers at last disgusted the king. The system received 
a temporary check. Grenville fell, and the king was 
forced to deliver himsdf into the hands of the orthodox 
section of the Whigs. The Marquis of Bockingham (July 
10, 1765) became prime minister, and he was indneed to 
mnVa Burkc his private secretary. Brfore Burke had 
begun his duties, an incident occurred whidi illustrates the 
character of the two men. The old duke of Newcastle, 
probably desiring a post for some riominee hrs own, 
conveyed to the ear of the new nunister vanons aosurd 
nunonrs prejudicial to Burke,— that he was Mlrish^prs^ 
that his real namn was O’Bourke, that he had hem a 
that he was an enaissaiy from St Omer^s. Ijord Booking 
ham repeated these tales to Burke, who coime dmi^ 
them with indignation. His chief declared hiiMelf sailed, 
but Burke, from a feeling that the indispensable confidence 
between tbem was impaired, at once expressed a rirong 
desire to resign his post. Lo^ Rockingtoni prevailed upon 
him to reconsider his resolve, and ftom that day nanl Lora 
Rockingham’s death in 1782, their rdationswere those of 
the closest friendship and confidence. 

The first RnuTringTiftm administration only toted a year 
and afew days^ midingiu July 1766. The uprightness and 


good sense of its leaders did not compensate for the weak* 
ness of their political connections. They were unable to 
stand against the coldness of the king, against the hostilily 
of the powerfol and selfish faction of Bedford "Whigs, ani^ 
above against the towering predominance of "William 
Pitt. T^t Pitt did not join them is one of the many fatal 
miscarriages of history, as it is one of ""the many serious 
reproaches to be made against that extraordinary man’s 
dieqnered and uneven course. An alliance between Pitt 
and the Bockin|ham pariy was the surest guarantee of a 
wise and liberal policy towards the colonies. He went 
farther than they did, in hefiding, like Lord Camden, thq 
doctrine that taxation went with representation, and that 
therefore Parliament had no right to tax the unrepresented' 
colonists. The ministry asserted, what no competent jurist 
would now think of denying, that Parliament is sovereign/ 
but they went heartily with Httin prononneing the exenase' 
of the right of taxation in the case of the American colonists^ 
to be thoroughly impolitic and inejqiedient. Ho practical' 
difference, tiierefore, existed upon the important question 
of the honr. Bnt Pitt’s prod4;ious egoism, stimulated by 
the miseduevons connsds of men of the stamp of Lorc( 
Shdbume, prevented the fusion of the only two sections of 
the "Whig party that were at once able, enlightened, and^ 
disinterested enon^to canyon the government efficiently, 
to (heck the arbitrary temper of the king, and to command 
the c»nfidence of the nation. Suck an opportunity did not 
return. 

The ministerial policy towards the colonies was defended 
ly Burke with splendid and unanswerable doquence. He, 
had been returned to the House of Commons for the pockety 
borough of Wendover, and his first speech (January 27," 
1766) was felt to be the rising of a new l%ht. Por the', 
space of a quarter of a centnry, from this time down to 1790, 
Bnrke was one of the chief guides and insurers of arevive^ 
"Whig pary. ^e “age of small factions” was now. 
succeeded by an age of great principles, and selfish ties_ of- 
mete families and persons were transformed into a nmon 
testing on commem cxmvicstion and patriotic aims. It was, 
Bnrke who did more than any one rise to give to the 
Opposition, under the first half of the reign of Gecjrge IIL, 
this stamp of elevation and grandeur. Before leaving office' 
the Bockingham Government repealed the Stamp Act; con- 
firmed the personal liberty of the subject hy forcing, 
on the House of Commons one resolntion against genera^ 
warrants, and another against the seisnre of papers; 
and rdieved private houses from the mtrnsion of officers^ 
of " yraBP-, by repealing the cider tax. Nothing so good' 
was done in an En^irfi parliament for nearly twenty 
years to come. George Grenville, whom the Bockmi^me^ 
had^displace^andwho was bitterly incensed at their formal 
reversal of bis policy, printed a pamphlet to demonstrate 
his own wisdom and statesmanship. Burke replied in his 
OhservatioM m a late PuUication on the Promt StaU of . 
the J^ation (1769), in which he diowed for the first time, 
that he had not only as much knowledge of commerce and 
«nar,m, aud BS firm s hand, in dealing with figures as Qren- 
viUe liinwRlf, but also a broad, geaml, and Inmmons way. 
of conceiving and trearing politics, in which neither then 
nor since has he had any rival among En^ish publicists. 

It is one of the perplexing points in Burke’s private, 
history to know how he lived during these long years of 
parliamentary opposition. It is certainly not altogether, 
mete impertinence to ask of a public man how he gets wh^ 
he lives upon, for independence of spirit, which is so hm 
to the "inn who lays his head on the debtor’s jffilow, is the. 
priwia virtue in snk men. Probify in money is assuredly 
one of tbe keys to character, thongh we must be very care- 
ful in ascertaining and proportioning all the drcniMtanc^ 
Now, ill 1769, Bnrke bonght an estate at Beaconsfield, ii^ 
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the county of Buckingham. It was about 600 acres in 
extent^ was worth some ^00 a year, and cost X22,000. 
People have been asking ever since how the penniless man 
of letters was able to raise so large a sum in the £rst 
instancy and how he was able to keep up a respectable 
OT t ^WiahniRnt aftervmrds. The suspicions of those who 
are never sorry to disparage the great have been of various 
irim^g. Burko WBS a gambloT, they hint^ in Indian stock, 
like his IfinamBn Bichard and William, and like Lord 
Yemey, his political patron at Wendover. Perhaps, again, 
his activity on behalf of Indian princes, like the Baja of 
Taigore, wais not disinterested and did not go unrewo^ed. 
The answer to all these calumnious inuendoes is to be 
found in documents and title-deeds of dedkive authority, 
and is simple enough. It is, in short, this. Burke 
inherited a small properly from kis elder brother, which he 
realized. Lord l^ckingham advanced him a certain sum 
(£6000). The remainder, amounting to no less than two- 
thirds of the purchase-money, was raised on mortgage, and 
was never paH off during Burke’s life. The rest of the 
story is equally simple, but more painful Burke made 
some sort of income out of his 600 acres ; he was for a 
short time agent for New York, with a salary of £700; he 
continued to work at the Annual B^Uter down to 1788. 
But, when all is told, he never made as much as he spent; 
and in spite of considerable assistance from Lord Bo(^ng- 
ham, amounting it is sometimes said to as much as £30,000, 
Burke, like the younger Pitt, got every year deeper into 
debt. Pitt’s debts were the result of a wasteful indiffer- 
ence to his private o&irs. Burke, on the contrary, was 
assiduous and orderly, and had none of the vices of profu- 
sion. But he had that quality which Aristotle places bi gb 
among the virtues, — the noble mean of Magnificence, 
stand^ midway between the two extremes of vulgar 
ostentation and narrow pettiness. He 'was indifferent to 
luxuiy, and sought to make life, not commodious nor soft, 
but high and digged in a refined way. He loved art, filled 
his house with statues and pictures, and extended a" generous 
patronage to the painters. He was a collector of books, 
as Crabbe and 1^ conspicuous men discovered, a hdpful 
friend to their writers. Guests were ever welcome at Ms 
board ; the opulence of his mind and the fervid copiousness 
of his talk naturally made the guests of such a man very 
numerous. Non inmdeo eguidem, miror magit, was Johnson’s 
good-natured remark, when he was taken over his friend’s 
fine house and pleasant gardens. Johnson was of a very 
different type. There was something 'in this extern^ 
dignity which went with Burke’s imperious spirit, his 
spacious imagination, his turn for all things stately and 
imposing. We may say, if v/e please, that Johnson hod 
the far truer and loftier dignity of the two ; but we have 
to take such men as Burke with the defects that belong to 
their qualities. And there was no corruption in Burke’s 
outloy. When the Pitt administration was formed in 1766, 
he might )iave had office, and Lord Bockingham wished 
to accept it, but he honourably took his fate with 

1 ®® a year, where ho 

would have been more prudent to spend only £2000. But 

was ivronged; his creditors were aU paid in time, 

aU the test of the rich sinecures 
which It was thought no shame in those days for the aS 

*® ”’'*® wrangle for, and gorge 
fierce voracity of famiS^ 


liant group of his earlier friends. He was one of the com- 
manding figures at the Club at the Turk’s Head, with 
Reynolds and Garrick, Goldsmith and Johnson. *010 old 
sage who held that the first Whig was the Devil, was yet 
compelled to forgive Burke’s politics for the sake of his 
magnificent gifts. ‘*I would not talk to him of the Bock- 
ingham party,” he used to say, “ but I love his knowledge 
his genius, his diffusion and affluence of conversation.” And 
everybody knows Johnson’s vivid account of him : ” Burk^ 
Sir, is su^ a man that if you met him for the first time in 
the street, where you were stopped by a drove of oxen, and 
you and he stepped aside to take shelter but for five 
minutes, he’d talk to you in such a manner that when yon 
parted you would say, ‘This is an extraordinary man.’” 
They all grieved that public business should draw to parly 
what was meant for mankind. They deplored that the 
nice and difficult test of answering Berkeley had not been 
undertaken, as was once intended, by Burke, andsigh^ to 
think what on admirable display of subtlely and bnlliance 
such a contention would have afforded them, had not 
politics “ turned him from active philosophy aside.” There 
was no jealousy in this. Thqy did not grudge Burke being 
the first man in the House of Commons, for they adjmtted 
that he would have been the first man anywhera 

With aU his hatred for the book-man in politics, Burke 
owed much of his own distinction to that generous riding 
and breadth of judgment which had been ripened in him 
by literature and his practice in it. Like some other 
men in our history, he showed that books ore a better pre- 
paration for statesmanship than early training in the 
subordinate posts and among the permanent officials of a 
public department. There is no copiousness of literaiy 
'reference in his work, such as over-abounded in our aril 
and ecclesiastical publicists of the 17lh century. Nor 
can we truly say that there is much, though there u 
certainly some, of that tact which literature^ is aUeged to 
confer on those who approach it in a just spirit and 'with 
the true gift. The influence of literature on Burke lay 
partly in me direction of emancipation from the mechomcal 
formulae of practical politics; partly, in the assoMboa 
which it engendered, in a powerful understanding 1^ hi^ 
between politics and the moral forces of the world, ana 
between political maxims and the old and great sentenw 
of morals ; partly in drawing him, even when restmg his 
cose on prudence and expediency, to appeal to the ynaea 
and highest sympathies; partly, and more 
opening his thou^ts to the many conditions, possibuine^ 
and “ varieties of untried being,” in human cAawto an 
situation, and so giving an incomparable flexibihly to n 
methods of political approach. . 

This flexibility is not to bo found in his manner of co • 
position. That derives its immense power bom o 
sources ; from passion, intensity, imogination, si^ “ » 
cogency of logic^ reason. Those who insist on charm, 
winningness in slyle, on subtle harmonies ^ ai m 
exqnisiteness of suggestion, are disappointed * 

they even find him stiff and ovei>coloar^ And there 
blemishes of this kind. His banter is ?®“^ . 
ungainly, his wit blunt, as Johnson said, and 
unseasonabla As is usual with a man who has not 
humour, Burke is also without true patii^ The tn 
of wrong or misery moved him less to pily for 
then to anger against the causa Again, there mm 


gratuitous and unredeemed vulgarities ; some iroi^ ^ 
make us shudder. But only a Uterary fop can be d 
by specks like these . . ^ are 

The varieties of Burke’s literaiy or rhetorical me 
very striking. It is almost incredible 
una^native amplification of the description of xiy ^ 
descent upon the Carnatic should be from the sam p 
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die grave, simple, tmadorned Addrea to the King (1777), 
whm each sentence falls on the ear \rith the accent of some 
golden-tongned orade of the irise gods. His stride is the 
stride of a giant, from the sentimental beauty of thejdctnre 
of Marie ijitoinette at Yeisailles, or the red horror of the 
tale of Debi Sing in Rnngpoie, to the learning, poridre- 
ness, and cool judicial mast^ of the Export on the Lorcbf 
Journals (1794), which Philip h^nds, no mean jndg^ 
declared on the whole to he the .“most aminftnf. and estra- 
ordinaiy ” of all his productions. JBnt even in the coolest 
and diyest of his pieces, there is the mark of greatness, of 
gta^, of comprehension. In all its varieties Burke's sfyle 
is noble, earnest, deep-flowings because his sentiment was 
lofty and fervid, and went with sincerity and ardent 
^dplined travail of judgment. He had She style of his 
subjects ; the amplitude &e wdghtiness, the labtmousness, 
the sense, the high flight, the grandeur, proper to a man 
dealing with imperial themes, with the fortunes of great 
sodedes, with the sacredness of law, the freedom of nations, 
the justice of rulers. Burke will always he read with 
delict and edification, because in the midst of discussions 
on the local and the acddental, he scatters apophthegms 
that take us into the tenons of 'lasting wisdom. In the 
midst of the torrent of his most strenuous and pasdonate 
ddiveiances, he suddenly rises aloof from his immediate 
subject, and in all tranquillity reminds us of some permanent 
relation of things, some enduring truth of human life or 
human sodety. tV'e do not hear the organ tones of Milton, 
for faith and freedom had other notes in the ISth century. 
There is none of the complacent and wise-hrowed sagadty 
of Bacon, for Burke’s were days of personal strife and fire 
and dvil ^visioiL We are not exhilarated ly the cheerful- 
ness, the polidi, the fine manners of Bolingbroke, for Burke 
had an anxious consdence and was earnest and intent that 
the good should triumph. And yet Burke is among the 
greatest of those who have wxon^t marvels in the prose of 
our English tongue. . 

Hot all the transactions in which Burke was a combatant 
could furnish an imperial theme We need scarcely tell 
over again the story of Wilkes and the Middlesex election. 
The Rockingham ministry had been succeeded by a com- 
posite Government, of which it was intended that Htt, now 
made Lord Chath^ and Privy Seal, should he the real 
ftbicf. CShatham’s health and mind fell into disorder almost 
immedia tely after the, ministry had been formed. The 
duke of Grafton was its nomi^ head, but party ties had 
been broken, the political connections of the ministers were 
dissolved, and, in truth, the king was now at last a king 
indeed, who not only reigned but governed. The revival 
of high doctrines of prerogative in the Crown was accom- 
panied by a revival of high doctrines of privilege in the 
House of Common^ and the ministry was so smitten with 
weakness and confurion as to be unable to resist the current 
of arlntraiy policy, and not many of them were even vriDing 
to resist iL The unconstitutionM prosecution of M^lkes was 
followed by the fatal recourse to new plans for raising taxes 
in the American colonies. These two points made the rally- 
ing ground of the new Whig opposition. Burke helped to 
jsmooth matters for a practical union between the Bo(£- 
iTi glmm party and the powerful triumvirate, composed of 
fitintTiam, whose understanding had recovered from its late 
disorder, and of his hrothers-in-law. Lord Temple and 
<3eorge Grenville. He was active in urging petitions from 
■the frcriioldets of the counties, prototing against the 
■unconstitutional invasion of the right of electioiL And he 
added a durable masterpiece to our political literature in a 
pamphlet which he called ThaughU jon the Gaiusx'Of tie 
Present Disamtents (1770). The immediate olgect of this 
oxe^ent piece was to hold up the court scheme of weal^ 
divided, and dependent administrations in the light of its 


real purpose and design; to describe the distempers which 
had been engendered in parliament ly the growth of royal 
influence and the faction of the kin^s friends; to show th s*- 
the newly-formed Whig parly had combined for truly public 
ends, and was no mere family knot like the Grenvilles and 
the Bedfords ; and, finaRy, to press for the hearty concur- 
rence both of public men and of the nation at large in com- 
bining against “ a faction ruling ly the private instructions 
of a court against the general sense of the people.” The 
pamphlet was disliked by Chatham on the one hand, on no 
reasonable grounds that we can discover ; it was denounced 
ly the extreme popular party of the Bill of Bi^ts, on the 
other hand, for its moderation and conservatism. In truth, 
there is as strong a vein of conservative feeling in the 
pamphlet of 1770 as in the more resplendent pamphlet of 
1790. “Onr constitution,” he said, “stands on a nice 
equipoise, with steep predpees and deep waters upon all 
sides of it. In removing it from, a dangerous leaning 
towards one side, there may be a risk of oversetting it on 
the other. Every project a material change in a govern- 

ment so complicate as outs is a matter full of difficulties; 
in whicha considerate man will not be too ready to decide, 
a prudent man too ready to undertake, or an honest man 
too ready to promisa” Neither now nor ever had Burke 
sny other re^ conception of a polity for En^nd than 
government by the territorial aristocracy in the interests of 
the nation at large, and especiaUy in the interests of 
commerce, to thevitid importance of which in onr economy 
he was always keenly and wisdy Bliv& The pdlicy of 
George IIL, and the support which it found among men 
who were vreaty of Whig factions, disturbed this sdem^ 
and therefore Burke denounced both the court policy and 
the court party with aRhis heart and aR his strength 
Eloquence and good sense, however, were impotent in tire 
face of such forces as were at tins time arrayed against a 
Government at once strong and Rberal. The court was 
confident that a union between Chatham and the Rocking- 
hams was impossible. The union vras in fact hindered % 
the waywardness and the absurd pretences of Chatham, 
and the want of force in Lord Rock^gham. Inthe nation 
at large, the late violent ferment had been foRowed by as 
remarkable a deadness and vapidity, and Burke hiiraelf 
bad to admit a year or two later that any remarkable 
robbery at Hounslow Heath would make more conversation 
than ^ the disturbwees of America. The duke of Grafton 
went ou^ and Lord North became the head of a Govern- 
ment^ wludi lasted twelve years (1770-1782), and bron^t 
about more than all tiie disasters that Burke had foretold 
as the inevitable issue of the royal pdUcy. For the first 
six years of this lamentable peri^ Burke was activriy em- 
ployed in stimulating^ informing, and guiding the patridan 
.diiefs of his parfy. “Indeed, Burke,” said the duke of 
Richmond, “yem have more merit than any man inkee^g 
us together.” They were weR meaning and patriotic men 
but it was not always eay to get them to prefer politics to 
fox-hunting. When he reached his lodgings at night after 
a day in the dty or a skirmish in the House of Commons, 
Burb used to &d a note from the duke of Richmond or 
the maiquis of Bockin^am, praying him to draw a protest 
to be entered on the Jonrnids of the Lords, and in fact he 
drew aR the principal protests of his party between 1767 
and 1782. The accession of Charles James Fox to the 
Whig par^, which took place at this time, and was so 
important an event in its history, was mainly due to the 
teadiing and influence of Burke. In the House of Com- 
mons 1^ industry was almost excessive. He was taxed 
with speaking too often, and with being too forward. And 
he was moriffidd by a more serious diaige than murmurs 
about superfluity of zraL Men said and said again that 
he vras Junius. His very proper unwillingness to stoop to 
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deny an accosation, that wonld have been eo disgnuSeful if 
it had been true, made ill-natnred and silly people the 
more convinced that it was not wholly false. And the 
preposterous charge has never wholly di^ out. But what- 
ever the London world may have thought of him, Burke’s 
energy and devotion of character impressed the better min(te 
in the country. In 1774 he received the great distin^on 
of being chosen as one of its rq>tesentatives by Bristol, 
then the second town in the kingdom. 

In the events which ended in the emancipation of the 
American colonies from the monarchy, Burke’s political 
genius shone with an effulgence that was worthy of the 
great affairs over which it shed so magnificent an illumina- 
tion. His speeches are almost the one monument of the 
struggle on which a lover of English greatness can look 
back with pride and a sense of worthiness, such as a church- 
man feels when he reads Bossuet, or an Anglican when he 
turns over the pages of Taylor or of Hooker. Burke’s 
attitude in these high transactions is really more impressive 
than Chatham’s, because he was far less theatrical than 
Chatham j and while he was no less nobly passionate for 
freedom and justice, in his passion was fused the most 
strenuous politictd argumentation and sterling reason of 
state On the other hand he was wholly free from that 
quality which he ascribed to Lord George Sackville, a man 
'* apt to take a sort of undecided, equivocal, narrow ground, 
that evades the substantial merits of the question, puts 
the whole upon some temporary, local, accidental, or per- 
sonal consideration.” He rose to the full height of that 
great argumenh Burke here and everywhere dse displayed 
the rare art of filling his sulgect with generrfiities, and yet 
never intru^g common-places. Ho publicist who deals 
as largely in general propositions has ever been os free 
from truisms j no one has ever treated great themes wi& so 
much elevation, and yet been so wholly secured against 
the pitfalls of emptiness and the vagua And’it is instruc- 
tive to compare the foundation of tdl his pleas for the 
colonists with that on which they erected their own theoretic 
^duration of ind^eudenca The American leaders were 
mpregnated with the metaphysical ideas of rights whidi 
hw come to them from the rising revolutionary school in 

adopted the doctrines of Jefferson 
Vvoa * adopted the doctrines of Bobespierre in 

1793. He says nothing about men bring bom free and 
eq^ and on the other hand he never denies the petition 
of the court and the country at large, that the home legbla- 
being sovereign, had the right to tax the colTniea 
mat he does say is that the exercise of such a right was 
not practimblej that if it were practicableL it was inexpe- 
dient,- and that, even if this had not been inexpedient, 
yefj after the colonies had taken to arms, to crush their 
resistance by mihtaiy force would not be more disastrous 
would be unfortunate for the ancient 
Uiettaes of Great Britain. Into abstract discussion he 

the thing you contend for to be 
mSSof common sense; show it to' be the 

Srs not IS”® . “The question with 

StaSabll w to lenderVur people 

hanpv ” ** Thorp interest to make them 

b^£n S ^ T difference m socialsiniit anddoebrine 
pmnmnn ^ P”>*^®8ts agaiiist the maxims of the TgopTiBh 

md U» Sl~. as to file court 

American revolution ? ™® on the 

omiuTOcattatljMdlJ'sm’J^^SJ dngular aud -vanod 


tn^ that he composed on a great subject becomes, as. we 
ret^ ii^ the rival of every other. But the JSpe^ on 
Condliaiion (1775) has, perhaps, been more universally 
admired than any of his other productions, partly because 
its maxims are of a simpler and less disputable kind than 
those which adorn the pieces on France and partly because 
it is moststrongly characterized ly that deep etlucal g uRlity 
which is the prime secret of Burke’s great style and hteiaiy 
mastery. In this speech, moreover,' and in the only less 
powerful one of the preceding year upon American taxalion, 
as wril as in the Zeffer to lAe Sheriffs Bristol in 1777, 
we see the all-important truth conspicuously illustrated 
that half of his eloquence always comes of ^e thorou^- 
ness with which he gets up his case. Ho eminent man 1^ 
ever done more than Burke to justify the definitioa of 
genius as the consummation of the faculty of taking pains. 
Labour incessant and intense, if it was not the source^ 
was at least an inseparable condition of bis power. And 
magnificent rhetorician though he was, his labour 
given less to his diction than to the facts; his heart wu 
less in the form than the matter. It is true that his 
manuscripts wore blotted and smeared, and that he ma^ 
so many alterations in the proofs that the printer fonnd it 
worth while to have the whole set up in type afresh. But 
there is no polish in his style, os in that of Jumns for 
example, though there is something a thousand times better 
than polish. “ "Why wDl you not idlow yoursdf to be pe^ 
snaded,” said Fmneis after reading the Beffedions, “tl^ 
polish is material to preservation 1 ” Burke always accepted 
the rebuke, and flung himself into vindication of the senm 
substance, and veradty of wbat he had written. Hrarat* 
ing is magnificent, because he knew so mnch, thought so 
comprehensively, and felt so strongly. _ . , 

The succession of failures in America, cuhninating m 
Cornwallis’s surrender at York Town in October 
wearied the nation, and at length the 
powerful attach of the opposition began to telL 
time,” wrote Burke, in words of manly srif-usserno^ 
thirteen years afterwards, "having a momentary 
(1780-2), so aided and so encouraged, and m 
instrument in a mighty hand, — I do not say I 
country, — I am suib I did my country important 
There weiB few indeed at that time that ^ 
ledge it. It was but one voic^ that no man in the . 

better deserved an honouraUe provision drould ®® , 

for him.” In tire spring of 1782 Lord Hoyth 
It seemed as if the conrt system which 
denouncing for a dozen years was now firrally 
as if the party which ho hod been the chief mstroin 
instructing, directing, and keeping together 
evitably possess power for many years to come. 
months the whole fobric had fallen, and the 
thrown into opposition for the rest of the centmj^ ^ 
story cannot be omitted in tbe most summai^fl 
Burke’s life. Lord Rockingham came into o^o 
fall of Horth. Burke was rewarded ®®’^®®®__-tI. the 
price by bring made Paymaster of the Fo^, • 
rank of a Privy CounriBor. He had -oeoiiB 

Bristol two years before, in consequence ot to ® 
advocacy of a measure of toleianco for the uam ^ 
his still more courageous eaposure of the enonn 
commercial polity of England towards ^Reto ' . 

during the rest of his parliamentary W® (w 
Malton, a pocket borough first of Lord Rocking » ^ 

of Lord FLtzwniiaiu’& Burke’s to^^^nn - compi®' 
very brief. He" had brought forward m of 

hensive scheme of economical reform, ft* 

limiting the resources of jobbery and wrri^ gjpister 
Crown was able to use to strengtiien iw 
influence in Parliament. Administrative refo 
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to peace fritli tiie colonies, the part of the scheme of the 
netr ministty to which the king most watmly oljected. It 
was canied out with greater moderation than had been 
foreshadowed in opposition. Bnt at any rate BnrWs own 
office was not spared. While Charles Fox’s father was at 
the pay-office (1765-1778) he realized as the interest of the 
cash l»lances which he was allowed to retain in his hands, 
nearly a quarter of a million of money. When Burke came 
to thm post the salary was settled at £4000 a year. He 
ffid not enjoy the income long. Li Jnly 1782 Lord Bock- 
in^am died ; Lord Shelburne took his jdace ; Fox, who 
inherited from his father a belief in Lord ^elbWe’s 
dnplidty, which his own experience of him as a coUeagne 
during tire last three months had made stronger, declined 
to serve under him. Burke, thou^ he had not encouraged 
Fox to take this step, still with his usual Iqyalfy followed 
him out of office. This may have been a proper thing to 
do if their distrust of Shelburne was incurable, but the 
next Btq>, coalition with Lord North against him, was 
not-only a political blunder, but a shock to parly morality, 
which brought q>eedy retribution. Either- they had been 
wrong, and violently wrong, for a dozen years, or else Lord 
North vnis the guiltiest political instrument since Strafford. 
Burke attempted to defend the alliance on the ground of 
the substantial agreement between Fox and North in 
public aims. The defence is wholly untenable. The 
Bockingham Whigs were as substantially in agreement on 
public affidrs with the Shdbume Whigs as they were with 
Lord North. The movement was one of the worst in the 
history of English party. It served its immediate purpose, 
however, for Lord Shdbume found himself (Febimry 24, 
1783) too weak to carry on the government, and was suc- 
ceeded ly the members of the coalitiou, with the duke of 
Portland for prime minister (April 2. 1783). Burke went 
back to his old post at the pay-office and was soon en- 
gaged in franung and drawing the famous India BUI. This 
was long supposed to be the work of Fox, who was poliM.- 
cally responmble for it We may be sure that neither he 
nor Burte would have devised rmy governmeut for India 
which they did not honestly believe tobefor the advantage 
both of that country and of England. Bnt it cannot be 
disguised that Burke had thoroughly persuaded himself 
that it was indispensable in the interests at English freedom 
to strengthen the party hostile to the court As we have 
already said, dread of the peril to the constitution from 
the new aims of (leorge HL was the main inspiration of 
Burke’s political action in home afiairs for the best part of 
his political life. The India BUI strengthened the anti- 
court party by transferring the government of India to 
seven persons named in the BUI, and neither appointed nor 
removable by the Crown. In other words, the Bill gave 
the government to a board chosen directly by the Eonse of 
Commons ; and it had the incidental advantage of confer- 
ring on the ministerial party patronage valued at £300,000 
a year, which would remain for a fixed term of years out 
of reach of the king: In a word, judging the India BUI 
from a party point of view, we see that Burke was now 
com pleting the aim of his project of economic reform. 
That measure had weakened the infiuence of the Crown by 
limiting its patronage. The measure for India weakened 
the influence of the Crown ly gi^g n mass of patronage 
to the party which the king hated. Bnt this was not to 
be. The India Bill was thrown out by means of a rp^l 
intrigue in the Lords, and the ministers were instantly 
dismissed (December 18, 1783). Young WUliam Fit^ then 
only in his twenjty-fifth year, had been Chancdlor of the 
T^^«»h^»qne^ in Lord Shelburne’s short ministry, and had 
refused to enter the coalition Government from.an honour 
able repugnance to join Lord NortK He was now made 
prime minister. The country in the election of the next 
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year ratified the king’s judgment against the Portland 
combination ; and the hopes which Burke had cheridied 
for a political life-time were irretrievably mined. 

The six years that followed the great rout of the orthodox 
TVliigs were years of repose for the country, bnt it was 
now that Burke engaged in the most laborious and formid- 
able enterprize of 1& life, the impeadiment of Warren Hast- 
ings for h^h crimes and misdemeanours in his government 
of India. His interest in that country was of dd data It 
arose partly from the fact of William Burke’s residence 
ther^ partly from his friend^p with Philip Francis, bnt 
most cd all, we snqrect, from the efiect whicffi he observed 
Indian influence to ^ve in demoralizing the House of 
Commons. "Take my advice for once in yonr lif^’’ 
Fhmds wrote to Shee; “lay aside 40,000 rapees foaa 
seat in Parliament : in this country that alone makes all 
the difference between somebody and nobody.” The rela- 
tions, moreover, between the East India Company and the 
Government were of the most important kind, and occupied 
Barkers closest attention from the b^inning of the Ameri- 
can war down to his own India Ml and that of Pitt 
and Dnndas. In February 1785 he delivered one of 
the most famous of all his speeches, that on the nabob of 
ArcoPs debts. The real pmnt of this superb declamation 
was Burke’s conviction that ministers supported the claims 
of the fraudulent creditors in order to secure the corrupt 
advantages of a sinister parliamentary interest. His pro- 
ceedings against Hastings had a deeper q)ring: The story 
of Hastings’s crimes, as hlacanlay says, made the blood (d 
Burke boU in his veins. He had a native abhorrence of 
cruelly, of ii^ustice^ of disorder, of oppression, of tyranny, 
and all tiiese thii^ in all their degrees marked Hastings’s 
course in Lidia. Thiy were^ moreover, concentrated in 
individnal case^ which exerdsed Burkds passionate imagina- 
tion to its profonndest depths and raised it to such a glow 
of fiery intendty as has never been rivalled in our history. 
For it endured for fourteen years, and was just as burning 
and as terrible when Hastings was acquitted in 1795, as in 
the Sdect Committee of 1781 when Hastingps enormities 
were first revealed. “If I were to call for a reward,” wrote 
Burke, "it would be for the services in which for fourteen 
years, witiiout intermission, I riiowed the most industry 
and had the least success, I mean in the afhirs of India ; 
they are those on whidh I value myself tiie most ; most for 
the importance ; most for the labour ; most for the judgment; 
most for constancy and perseverance in the pursuit.” 
Sheridan’s speech in the Hcrase of Ccnnmons upon the 
charge relative to the Begums of Oude probably excelled 
anything that Burke achieved, as a dazing p^ormance 
almimding in the most surprising literary and rhetorical 
effects. Bnt neither Sheridm nor Fox was capable of that 
sustained and overflowing indignation at outraged justice 
and oppressed humanity, that consuming moral fire, which 
burst fortii again and again from the chief manager of the 
impeachment, with such scorching mi^t as drove even 
the cod and intrepid Hastings beyond ^ self-control, and 
made Wm cry cmt with protests and exdamatioiis l&e a 
criminal writhing imder the scourge. Burke, no doubt, in 
the course of thatunparallded trid diowed some prejudice ; 
made some minor overstatements of his case; used many 
intemperances; and suffered himsdf to be provoked into 
expressions of heat and impatience by the cabals of the 
defendi mt and his party, and the intderable incompetence 
of the tribunaL It is one of the inscrutable perxdexities 
of human afhirs, that in the logic of practical life, in order 
tb reach condnsicms that coyer enou^ for truth, we are 
cuustantly driven to premises that cover too mud, and 
that in c^er to secure their ri^t weight to justice and 
reason, good men are forced to fling the two-edged sword 
of passion into the same scale. But these excmses were 
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mere trifles, and weU deserve to be 
that tbougU tbe offender \ras in form a^uitted, yet 
succeeded® in these fourteen y^rs of labonous m 

layin" the foundations once for ^ of a moi^, jns^ 
phflMthropic, and responsible public opmion “ 
mth reference to India, and in doing so performed perhaps 
the most magnificent service that any statesman has over 
had it in his power to render to humanity. _ 

Burke’s first decisive step against Hastings a 
motion for papers in the spring of 1786 j the ^nks of the 
House of Commons to the managers of the impeachment 
\rete voted in the summer of 1794. But in toose e^ht 
years some of the .most astonishing events in history had 
changed the poUtical face of Europe. Burke was more 
thaw sixty years old- when the states^eneral met at Ver- 
sailles in the spring of 1789. He had taken a- promment 
part on the side of freedom in the revolution which stnpped 
•Rwgiftwii of her empire in the West He had taken a 
proQUiient part on tho side of justice^ liumanily^ and ord^ 
in with the revolution which had hrou^t to England 

new empire in the East The same vehement passion for 
fm^om, justice, humanity, find order was rous^ in him 
at a very early stage of toe third great revolution in his 
history — toe revolution which overthrew the old monarchy 
in France. From the first Burke looked on the events of 
1789 with doubt and mis^ving. He had been in Franra 
in -1773, where he bad not only toe famous visiou of Mane 
Antoinette at Tazsailles, “glittering like ike morning star, 
full of life, and splendour, and joy,” but had also supped and 
discussed with some of toe destroyers, the encyclopaedists, 
*‘toe sophisters, economists, and calcnlators.” His first 
speecdi on his return to England was a warning (March 17, 
1773) that toe props of good government were beginning 
to fail under toe systematic attadbs of anbelievees, and that 
principles were being propagated that would not leave to 
civil society any stability. The apprehension never died 
ont in his mind ; and when he knew that the principles 
and abstractions, toe un-English dialect and destructive 
dialectic, of his former acquaintances were predominant in 
toe National Assembly, his suspicion that the movement 
would end in disastrous miscarriage waxed into certainty. 

The scene grew still more sinister in his eyes after toe 
march of toe mob from Paris to Yersailles in October, and 
toe violent transport of the king and queen from Yersailles 
to Paris. The same hatred of lawlessness and violence 
which fired him with a divine rage against toe ludian 
malefactors was aroused by tlie violence and lawlessness 
of toe Parisian insolvents. The same disgust for abstrac- 
tions and naked doctrines of right toat had stirred him 
against toe pretensions of toe British Parliament in 1774 
and 1776, was revived in as lively a degree by political con- 
cqitions which he judged to be identical in toe French 
A^embly of 1789. And this anger and disgust were 
exasperated by toe dread with which certain proceedings in 
Engiand had inspired him, that the aims, principles, 
methods, and language which he so misdoubted or abhorred 
in France were likely to infect the people of Great Britoin. 

lu November 1790 toe town, which had long been eagedy 
^pe^im a^ manifesto from Burke’s pen, was electrified by 
the Jt^ectwM on the Revolution in France^ and on the 
piixxeav^ in certain eoeieties in London rdative to that 

w««t The generous "Windham made an entry in his diary 

of bis xece^ion of tbe new "book. « "What shall be said ” 
he added, of the state of things, when it is remembered 
that the writer is a man decried, persecute^ and proscribed : 
not being much valued even ly his own party, and by half 

toe nationcoiiaderedashttlebetterthan an iuKnionsmad- 
msml Butthe imter now ceased to be decriefpereecuted, 

and p^bed, and hw book was smzed as tfi^expresS 
of that new current of opinion in Europe whiirfe more 


recent events of toe Bevolution bad slowly set flowing. Its 
vogue was instant and enormous. Eleven cations were 
exhausted in little more than a year, and there is probably 
not much exaggeration in toe estimate toat 30,000 copies 
were sold before Burke’s death seven years afterwards. 
George HL was extravagantly delighted ; Stanislaus of 
Poland sent Burke words of thanks and high glorification 
and a gold medal Catherine of Bussb, toe friend of 
Yoltaire and toe benefactress of Diderot, sent her con- 
gratulations to the man who denounced French philosopher 
as miscreants and uTetohes. “ One wonders,” Bomilly said 
by-and-by, “ that Bnrke is not ashamed at such sucim” 
Mackintosh replied to him temperately in toe Ytndicia 
GaUicoBf and Tom Paine replied to him less temperatdy 
but far more trendiantly and more shrewdly in toe Rights 
of Man. Arthur Young, with whom he had corresponded 
years Wore on the mysteries, of deep ploughing and 
f^ttaning hogs, added a cogent polemical chapter to that 
ever admirable work, in which he toowed toat he knew as 
much more toan Bnrke about toe old system of 
be knew more toon Burke about soils and roots. Ph^ 
Francis, to whom be had shown tbe proof-sheets, had 
to dissuade Burke from publishing his.performan^ Tie 
passage about Marie Antoinette, which has since become a 
stock piece in boois of recitation, seemed to Franrasa inere 
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all those I sbaU see suffering every kmd of irong ana 
contumely and risk of life, before I endeavom to int^t 
otoers in their snfibrings f . . . Are not high 
splendour of descent^ great personal elegancy and ou 
accomplishments, ingredients of moment m form g 
interest we take in -the misfortunes of men » . • • , . , j 
you again toat toe recollection of the 
saw toe queen of France in 1774, and wnstrate 

that brilliancy, splendour, and beauty, with toej^ 
homage of a nation to her, and the abomma b 
1789 which I was describing, did draw tears 
wetted my paper. These tears came 
almost as often as I looked at the descnptioi^ 
again. You do not believe this m von 

real fedings; but that toe whole --nitfe 

express it, downright foppery. Myjriend ^ 

truth ; and that it is true and will be truth 
I are no more; and will exist as long ^ 
natural feelings shall exist ” {Gorr. iil 139)* ^ 

Burke’s conservatism was, as such . acsociB 

illustrate, the result partly of stong sorisl 

tions dustering round toe more imposmg_Bym . jn 
continuity, partly of a sort of corresponding , ^ of 
his reason that there are certain ‘pennanen 
human nature out of which the ^--Tufirits, 

and which toat order satisfied, and of France 

as of its mighty strength, toe Dide*®* 

”“Te most fat^y ignorant. IVhen Bomiuy . . 

1783, toe great encyclopaedic chief 
submission to Mn^ and belief in God 
all over the world in a very few years. ” . 

described the Tenth Epodi in toe 
human progress, he was sure not only that i 
and perfection of happiness would .®o®® . Only 

men, but toat they were coming ^^tfona*? 

those who know the incredible rashness of to -^ggors d 

doctrine in toe mouths of its most pow^^^ > ends 
that tone; only those who know toSr ‘“’®®^,feel 
and their inconsiderateness about mean^ co®*®®, 
profoundly right Bnrke was in all tb» part ^gejple w 
lion. Napoleon, who had begun Me ® vjiogoiAy ® 
Housseau, confirmed toe wisdom of th P 
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Borke \rlien he came to make the Concordat That measure 
\ras in one sense the outcome of a mere sinister expediency, 
but that such a measure ms es^edient at all sufficed to 
prove that Burke’s view of the present possibilities of social 
change was right, and the view of the Bousseanites and 
too sanguine Ferfectibilitarians wrong. As we have seen, 
Burke’s very first piece, the satire on Bolingbroke, sprang- 
from his conviction that merely rationalistic or destructive 
criticism, applied to the vast complexities of man in the 
social union, is either mischievous or futile, and mischievous 
exactlyin proportion as it is not futile. 

To discuss Burke’s writings on the Bevolution would he 
to write first a volume upon the abstract theory of society, 
and then a second volume on the history of France. But 
we may make one or two further remarks. One of the 
most common (ffiarges against Burke was that he allowed 
his imagination and pity to he touched only ly the sorrows 
of kings and queens, and forgot the thousands of oppressed 
and famine-stricken toilers of the bnd. “No tears are 
shed for nations,” cried Francis, whose sympathy for tiie 
Bevolution was as passionate as Burke’s execration of it. 
“When the provinces ate scourged to the hone hy a mer^ 
cenary and merciless military power, and every drop of 
its blood and substance extorted from it hy the edicts of a 
royal council, the case seems very tolerable to those who 
are not involved in it. When thousands after thousands 
are dragooned out of their coimtry for the sake of their 
tdi^on, or sent to row in the galleys for selling salt against 
law, — ^when the liherly of every individual is at the mercy 
of every prostitute, pimp, or parasite that has access to 
power or any of its basest sn&titutesi, — my mind, I own, 
is not at once prepared to be satisfied with gentle paUin- 
tives for such disorders” (Francu to Burke, November 3, 
1790). This iS' a very tme my of patting a cmcM 
objection to Burke’s whole view of Fren^ oflyrs in 1789. 
His answer was tolerably simple. The Bevolution, though 
it had made an end of tiie Bastille, did not bring the oidy 
real practical liberty, that is to say, the liberty which 
comes with settled courts of justice, administering settled 
lam, undisturbed ly popular fury, independent of every- 
thing but law, and with a dear law for their direction. 
The people, he contended, were no worse off under the old 
monardiy than they will be in thedong run under assem- 
blies that are bound by the necessity of feeding one part 
of the community at the grievous di^e of other pnrt^ as 
necessitous as those who are so fed; that are obliged to 
fiatter those who have their lives at their disposal by 
tolerating acts of doubtful influence on commerce and 
agriculture, and for the sake of precarious relief to sow the 
seeds of lasting want; that will be driven to be the instru- 
ments of the violence o£ others from a sense of their own 
weakness, and, by wont of authority to assess equal and 
proportioned charges upon all, will be compdled to lay a 
strong hand upon the possessions of a part. As against 
the moderate section of the Constituent .^sembly this was 
just. 

One secret of Burkds viem of the Bevolution was 
the contempt whidi he had conceived for the popular 
leaders in the earlier stages of the movement. In spte of 
much excdlence of intention, much heroism, much energy, 
it is hardly to be denied that the leaders whom that move- 
ment brought to the snr&ce were almost without exception 
men of the poorest political capacity. Canton, no doubt, 
was abler than most of the others, yet the timidiy or 
temerity \nth whirdi he allomd himself to be vanquished 
by Bobespierre showed that even he was not a man of 
commandmg quality. The qrectade of men so rash, and so 
incapable of controlling the forces which they seemed to 
have presumptuously summoned, excited in Burke both i 
indignation and contempt. And the leaders of the Consti- 
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tuent who came first on the stage, and hoped to mnlm a 
revolution with rose-water, and hardly realized any more 
than Burke did how rotten was the structure which th^ 
had imdertoken to build up, almost deserved his contempt^ 
even if, as is certainly true, they did not deserve his indig- 
nation. It was only by revolutionary methods, which are 
in tiieir ^ence and for a time as arbitrary as despotic 
metiu^ that the knot could ‘be cut. Burke’s vital error 
was his inability to see that a root and branch revolution 
was, nnder the conditions, inevitable. His cardinal position, 
from which he deduced so many important condusions, 
namdy, that the parts and organs of &e dd constitution 
of France were sound, and only needed moderate invigora- 
tion, is absolntdy mistaken and untenable. There was 
not a single dhamber in the old fabric that was not 
crumbling and tottering. The court was frivolous, vacil- 
lating, stone deaf and stone blind; the gentry were 
amiable, but distinctly bent to the very last on holding to 
their privileges, and they were wholly devoid'botii of the 
political experience that only conies of practical re^onsi- 
bility for public oSairs, and of tiie political sagadly that only 
I comes of political experience. The parliaments or tribunals 
were nests of faction and of the deepest social incompetence. 
The very sword of the state broke diort in the kin^s hand. 
If tile king or qneen could either have had the political 
genius of I^deiick the Great, or could have had the good 
fortune to find a minister with that genius, and the good 
sense and good faith to trust and stand l^ him against 
mobs of aristocrats and mobs of democrats ; if the army 
had been sound and the states-genenl had been convoked 
at Bonrges or Tours instead of at Pori^ then the type of 
; Freniih monarchy and Frendi society mi^t have been 
modernized without convulsion. But none of these con- 
ditions existed. 

Wlten he dealt with the afhiis of India, Burke ^mssed 
over the drcumstonces of our acquisition of power in that 
continent “ There is a sacred veil to be drawn over the 
beginniugB of all government,” he said. “ The first step 
to empire is revolution, by which power is conferred; the 
nextisgoodlaws, good order, good institutions, to give that 
power stability." Exactly on this broad principle of 
politipal force, revblation was the first step to the' assump- 
tion the people of France of their own government 
Granted that tiie Bevolution was inevitable and indispens- 
aUe^ how was the nation to make the best of it 1 And how 
were surrounding nations to make the best of itt This 
was the true point of view. But Burke never placed him- 
sdf at such a point He never conceded the postulate, 
because, thou^ he ^ew France better than any body in 
England except Arthur Young, he did not know her condi- 
tion well enough. “Alas 1” he said, “they little know 
how many a weary step is to be taken before th^ can form 
themselves into a mass whidi has a true, political 
personality.” And how true this was, it will perhaps take 
more than a century fully to show. Bnt then nations like 
individual men are often driven to travel over a weary road 
that has been long prepared for them by the far-reaching 
errors of their fore&thers and it was only by the journey 
of which ho wisdy forewarned them, that th^ coi^ hope 
to arrive at the goal of which he unwisely dei^aired for 
them. 

Burke’s view of Fi-ench afihirs, however consistent with 
all his fcnmer political conceptions, put an end to more than 
one of his old political fiiendshipa He had never been 
popular in the House of Commons, and the vehemence, 
sometimes amounting to fury, which he had shown in the 
debates on'the India Bill, on the regency, on the impeach- 
ment of Hastings, had made biTn unpopular even among 
men on his own side. Ih May 1789 — that memorable 
month of May in which tiie states-general marched in 
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impiesave zaaj to hear a sermon at the church of Ndtre 
Dame at Versailles — a vote of censure had actually been 


passed on him iii the House of Commons for a too severe 
espresaon used against Hastings. Fos, uho led the party, 
and Phawiimij trho led Fo:^ \rera the intimates of the 
Fiince of Wales ; and Burke would have been as much out 
of place in that circle of gamblers and profligates as Hflton 
wonldhave been out of place in the court of the Bestoration. 
Q3ie prince, as somebody said, was tike his hither in having 
closets within cabinets and cupboards within closets. 
When the debates on the regency were at their hei^t we 
have Burke’s word that he was not admitted to the private 
connseb of the party. Though Fox and he were on friendly 
terms in society, yet Burke admits that for a considerable 
period before 1790 therehadbeen between them “distance^ 
coolness, and want of confidence^, if not total alienation on 
his part.” The younger Whigs had begun to pres for 
shorter parliaments, for the ballot^ for redistribution of 
political power. Burke had never looked with any favour 
on these prefects. His experience of the sentiment of the 
populace in the two greatest concerns of his life, — 
a^rs and Indian afhirs, — had not been tikdy to prepo^ess 
hitn in fovonr of the pc^ular voice as the voice of superior 
political wisdom. He did not absolutely olyect to some 
remedy in the state of rqiresentation (Gorr. iL 387), still he 
vigorously resisted such proposals as the duke of Bichmond’s 
in^ 1 1 SO for manhood suffrage. The general ground was 
f^his : The machine itself is well enough to answer any 

good purpose, provided the materials were sound. But 
what signifies the arrangement of rottenness I” 

Bad as the parliaments of George HI. wera 
tained their full share of eminent and cano'-” and, 
what is more, their very defects were coonterparb 

of what we now look back unop j prevailing stupidity 
in the country. T^at B** good government. 

His Report on the Cau;* J)aratim of Jfr Masting^s 
Trial shows how vj soimd were his views of law 
reform. His Scareitp attest his erdkhtenment 

- necessifiAs nf — j 

on tr 
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some hme. « How much tS^of ^ 
happened in the world,’^ried 
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the best ! ” The disser^^^S “‘"‘dr 

passionatelyasBurknnTr^ felt so 

Fox, lay in the impulsively 

Shendanand Burke ther^S^a^^?*«gs. Between 

?LO“®mon8 upon the House 

1/90, and Sheihian’sinflne^^S^® early as February 
divergence of opinion desWe^^^i Thfe 
might well have felt at hS^TOnSm ® 
gold medaH his twelve edhioS. ^^Ss, his 

horror of Jacohinism** too ^ercely 
-.ognideU^ 


burst, and a public rupture between Burke and Fox took 
place in the House of Commons. 

The scene is temons in our parliamentary atinnl^ The 
minister had introduced a measnre for the division of the' 
province of Canada and for the establishment of a local 
legislature in each divmion. Fox in the course of debate 
went out of his way to laud the Bevolntion, and to sneer 
at some of the most effective passages in the ReHcdhni, 
Bnrke was not present, but he announced his detennina* 
tion to reply. On the day when the Quebec Bill was to 
come on again. Fox called upon Burk^ and the pair 
walked together from Burke’s house in Duke Street doun 
to IVestminster. The Quebec Bill was recommitted, and 
Bnrke at once rose and soon began to talk his usual 
lauguag^ against the Bevolution, the rights of and 
Jacobinism whether English and French. There was a 
call to Older. Fox^ who was as sharp and intolerant in the 
House as he was amiable out of ii^ interposed witii some 
words of- contemptuous irony. Ktt^ Grey, Lord ^effidd, 
all plunged into confused and angry debate as to whether 
the French Bevolntion was a good thing, and whether the 
French Bevolntion, good or bad, had anything to do with 
the Quebec BilL At length For^ in seconding a motion 
for confining the debate to its proper snIgecL burst into 
the fatal question beyond the subject taxing Bnrke with 
inconsistency, and taunting him with having forgotten 
that ever-admitable saying of his own about the insurgent 
colonist^ that he did not know how to drk^-j^-inSMenient 
■ against a Bnrke replied in tones of nnn 

et>n-repression ; complained of the attack that had bsen 
made upon him j reviewed For^s charges of inconsisteniy j 
entuneiated the points on which they had disagreed, and 
remarted that such disagreements had never broken their 
mendsmp. But whatever the risk of enmity, and however 
bitter the loss of friendtirip, he would never cease from the 
/varning to flee ^m the Fren^ constitution. * But there 
» no loss_ of friends,” said Fox in an eager under tone 
Te^ cned Burke^ ** there it a loss of fiiendsL I know 
the penalty of my conduct. I have done my duty at the 
price of my fiiend — onr &iendship is at an end?* Fox 
los^ but was so overcome that for some moments he could 
not roeak. Jki length, his eyes ' streaming with tears, and 
re a broken voic^ he deplored the breach of a twenty yesB 
men^hip on a politicid question. Burke was inexorable 
To him the political question was so vivid, so real, so 
retens^ as to moke all personal sentiment no more ihsn 
dust in the balance. Burke confronted Jacobinism vtiih 
tee relentlessness of a Jacolnnu The raptore was never 
healed, and Fox and he had no relations with one another 
Imuceforth beyond such formal interviews as took plare ® 
tee manager's box in TVestminster in connection wita 
tee impeadunent. 

A few months afterwards Bnrke p ublishe d tee 
Jram the il'ew to the Old Whigs, a grave, calm, and_ m** 



•uugAjuui xiQvoluilou oi i.oooaaa uptiu mg * 
Bevolntion of 1789 with tee doctrines of the great^ 
who condneted and afterwards defended in Anne's icto 
tee transfer of the crown from James to IVilliam and irarj* 


jusuy acceptea as a sansiacioiy peuw.-— - 
for the purpose with which it ■was written. Events, no * 
"W'ere doing more than words could do, to 
public opinion of Burke’s sagaci^ and fores^hb 
always divined tiy the instinct of hatred that the 
moderates must gradually be swept away by the J*® 
and now it was all coming true: The humiliation oi ^ , 

king and queeu after tear capture at Tarennes; the ^ 

pulsoiy acceptance of the constitution; the pkin 
petrace of the new Illative Assembly; the ci»^ 
violence of the Parisian mob, and the ascendency 
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Jacobins at Uie Common HoU ; the fierce day of tbe 20tih 
of Jane (1792), \rhen fhe mob fiooded the Tnileries, and 
the bloomer of the 10th of August^ when tbe Swiss 
gtmrd was massacred and the rc^l fa^y flung into prison ; 
the mntdeis in the prisons in September; the and 
esecntion of the king in January (1793) ; the proscription 
of the Girondins in J^nne , the execntion of the qnemi in 
October — ^if we realize the impression likely to be made 
upon the sober and homely English imagination by such a 
heightening of horror by horror, we may easily nnderstand 
how people came to listen to Burke’s voice as the voice of 
inspiratioi^ and to look on his burning anger as the holy 
fervour of a prophet of the Lord. 

Fos still held to his old opinions as stoutly as he could, 
and condemned and opposed the war which England had 
declared ^inst the French republic Burke, who was 
profoundly incapable of the meanness of letting personal 
estrangement blind his qres to what was best for &e com- 
monweidth, kept, hoping against h(^e -that each new trait 
of excess in France would at length bring tbe great 'Whig 
leader to a better mind He used to declaim by the hour 
in the condaves at Burlington House upon the necessity 
of securing Fox; upon die strength which his genius 
would lend to tbe admnistration in its task of grappling 
with the sangninarygiant; upon the impossibility, atleast,of 
doing either with mm or without hiw, Fox^s most im- 
portant political friends who had long wavered, at length, 
to Burkds great satisfaction, went over to the dde of tbe 
Government. In July 1794, the duke of Portland, Lord 
Eitzwilliam, Windham, and Grenville took office under 
Pitt. -Fox was left \titb. a minority which was satirically 
said not to have been mote than enon^ to fill a hackn^ 
coach. -"That is a calumny,” said one of the party, *'we 
should have filled twa” The war was prosecuted with the 
aid of both the great parliamentary parties of the country, 
and with the approval of the great bulk of the nation. 
Perhaps the one man in En^nd who in his heart approved, 
of it less than any other was 'William Pitt. The difietence 
between Pitt and Burke was nearly as great as that between 
Burke and Fox. Burke would be content with nothing short 
of a crusade against France, and war to the death with her 
rulers. “1 cannot persuade myself,” he said, "that this 
war bears any the least resemblance to any that has 
ever existed in the world. I cannot persuade xhyself 
that any examples or any reasonings drawn from other 
wars and other politics are at allappumble to it" (Gbrr.iv. 
219). Htt, on the other hand, as Lord Bussell tmly says, 
treated Bobespierre and Carnot aa he would have treated 
any other French rulers, whose ambition was to be resisted, 
and whose interference in the affairs of other nations was 
to be checked. And he entered upon the matter in the 
spirit of a man of business, by sending ships to seize some 
belon^ng to France in the 'West Indies, so as to 
Tnalra certain of repayment of the er^enses of the war. 

In the summer of 1794 Burke was struck to the ground 
by a blow to bis deepest affection in life, and he never 
recovered from it. P& whole soul was wrapped up in his 
only son, of whose abilities he had the most extravagant 
estunate and hope. All the evidence goes to show" that 
Bicdiard Burke was one of the most presumptuous and 
empty-headed of human beings. “He is the most impu- 
dent and opiniative fellow I ever knew,” said Wolfe Tone. 
Gilbert Elliott, a very different man, gives the same 
P T-nnnnt. “ Buike,” he says, describing a dinner parly at 
Lord Fitzwilliam’s in 1793, “has now got such a train 
after liim as would sink anybody but himself : his son, who 
is quite nauseated ly all mankind; his brother who is liked 
better than his son, but is rather oppresave with animal 
q[iirits and brogue ; and his cousin, 'William Burke, who is 
just returned unexpectedly from Lidia, as much mined as 
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when he went years ago, and who is a fresh charge on any 
prospects of power Burlte may ever have. Mrs Burke h^ 
in her train Miss French [Burke’s niece], the most perfect 
• Sie Paddy that ever was cauj^ht Notwithstanding 
disadvantages Burke is in himself a sort of power in the 
state. It is not too modi to say that he is a sort of power 
in Europe, though totally without any of those wipunn or 
the smallest share in them which give or mainhiin power in 
other men.” Burke accepted the position of a power in 
Europe seriously. Though no man was ever more free from 
anything like the egoism of the intellectual cmrnnmKj yet 
he abounded in that active self-confidence and self-assertion 
which is natural in men who are consdous of great powers, 
and strenuous in. promoting great causes. In the summer 
of 1791 he despatdied his son to Coblentz to give ^^ce 
to the nyalist exiles, then under the direction of Calonnt^ 
and to rq>ort to Beaconsfield their disposition and prospects. 
Bichard Burke was received with many compliments, but N 
of course nothing came of his mission, and the only 
impression that remains with the reader of his prolix story 
is his tal e of t he two nyal brothers, who afterwards became 
Louis X V ILL and Charles X., meeting after some parting, 
and embracing one another with many tears on board a 
boat in the middle of tiie Bhin^ while some of the courtiers 
raised a cry of “Long live the king ” — ^the king who had a 
few weeks before been carried 'back in triumph to his 
cajdtal with Mayor Pdtion in his coach. 'When we tbinlr 
of the pass to which things had come in Paris by this time, 
and of the unappeasable ferment that boiled round the 
court, there is a certain touch of the ludicrous in the notion 
of poor Bichard Burke writing to Louis X'VL a letter of 
wise advice how to comport himsrif. 

At the end of the same year, with the approval of his 
father, he started for Ireland as &e adviser of the Catholic 
Association. He made a wretched emissary, and there was 
no limit to his arrogance, noismes^ and indiscretioiu The 
Irish agitators were glad to give hhn two thousand guineas 
and to send him homa Ibe mission is associated with a 
more important thing, his father’s Letters to Sir Hercules 
LangriHie, advocating the admission of the Irish Catholics 
to the framhise' This short piece abounds richly in nutvinm 
of moral and political prudence. And Bmite exhibited 
considerable courage in writing it; for many of its mnyima 
seem to involve a contradiction, firsts to the prindples on 
which he withstood the movement in France, and second, 
to his attitude upou the subject of parliamentary reform. 

The contradiction is in fact only superfidaL Burke was 
not the man to fidl unawares into a trap of this kind. His 
defence of Catholic rdief, and it had been the conviction 
of a life-tim^ was very pnyerly founded on pnqiodtions 
which were true of Ireland, and were true ndther of France 
nor of the quality of parliamentary rqitesentation in 
Tgn gland. Yet Burke threw such breadth and generality 
over all he wrote that even these propositions, votive as 
thsy were, form a short ma nnal of statesmanship. 

At tire close of the session of 1794 the impeadiment of 
TTnuting B had come to an end, and Burke bade forewell to 
I ^liament. Bidiard Burke was elected in his fotheris 
place at Malton. Ibe king was bent on making the 
champion of the old orderof Europe a peer. His title was 
to be Lord Beaconsfidd, and it was designed to armex to 
the titie an income for three lives. The patent was being 
mode ready, when all was arrested by the sudden death of 
I tiie son who was to Burke more than life. The old man’s 
grief was agoniring and inconsolable. “Tbe storm has 
gone over me,” he wrote in words which are well known, 
but whidi can hardly be repeated too often for any who 
have an ear for the cadences cS. noble and pathetic speech, — 

“.The storm has gone over me, and I lie like one of those 
old oaks whidi the late hurricane has scattered about me. 
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I am stripped of all my lionoura; I am tom up by the 
roots and lie prostrate on the eartlu . • • I am alone. 
liave none to meet my enemies in the gate. ... I live in 
an inverted order. They who ought to have succeeded me 
have gone before me. They who should have been to mo 
as poster!^ ere in the place of ancestors.” 

A pension of £2600 was all that Burke could now be 
to accept. The date of Bedford and Loi^ 
made some remarks in Parliament upon this 
paltry reward to a man who, in conducting a great trial on 
the pubh'c behalf, had worked harder for nearly ten years 
filiftn any minister in any cabinet of the reign. But it was 
not yet aaie to kick up heels in face of the dying Hon. 
The 'rilen^ of such criticism was punished, as it deserved 
toja^n the J^ter ioaJToble Zord (1796), in which Burke 
[owed the usual art of all his compositions in shaking aside 
insignificances of a subject. He turned mere personal 
defence and retaliation into an occasion for a lofly enforce- 
ment of constitutional principles, and this, too, with a 
relevancy and pertinence of consummate skilft^ess. There 
was to be one more great effort before the end. 

In the spring of 1796 Pitt’s constant anxiety for peace 
had become more earnest than ever. He had fonnd ont 
the instability of the coalition and the power of Prance. 
Like the thrifty steward he was, he saw with growing 
concern the waste of the -national resources and the strain 
upon commerce, with a pnbli: debt swollen to what then 
seemed the desperate snm of £400,000,000. Burke at the 
notion of negotiation fiamed out in the letters on. a Suicide 
Peace, in some respects the most splendid of all his compo- 
sitions. They glow with passion, and yet with all their 
rapidity is such steadfastness, the fervour of imagination 
is so skilfully tempered by dose and plausible reasoning, 
and the whole is wrought with such strength and fire, that 
we hardly know where else to look either in Burke’s own 
writings or elsewhere for such an exhibition of the rhetorical 
resonrces of our language. We caimot wonder that the 
whole nation was stirred to the very depths, or that they 
strengthened the aversion of the king, of Windham, and 
other important personages in the Qovernment, against the 
plans of Pitt, The prudence of their drift must be settled 
by external considerations. Those who think that the 
Etench were Ukely to show a moderation and practical 
reasonableness in success, such as they had never shown in 
the hour of imminent rain, will find Burke’s jud^ent full 
of error and mischief. Those, on the contrary, who think 
that the nation which was on the very eve of snnendering 
itself to the Hapoleonic absolutism was not in a hopeful 
hurnour for peace and the' European order, will believe that 
Bnrke’s protests were as perspicadous as they were powm^ 
fnl, and that anything which chilled the energy of the war 
was as fatal as he dedared it to be. 

"Vpien the third and most impressive of these astonishing 
productions came into the hands of the pubHc, the writer 
WM no more. Burke died on the 8th of July 1797. Eox 
who with all his faults was never wanting in a fine and 
graerous sensibdity, proposed that there should be a pubHc 
SdTin body should lie among the iUustrious 

however, had left 
^ private ; and he 

the httle church at Beaconsfidd. It was the 

Snin? Fonmo. So a black whirl and torment of 
wS M was endrcHng the Western 

®”t which, notwithstanding some 
ccrontncihes and some aberrations, had made ereat tides 

in human destiny very luminous. 

BUBIffi, Bobert O’Hara (1821-1861) one* of the 
the continent of AustraHs^’was homil 
1821 at St Clctans in Galway, ItdanA He left the 


service of Austria, but in 1848 returned to Ireland, and 
obtained a post in.the mounted poHcd He next went to, 
Australia, and served for some time as police-inspector, 
first in Melbourne and then in the district of Beechwortli, 
till the outbreak of the Crimean War induced him to 
return to Europe to take part in the campaign. Peace 
was restored, however, before he arrived, and he accordin^y 
went back to Australia and resumed his connection with 
the poHce force. In 1860 he was appointed one of the 
leaders of a Government eiqiloring expedition, and in tins 
capacity had the honour of being one of the first Europeans 
to traverse the continent from south to north. A short 
account of the enterprise — so brilliantly successful in its 
achievements and so disastrous in its termination — ^is given 
in the article Australia, voL uL p. 106 ; and fuller details 
will be found in the Journal of the ttayal GeograpMeal 
Society for 1862. The remains of the explorer were intenred 
by Hewitt’s rdief party .in 28° 20' H lat. and 141” E. 
long. 

BnitLAMA.QIJI, Jrav Jacques (1694-1748), a 
celebrated writer on natural law, was bom at Geneva on 
the 24th June 1694. He received a carefnl education, 
and while passing through, his university coarse devoted 
himsdf with su(^ success to the study of ethics and law of 
nature that at the age of twenty-five he was designate 
honorary professor. Before taking possession of his chair 
he travelled through France and England, and mode the 
acquaintance of the most eminent writers of the period. 
On his return he b^n his lectures, and soon gained a 
wide reputation, from the simplicify of his style and the 
precision of his views. He continued to lecture for fifteta 
years, when he was compelled to resign from ill-healu>. 
His fellow-citizens at once elected him a member of Aa 
council of state, and he gained ns high a reputation for his 
practical sagacity as he had for his theoretical knowledge 
He died at Geneva on the 3d April 1748. His works were 
Prindpes du Droit JSatwrel, 1747, and Prindpes du 
Politique, 1751.' These have passed throng UJMy 
editions, and were very extensivedy twed as text-boota 
The most convenient collected edition is that by Dnpn, id 
6 vok., 1820. Burlamaqui’s style is simple and cIear,niio 
his arrangement of the material good. Hm fundamentw 
principle may be described as rational utOitarmnisni, ana 
it in many ways resembles that of Cumberland. , . 

BUBLIHGTON, a dty and port of entry of the 
States, capital of Chittenden county, in Vermont, 38 mu 
H.W. of Montpdier,in W 27' N. lat, and 73 101^ 
long. It has a fine situation on the eastern shore “ 
Champlain, and is laid out with great regularity . 
central square. Its principal biddings are the Vann 
University (which occupies the summit of the slope 
which the mty is built), the Vermont Episcopal Ins ^ 
the court-houses, a jail, a custom-house, and a dm 
hospital The university was founded in 1791, ““ 
endowed by the State with 29,000 acres of land,^ta 
in 1865 were added 160,000. acres of Mtionol^yj 
the incorporation of the agricultural coDege. Tnow 
medical school attached. Burlington carriffi on 



the bay in 1862. To the north of the 0“®.“. 
united to Burlington by a bridge, Uesthe ^ 

of "Winooski, with factories and mills. The his 
BurHngton only dates from 1783; its 
1795, and its incorporation as a city from 18o4. 
tion in 1870, 14,387. , „ nnitea 

^ BUBLINGTON^ a city and port of entry of 
States in Burlington coonty, Hew Jo>®®y> . n-A 73* 
of Philadelphia, on the Delaware, in 40^ 6 H. lo . 
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10' W. long. It is 'vrell Imilt, has an abundant supply of 
water, and forms a favourite summer resort for the inha> 
bitants of Fhiladdphia. Its edncaiaonal institutions are 
of considerable importance, and comprise 'an Episcopal 
college, founded in 1846; St Mary’s HaU, also under 
Episcopalian management; two large boarding schools;, 
and a number of public schools, which are wdl endowed. 
There is also a town-hall and a valuable library. Thou^ 
it has greatly declined with tiie rise of Philaddphia, 
Burlington still maintains a respectable ship^ng trade; in 
1871 it had 131 vessels with a registered tonn^ of 
12,525. The first settlement of the dty dates from 1667, 
and was principally due to a number of Quakers. New 
Beverly, as the place was originally called, .grew rapidly 
in importance, and was the seat of the Government of New 
Jersey till 1790. It had a large trade with the West 
Indies, and was raised to the rai^ of a bishoprio, Queen 
Anne endowing the church with an extensive estate. 
Population in 1870, 5817. 

BUBLTNGTON, a mty of the United States, the capital ; 
of the counfy of Des Moines in Iowa, on the right bank 
of the Mississippi, 207 miles by rail from Chicago. It 
oeeu^es a natural amphitheatre formed by the limestone 
bla£& which slope backward -from the river. Among the 
educational institutions the diief place is held by the Busi- ' 
ness College, founded in 1865, and the Baptist Universily, 
which dates from 1854. There are' about eight public 
schools, fifteen churches, and a public Ubraty. Hie com- j 
merdal activity of the city is very great, and is gradually 
increasing. Its industrial establishments comprise fionr- 
mills, pork-packing warehouses, foundries, breweries, and 
soapworks ; and the neighbonrhood families an abundant 
supply of coal, building ston^ and lime. The dty is also 
the centre of a coutidetable railway qrstem. Laid out in 
1834, it ranked for several years (1837-40) as the capital 
of Iowa. Fopulation in 1860, 6706 ; in 1870, 14,933. 

BUBMAH. The Barman empire, or Independent 
Burmab, is mtuated in the S.E. of Asia, in the region 
beyond the mountains which form the eastern frontier of 
Bengal It was formerly of very considerable extent, but 
its l^ts have been greauy contracted by British conquest. 
On the W. where it is conterminons with the British terri- 
tories in India, the Bnnnan empire is bounded by the pro- 
vince of Aial^n, surrendered to the British in 1826, the 
pat^ states of Tipperah and Mnnnepoie, and the province 
of Assam, from which it is separated lofty riches of 
mountains ; on the S. by the British province of Fegu, 
acquired in 1853 ; on the N. by Assam and Tibet ; and 
on the E. by China and the Shan states. Its limits extend 
from 19" 30' to 28" 15' N. lak, and from 98" 2' to 100" 40' 
E. long., comprising a territory measuring 540 miles in 
length ^m north tp south, and 420 in breadth, with an 
area of 190,520 English square miles. 

That portion of Asia in which the Burman empire is 
eitnated dopes from the central mountains towards- the 
south ; and the Burmese territory is watered by four great 
streams, namely, the Irawadi and the Eyen-dwen, r^ch 
unite their courses at 21" 50' N. let., the Sittang or 
Fomdoang, and the Salwin. The first two rivers have thrir 
sources somewhere in the northern chain of mountains in 
the interior, one head stream of the Irawadi probably 
coming from Tibet; the Salwin farther to the east in 
Tibet; and the Sittang, which is the smallest of the four, 
in the bills to the S.E. of Mandalay.: they all run in a 
southerly course to the Indian OceaiL The Irawadi and 
the Salwin are large river^ which in the lower |»tt of 
their course overflow the flat country on their banks during 
the season of the rains, and in the upper force their way 
through magnificent defiles. The former is navigable a 
comdderable distance above Bhamo; but the latter is 
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practically usdess as a means of communication, owing to 
the frequent obstacles in its channd. The Burmese empire 
with its present limits contains no maritime district^ and 
only isolated tracts of allnvial plain ; it is in the main an 
njdand territory, bounded at its sonthem ^tremity ly a 
frontier line at the distance of abont 200 miles from the 
montiis of the Irawadi, in 19" 30' N. lat. From this point 
the country bp^ns to lisei, and thence for abont 300 miles 
farther it contains much rolling conutiy intersected ly 
occasional hill- ranges; beyond tins it is wild and monn- 
iainons. 

Thon^ inferior in point of fertility to the low-lying yndi 
tracts of British Bnrmi^, the upland conntiy is far from tions. 
being unproductive. The chief crops are rice (of which the 
Burmese connt 102 different sorts), maize, inille^ wheats 
various pulses, tobacco, cotton, and indi^. The sugar 
cane appears to have been long known to the Bnimese ; 




Sketdi-Uap of BnximA. 

but, tiion^ the dimate and soil are extremdy favourable* 
it is not generally cultivated. A dieap and coarse sugar is 
obtained from tbe juice of the Falmyia palm, which abounds 
in the tractsonih of the capital The cocoa and areca palm.* 
are not common. The tea-plant, which is indigenons, is 
cultivated in the hills hy some of the mountain tribes at 
the distance of about five days’ jonmey, and by others in 
still greater perfection at the d^tance of ahont ten days' 
journey, from the capital It seems, however, to be another 
plant, prolobly tiie EUeodendrcn pertieum, which furnisbes 
the principal ingredient in the hlap6t, or pickled te^ 
that forms one of the frvonrite condimmits of Bnnnw 
Cotton is grown in every part of the kingdom and its 
dependencies, but chiefly in the dry lands and climate Qf 
the upper pnmnces. Lidigo is indigenons, and is um- 
veisally cultivated, but in a very rude manner ; it is still 
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ruddy manufactured, and is wliolly unfit for exporta- 

*The most common fruits in Burmali are the mongo, the 
orange, the dtron, the pine, the custard apple, the jack, 
the- papaya, and the plantain. The yam and the sweet 
potato are grown, but not extensivdyj the common potato 
is unknown. Onions are produced; - and capsicum, which, 
after sdt, is the most ordinary condiment used by the Bur- 
mese, is cultivated everywhere. 

The forests of Burmah abound in fine trees. Among thes'e 
the t-ftftk bolds a conspicuous place ; some of the finest teak 
forests were lost to the Burmese, however, wi^ Pegu. 
Almost every description of timber known iu India is pro- 
duced in the Burmese forests, from which also an abundant 
supply is obtained of the varnish employed by the Shans 
and the Burmese in their manufacture of lacquered ware. 
SticUac of an excdlent quality is obtained in tiie woods.^ 
inerals. Burmah is rich in mineral, ahd produces gold, silver, 
copper, tin, lead, antimony, bismuth, amber, coal, petroleum, 
nitre, natron, salt, limestone, and marble, the jade or yu 
of the Chinese, sapphires, and other precious stones. Gold 
is found in the sands of different rivets, and also towards 
the Shan territory on the eastern frontier ; but the demand 
is very much greater than the native supply. Silver is 
got also near the Chinese frontier. The mountainous dis- 
tricts of the Shan territory contain almost all the other 
metals ; but they are not worked, and the copper and 
tin, which are seen in the capital, are imported from China. 
Iron is fonnd in several plac^, and is wrou^t especially at 
Poukpa, near a mountain of that name to the eastward of 
the old capital Pag&n, and also at Maedoo, north-west of 
the capital; but, owing to ignorance and the want of proper 
methods, about 30 or 40 per cent, of the metal is lost in 
the process. Largo deposits of rich magnetic oxide, as yet 
untouched, exist in the ridges east of the capital near the 
banks of navigable river Myit-Ng4, and the same dis- 
trict contains lime in great abundance and of remarkable 
whiteness ; while statuary marble, equal to the best Italian 
specimens, is found about 15 miles north of the capital and 
east of the IrawadL Mines of amber are wrought, atnnng 
other places, at Hookhong or Fayendwen, near the sources 
of the Eyen-dwen, and their produce must be abundant 
if one may judge from theprice of the article at the capital 
Nitre, natron; and salt are found in various quarters. 
Sulphur also occmrs in some places, as in the district of 
Silleh-Myo and in the neighbourhood of the petroleum 
wells ; but the quantity is comparatively small, and a 
supply has to bo obtaiued from China. Coal has been dis- 
cover^ in patches, but not in any quantity worth working 
Petroleum, which is used by all ranks among the Burmese 
for burning in lamps, and also for smearing wood as a pre- 
rorvative against insects, is found near the village of 
Ye-nang-gyoung, on the banks of the Irawadi. Here are 
^wards of one hundred pits or wells, with a general depth 
from 210 to 240 feet ; thon^ some of them are deeper, 

Theshaftisof a squar^ 
bS across and lined with horizontal 

u ‘0 “P from the bottom like 

tJdtt extracted in buckets, and sent 

kted at n is calcu- 

Bngland.e * ^ imported into 

stones which are produced in the Burmese 


found there are the bine or oriental sapphire the red or 
oriental ruby, the purple or oriental amethys^ the pdlow 
or oriental topaz, brides different 'varieties of chiysobeiyl 
and spinelle. The Crown lays claim to the produce of these 
rivers ; and all the stones that exceed the value of £10 are 
sent to the treasury.^ No, stranger is ever permitted to 
approach the spots where ^ese precious stones are found. 

The yu or jade mines ate situated in theMogoung district, 
about 25 nwes south-west of Meinkhoom. During certain 
seasons no fewer than 1000 men — Shans, Chines^ Fan- 
thays, and Eakhyens — are engaged in the excavation d the 
stone, whidh is found in the form of rounded boulders, 
sometimes of considerable size. Each digger pays so much 
a mouth for the right of search, and all he finds becomes 
his own.^ Momien, in Yunnan, was formerly the chief seat 
of the manufacture of the jade, and still produces a con- 
siderable quantity of small artides. 

lire country of the Burmese, abounding in forests, affords Aolm 
extensive shdter to wild animals. The elephant and the 
rhinoceros — ^both the one-horned (Ji. indiem) and the two- 
homed \R. eumatranns) — are fonnd in the deep forests 
of the comitry. The tiger and the leopard are numerous, 
as well as the wild hog, and several species of deer, such 
as the Indian roe, the axis, and the barking deer {Germs 
muti^fde). Bi tiie Irawadi is found, as far up as Bbamo, a 
peculiar kind of dolphin. The rivers and lakes abonnd 
with fish, from whidi the inhabitants prepare their favourite 
condiment of ngapee. A detailed description of several of 
the species will be found in Day’s contributions to the 
Proceedings of the Zoological Society, 1869, 1870. Of 
birds, the jungle-fowl is common, and is seen in coveys iu 
all the forests of the country; while domestic breeds often 
of very large size, are kept in great numbers, not only for 
the si^e of the eggs or the flesh, but also to afford wn^ 
ment of a barbarous kind. Aquatic birds of various kinds 
are very numerous, such as geese, darters {Flotus mdano- 
gaster), scissor-biUs (J?/iyRcops ntpro), adjutants 
aryafa), p^can^ cormorants, cranes (Grus aniigone, m 
Biurmeseyyq/a), whimbrels, plovers, and ibises. There are 
also peacocira, and varieties of pheasants; partridgta, ana 
quails.^ 

The domestic animals are the ox, the buffalo, and the 
horse. Oxen are used for draught in the upper 
and buffaloes in the southern parts. They ate of ® 
description, and, ranging in the luxuriant 
plains, they commonly appear in high order. The bu^ 
is confined to agricultural labour, and the ox alone Js useo 
as a beast of burden or of draught. The Bmman hors^ 
which are rarely more than thirteen hands high, are nev 
used but for tiding. Elephants ore kept for the , 
of the king, and the taming of those that are 
is one of the favounte spectacles of the people. ^ 
elephant (apparently an albino), when found, 
prized, and is kept at court as a sacred ®PP®“®^-* - 

wyalty. The dog is neglected, and is seen prowling a 
the streets, a prey to famine and disease. Oats ^ ® ^ j 
ousj and about the capital a few goats and she^j ^ 
puny race, are kept more for cariosity than for 
few asses are also seen, which are brought from 
The camel is not known. 

The Burmese in person have the MongoltM hbU 

istics, common to the Hido-Ohinese races, the ^ 
and tiibes of the Eastern Himalaya, Thqr may w 6 ^ 

* Journal As. Soc. of Bengal, 1833. . ^fSatesi 
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tally described as of a stout, active, \rell-proportioDed form; 
of a brown but never of au inteusely dark complesion, witb 
black, coarse, lank, and abundant hair, and a little more 
beard than is possessed hy the Siamese. The name they 
give their own race is Mran-m& (as written), generally 
pronounced Ba-md, and from this the various forms of 
“Burmah” appear to have been taken. Besides the 
Burmese proper, there are numerous tribes of Faloun^, 
Tonngthoo^ Karens, and others toward the east, many of 
them in a state of semi-independence ; and all round the 
uorthem frontier and along the ranges- that traverse the 
upper regions, vast hordes of Eakhyens or Singphos main- 
tain a rough, cateran life, and come down to levy black mail 
on the more peaceful inhabitants. The Shans constitute a 
great number of small principalities along the whole eastern 
border, subject some to Burmah, some to China, some to 
Siam, and in some cases owning a double allegiance, 
according to their position. The Shans everywhere profess 
Buddhism, and have some kind of literature and the traces 
of culture. To their race the Siamese themselves belong. 
nieKakhyeus are square-faced, strong-jawed, and oblique- 
eyed. They are still in a low state of civilization, are 
destitute of letters, and continue in paganism. Thrir 
chiefs are supported 1^ offerings in kind, — receiving, for 
example, a leg of every animal that is killed. One kind 
of industry — ^the manufacture of toddy and arrack — ^is 
extensively carried on, and the whole population are regular 
consumers of the produce.^ 'Various other tribes, as the 
Pwons and the ^koos, are scattered throu^qut the 
empire ; but they are not of much individual importance. 
The population of the country has been variously esti- 
mated and grossly exa^rated by the ignorance of Euro- 
peans, who have raised it to 17,000,000, 19,000,000, and 
even 33,000,000. Sir Ctaufutd, on the best data that he 
could procure, rated the inhabitants at 22 to the square 
witIb, which, under the now contracted limits of the empire, 
would give a total population of 3,090,000, and Colonel 
Yule estimated, in 1855, that, witMn the area between 
the British frontier and 24° N. lat., it probably did not 
exceed 1,200,000,' while within the whole empire at its 
widest limits there were not more than 3,000,000. Count 
Bethlen states, in 1874, that he obtained statistics of the 
houses in Burmah from a Burmese official, whi(di made the 
number 700,000, without including those among the Shans 
to the east of tire Salwin ; 'so that if we allow five inhabi- 
tants to each we have 3,500,000 for a total population, and 
if we include the Shans probably 4,000,000. 
ram- The Burmese government is a pure despotism, the king 
nt ilia pensing torture, imprisonment, or death, according to 
his sovereign discretion.' The chief object of government 
seems to be the personal honour and aggrandizement of the 
TunnuT iib j and the only restraint on the exeixme of his 
prerogative is the fear of an insurrection He is assisted 
in his administration by a public and a privy council, known 
respectively as the Hlot-dau and the Bysdeit ; all questions, 
before th^ are submitted to the public advuers of his 
mtgesty, are debated in the privy council, which consists 
generally of four -Atwen-woons to whom are attached 
deputies, secretaries and other officers (Tsart dau-gyi^ 
“great royal writers;” Tfian-dau-zens, “receivers of the 
royal voice ”}, who carry messages, and report from time to 
time the proceedings of the council to the king. The Hlot- 
dau also usually consists of four ministers or 'Woongyis, 
and is presided over by the crown-prince (Einsh4-men, or 
lord of the eastern house). The paymaster-general is an 
oiucer of high importance ; and the other officers of distinc- 
tion are the king’s armour-bearer and the master of the 

* * 8m for details legaiding tbe Shans and Eakhyens itodenon’s Stt 
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elephants, but the latter have no share in the a dministr ation 
of public affairs. The king may order any of those great 
officers to be punished at his pleasure ; and a minister may, 
by his order, be seized by the public executioner, and laid 
at the side of the road for hours under the burning sun 
with a weight upon his breast ; and after undergoing this 
disgraceful punishment, may continue to discharge his high 
function as before. The country at large is ruled by pro- 
vincial governors, and is divided into provinces (or Myos), 
townships, districts, and villages. The civil, mQitaiy, 
judicial, and fiscal administration of the province is vested 
in the governor, or Myo-woon, who exerdses the power of 
life and death, though in all civil cases an appeal lies from 
his sentence to the mief council at the capi^ In all the 
townships and villages there are judges with a subordinate 
jurisdiction. But from a mere detail of the provincial 
administration and judicial institutions of the Burmese, their 
extreme ineffidemy can scarcely be 'known. No Burmese 
officer ever recdves a fixed salary. . The higher dass is paid 
by an assignment either of land or of the labour and industry 
of a given portion of the inhabitants, and the inferior 
magistrates by fees, perquisites, and other emoluments; 
and hence extortion and bribery prevail amonpt all the 
functionaries of the Burmese Government. Justice is 
openly exposed for sale; and theexerdse of the judicial 
functions is so lucrative, that the two executive councils 
have by thdr encroachments deprived the regular judge of 
the greater part of his employment. 

The Burmese^laws are mainly contained in the Dham- 
masat, a code ascribed to Manu, but quite different from 
the Menu’s Code of the Brahmans. It is said to have 
been introduced into Burmah from C^lon by Buddaghosha, 
the traditional apostle of the Indo-Chinese nations.^ The 
criminal code is barbarous and severe, and the punish- 
ments are shoeing to humani^. Gang robbery, desertion 
from the king’s service, robbing of temples, and sedition 
or treason, are considered the most heinous crimes, and are 
cruelly punished, the criminal being in some cases em- 
bowelled, or thrown to wild beasts. Decapitation is the 
general mode of execution, but crucifixion and fracture of 
the limbs are also practised, and women are usually put to 
death by the stroke of a bludgeon across the throab For 
minor offences, fines; whipping, and imprisonments are the 
punishments adjudged. In important cases torture is ap- 
plied both to principals and witnesses; and the jailers often 
torture their prisoners in order to extort money from them. 

The English and American prisoners during the war of 1824 
were frequently tortured, and had to pay fines to the jailw 
in order to procure milder treatment. Trial by ordeal is 
sometimes resorted to, as well as other superstitious modes 
of procedure. The administration of justice, however 
vacations and expensive, is far from efficient ; and the police 
is as bad as can possibly be conceived. 

There are no hereditary honours under the Burmese Banki of 
Government. All the public functionaries may be dis- society 
TnisBPif from their offices, and deprived of their rank at the 
caprice of the sovereign; while any subject, with the excep- 
tion of a slave or outcast^ may aspire to the first offices in the 
Btat^ to which, in rodity, persons of very mean origin do 
frequently attaiiL The great officers of Government hold the 
first rank after the king and the princes of the blood, and 
are distinguished by a chain or badge, which is the order of 
nobility, and of which there are different degrees, dis- 
tinguished by the number of strings or small diains which 
compose the ornament. Three of open chain-work mark the 
lowest rank; three of neatly-twisted wire the next; there 
are then six, nine, twdve, and finally twenty-four, which the 
king alone is entitled to wear. But every article possessed 

- A translation has been made into Endiah hy Bidiardsoxi. 
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by a 'Barmaa for nse or ornament — his ear-tings, cap of 
ceremony, hotse-fomiture, the material of his dri^ng-onp, 
if it be of gold or any other metal, the colour and quality 
of his umbrella (an article in general use, and one of the 
principal insignia of rank), whe&er it be of brown varnished 
paper, red, green, gilded, or plain white, the royal colour — 
all indicate the rank of the person ; if any of the lower 
orders usurp themsignia of a higher class, he may be slain 
with impunity by the first person who meets hitn ; and so 
exclusive is the aristocratical spirit of the higher orders, 
that such a usurpation would be sure of punishmenh 
When a merchant acquires property he is registered by a 
royal edict under the name of Thuthd or “ rich man,” which 
gives him a title to the protection of the court, while it 
exposes him also to regular extortion. The priesthood form 
a separate order, who are interdicted from all other employ- 
ment, and are supported by voluntary contributions. They 
aredistinguishfid by the ]^llow colours in their dress, which 
it would be reckoned sacrilege in any other person to wear. 
A formal complaint was made, during the conferences with 
the British previous to the peace, because some of 
Mmp foUoweis were seen dressed in yellow clothes. There 
is also an order of nuns and priestesses, who ma Ve a vow 
of chastity, but may at any time quit their order. 

The free labonring pop^tion consist of proprietors or 
common labourers ; and they are all considered the slaves 
1 nisy at all times call for their services as 

soldiery artizans, or common labourers. Hence a Burman 
bemg the property of the king, can never quit the country 
without hw especial permission, which is only granted for 
a limited tune, and never to women on any pretence. The 
Bnhsh and others who had children by Burmese women 
dunng a residence in the country experienced the greatest 
difficulty, even the aid of hea^y douceurs, in taking 
them along with them. The Dhammasat nnmbeis seven 
classes of skm, of which the most important are prisoners 

Si mortgaged their services for a 
debt. The class of outcasts consists of the slaves of the 
^das the burners of the dead, the jailers and execu- 

wST g®oemUy condemned criminals), and the ' 

lepers and other mcurables, who are held in great abhorrence, 
and treaty with singular caprice and cruelty. They are 
wndemned to dwell alon^ and in a state of Ssgrucefa^ 

mnlf f lepro^, howe4r high his 

rank, IS forced, by continual bribes to the officers of iustice 

to penalties which^attach 

0 him. ^stitutes are also considered as outcasts The 

women in Burmah are not shut up as in mauvX pSs 
of the East, and excluded from the si-ht of iien- L 
contra^, they are snfiered to appear o^nly in society and 

proved esecnliaUy n<sr.ftil many of them have 

dominion'!. l>«in'r’ generallv **»f*^*^**.?®®” Burmese 


kingdom is assigned to favourites of the court or to pnbh'c 
functionaries in lieu of stipends or 'salaries, or is appro- 
priated to the espenses of public establishment^ such as 
Trar-boats, dephants, ; and this assignment convers a 
right to tax the inhabitants according to the dotation of 
the assignee. The court favourites who receive these 
grants generally appoint agents to manage their estates; 
they pay a certain tax or quit-rent; to the crown, and their 
agents extort from the cnltivatots as much more as th^ 
can by every mode of oppression, often by torture. Besides 
this stated ta^ extraor^ary contributions are levied by 
the council of the state directly from the lords and nobles ■ 
to whom the lands are assigned, who in their turn levy it 
from the cultivators, and generally make it a pretence for 
plunder and extortion. Taxes are also laid on fruit-tree.^ 
on the mgar palm, on the tobacco-land on the leak 
forests, oh the petroleum springs, on mines of gold and 
precions stones, on tite fishery of pond^ lake% rivers, and 
salt-water cred^ on the manufactnre of salt, on the 
of the green tnrtle, and oh esedent swallovr^ nests. As 
the consumption of wines, spirits, opium, and other intori- 
cating dmgs is forbidden by law, they cannot, of conis^ 
be subject to any tax. 

In many of the nsefnl arts the Burmese have not madeAibs:} 
any great advances, while in others they are possessed of=“*®' 
no^ small amount of proficiency. The aichitectnre of 
li^ous edifices erected in the Middla Ages is of striHi^ 
and effective character, though only of brick. The gcncid 
style hears evidence of an Tndinn origin; hnt numerous 
local modifications have been introdneed. Perhaps the 
featore of most interest is the nse-of the pointed atrii as 
well as the flat and the ciicnlar, and that at a time long 
anterior to its employment in India. Modem bnildi^ 
are chiefly of vrood; palaces and monasteries, carved vrffli 
extraordioaiy richness of detail, and often gilt all ®w, 
pr^eut an aspect of barbaric splendour. The dagoba^ or 
solid domes, whidi form at once the objects and the 
localities of Buddhist worship, are almost the only brick 
stmetnres now erected ; these are often gilt all oven 
In carving the Burmese artisans display unusual skill and 
inventiveness, and give full scope to the working of a 
fancy. As in ourmediseralwood- 
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luxuriant and whimsical fancy. As in our meoisva* « 
work, sometimes there is often displayed a laxge amount w 
^tirical and fiicetious caricature. The application of gij^ 
ing is carried to an extravagant extent; as much as i40, 000 
is said to have been expended on this attido for a siag'a 
temple. The finest architectural monuments are to he fonad 
in the deserted dty of Pag&n ; and many of the most ma?* 
nificent greatly shattered by earthquakes.' The 
her of reUgious buildings, small and grea^ throughout in? 
country is enormous; at every turn the traveller 
pagodas or kyonogs (monasteries), or lesser shrine^ ^ 
(resting-places for travellers founded by the B 
dhists in order to acquire reli^ous merit). vL 

buildings ate of a very slight coustmetion, and the n 
tect is prevented from giving them any grrat hcigw . 
the whimsical prejndice of the people against any o- - 
vralking over their heads. The whole procc^ ^ 
cotton manufacture is performed by women, who use 
jvide bat efficient species of loom, and produce an e 
lent cloth, though they are much inferior in , A 
to the Indian artisans. Silk cloths are manuinc^ 
different places from Chinese silk. The C 

terns are zigzag longitudinal stripes of different . 
nnd the brilliaDce of the contrasts is frequently g®*5 y 
m its results. The dyeing of the yellow robes w • 
jincsts is effected by means of the leaves of the j-» 

* faB details the reader oscht to cois^bII Capt-ta To!** • 
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The common, coatse, unglazed eaiiihen\nire is of an excel- 
lent quality; aud a better description of pottery is also 
made. The art of making porcelain, however, is entirely 
unknown, and this ware is imported from China. Iron 
ore, as already mentioned, is smelted; but the.Burmans 
cannot manufacture steel, which is brought from Bengal. 
BcU-founding has been carried to considerable perfection ; 
and the craftsmen take pride in the magnitude of some of 
their productions. Perhaps the largest specimen is that in 
the neighbourhood of Amarapura, which measures 16 feet 
across the lip and weighs about 80 tons. Coarse articles 
of cutlery, including swords, spears, knives, also muskets 
and matchlocks, scissors, and carpenters’ tools, are manu- 
factured in the capital, and gold and silver ornaments are 
produced in every considerable place in the country. Em- 
' bossed work in drinking cups and the like is executed 
with great richness of effect. North of the capital, and 
east of the Lrawadi, as before stated, is an entire hill of 
pure white marble, and there are sculptured marble images 
of Gautama or Buddha. The marble is of the finest 
quality ; and the workmen give it an exquisite polish by 
means of a paste of pulverized fossil wood. The chief seat 
of the manr^cture of lacquered wares is at Nyoim-goo, near 
autnetce. the ancient (nty of Pag&n. Since Birrmah was deprived of its 
harboitrs and maritime districts, its foreign commerce has 
been extremdy limited. The trade of the country centres 
chiefly in the capital The imports are rice, pickled and 
dried fish, and foreign commodities obtained from Bengal, 
the Amalie Archipelago, and Europe. Petroleum, soltpetre, 
lime, paper, lacquervware, cotton and silk fabrics, iron, 
cutlery, some brass ware, terra japonica, sugar, and tama- 
rinds are given in exchange: One of the most important 
branches of the trade of the coimtry was formerly that 
maintain ed with the Chinese province of Yunnan ; but it 
has been for a considerable period in abeyance owing to 
the disturbed state of the frontier countiea The principal 
marts of this trade, which was carried on at annuel fairs, 
were Mad^, near the capital, and Bhamo. The Chinese 
<»ravan, setting out from the western province of Yunnan 
at the dose of the periodical rains, generi^y reached Burmah 
in the beginning of December, after a journey of six weeks 
over difficult and mountainous roads. The ptindpal fair 
was held at Bhamo, comparativdy few traders arriving at 
the capitaL The artides import^ from China were raw 
silk, wrought copper, orpiment or yellow arsenic from the 
mines in Yunnan (of a very fine quality, whidi found its 
way into Western Asia, and into Europe through Calcutta), 
quicksilver, vermilion, iron pans, brass-wire, tin, lead, alum, 
^ver, gold and gold-leaf, earthenware, paints, carpets, 
rhubmb, tea, honey, vdvets and other wrought silks, j 
spirits, musk, verdigris, dry fruits, paper, ffius, umbrellas, ' 
shoes, and wearing apparel The metals were chiefly pro- 
duced in the province of YunnaiL The articles sent to 
China consisted of raw cotton, by far the most consider- 
able artide of export ; feathers, ddefiy of the blue jay, for 
ornamenting the dres^ of ceremony of the Chinese man- 
darins; esculent swallows’ nests, ivory, rhinoceros’ and^ 
deers’ boms ; sapphires, used for buttons to the caps of' 
the Chinese officers of rank, jade, and amber, with a 
small quantity of British woollens. The trade of the 
northern part of Burmah proper is chiefly carried on at 
large fairs hdd in connection with religious festivals. One 
of the most important articles, in addition to European 
cloth goods, is salt, for their supply of which all the hill- 
tribes are dependent on Burmah.’- 
Honey. -The enrremy used by the Burmese is of the rudest 
- description. For the smaller payments lead is employed ; 

’ An interesting mevey of the varioni tiade-rontes from Bormoh to 
Chins is j^ven ire Hr J. Cmrtaniii the Jaw. of the R. Oeogr, Soe. for 
1876 . { 
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I and for the larger payments silver almost exclnsivdy. 

This is not coined into pieces of any known wdght and 
I fineness; and in every payment of any consequence the 
I metal must be weired and is generally assayed, for which 
a premium is paid to the ^bankers or money-changers of 
2^ per cent, besides 1 per cent, which thqr say is lost in 
the operation. There are three or four different alloys of 
silver in common use as money; the best is Ban, which is 
almost pure; next is Dain, with about 6*4 per cent of 
copper; and so on through several grades. An attempt 
was made by King Mentaragyi to introduce a coinage; 
but his plans failed because he fixed the current value of 
his monqr considerably above tiie real value of the silver. 

The hi^rate of interest for money — ^which is 25 percent., 
and 60 per cent when no seenrily is given — is another proof 
of the low state of commerce amoi^ tiie Burmese: The Wrigt 
seeds of the Ah'us preeatorive (Khyin Bhwe), a little red 
and black pea, serve as the smallest weight ; th^ ordinarily 
weigh about a grain, but vary from one to two. Two of 
them make a rhwe-lyi, four rhwe-kyis a great pae, four 
great paes a mat, four mats a kyap, and 100 kyaps a piktha 
(peissa) or viss, which is equal to 3*6616 3) avoirdupois. 

The Burmese year is divided intq three seasons and twelve cMnne 
months, beginning with what corresponds to our April, 
and every third year a month is intercalated. Every 
pakka or half-month consists of 15 days (ret) of 60 natih 
each. The ret is divided into the nay or period from sunrise 
to sunset, and the gnyin or period from sunset to sunrise, — 
the 60 narih being assigned in different proportions to the 
two periods in eadi of the twelve months, Ihe first month 
having 30 in each period, and the second 30 in the daytime 
and 28 in the ni^t, and so on. The Burmese have bor- 
rowed their astronomy and astrology, as well as this divi- 
sion of the day, from the htindus. They are ignorant of 
oceanic navigation; and in'their voyages to Calcutta, during 
the fine season, th^ creep along the coast, never losing 
sight of it: 

The Burmese proper use a monosyllabic language, spoken Langna 
with distinctive tones, like the Chinese and severed other 
Indo-Chinese tongues. Its vocabulary diows distinct re- 
lation to Chinese on one side and to Tibetan on another. 

In contrast with Siamese it is a very soft and flexible 
language, and its monosyllabic character is somewhat modi- 
fied in pronunciation. It has no distinctly sibilant sound, 
the only letter approximate to “s" having a resemblance 
rather to the English “ th.” It is a literary language, and 
has been under emtivation for perhaps six or seven centuries. 

It is written with an alphabet of Indian origin, which pro- 
bably came in with Buddhism ; and moat of the letters are 
of a more or less circular form. The Pali remaining the 
dialect of sacred literature, the Burmese has been almost 
confined to secular uses. It has devdoped a poetic diction 
of such complete individnaliiy that it is unintmgible with- 
out special study. Another peculiar dialect, largely mingled 
with Pali dements, is spolmn at court, and also requires 
separate study, as it substitutes a vocabulary of daborate 
artificiality subordinate to the etiquette of the courtiers. 

The word for “ to go,” for example is different according as 
it is said that the king goes, or the prince goes, or the priest 
goes. Of the literary forms in which the Burmese express 
themselves, the favourite one is the drama, which appears 
under the various forms of masquerades, puppet shows, 
ballet-opera, and farces, as well as in the more dignified 
character of the regular tragedy. The moral character of 
the plays is often of the lowest kind, the utmost licence both 
of spe^ and action being allowed on the stage. The 
scenery is of a very simple and purely sn^estive kind, a 
sin^ brandi of a tree standing for a forest, and frequently 
the filling up of the dialogue is largdy left to the ingenmty 
of the actors, little more than hints of the plot being con- 
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tained in many of the librettos. The popular interest in 
the dramatic exhibitions is intense, and, as in Siam, the 
same piece often drags its slow length along for days 
together. Specimens of the plots wifl be found in the 
appendixes to Yule’s Narrative, Williams’s TkrovgK Bur- 
mah, and Bastian’s Beisen. The national chronicles, or 
of the Mngs {MahorRadza Weng), go back at 
least in name to the early centuries of the Christian era, 
but their historical valne is of a very dubious kind. 
Libraries are common throughout the country, principally 
in the monasteries. Though a certain kind of paper is 
manufactured from bamboo pulp, the usual material of the 
books is the palm leaf, while for ordinary notebook pur- 
poses a kind of black tablet, called a parabeik, and a 
steatite pencil are employed. A dictionary of Burmese was 
published by Judson at Maulmeiu in 1852; Schleiermacher 
made the language the object of a remarkable study in his 
Infiuence of Writing upon Language, 1835; and Bastiau 
has contributed an essay on the literature to the Zeitaehrifi 
dor Deut8(dien Morgad. GesdUchaft, 1863, aud has also 
published an interesting sketch of the peculiarities of the 
language in his SpraNivergleiehende Stu^n, Leipsic, 1870. 

The Burmese are votaries of Buddha, aud the rites, 
doctrines, and priesthood are in their main features the 
same as in other countries where Buddhism prevails. 
Every Barman must, at some period or other of his life^ 
spend some time in a monastery; and it is no nnftnTnmnn 
thing for a man to retire for a longer or shorter period from 
the bustle of life without any intention of permanently 
adopting the yellow robe which is tiie distinctive mark of 
the regular monk. Dr Bastian has supplied a great many 
interesting details on the religious beliefs and ceremonies 
of the people, but they are as yet unfortunately scattered 
through the ptiges of his Traveh. Neither Christianity 
nor Mahometanism has made much progress, though a cer- 
tain number of Mahometans have existed, especially at the 
capital, for a long time, and have mosques there, foreigners 
enjoy religious toleration, but the Burmese rulers view any 
attempt to convert the natives to the Christian or any other 
foreign faith os an interference with their allegiance. An 
American.mission was settled in the country in 1815, under 
the conduct of Dr Judson before mentioned, who brought 
to this perilous service zeal and discretion; but it entirely 
failed of success, not from any bigotry on the part of the 
iiatives, but from the opposition of men in power. On 
the war breaking out with the British the missionaries 
%vero imprisoned, and narrowly escaped with their lives, 
and on ^cir release they retired to prosecute their labours 
in the British province of Martaban. There are now in 
the capital representatives of both Engh’sh and french 
missionary agencies. 

^ucation throughout the Barman empire is stili in the 
ecclesiastical stage, but the educational statistics compare 
favourably with those of many portions of Europe. The 

Dr Bastian, which is put into the 
hands et tlm boj-s m the monastery schools is the Sin- 

inc^ofrta^*”^^ Basket of Learning, in which the mean- 
iSrn 41 *^ • is cxiilained. After this they 

nor? So religion in the Ilengala^t, a?d 

° Gautama in the PliaritgyL which is 

commlllhlcft t®** ‘i«‘r study consists in mechanically 

con^milting it to memory. They then proceed to the Dial 

>rilli ™ Burmese words arc mingled 

in «n atp.moi.t 


of dialectics are the common possessions of the educated 
Burmese, and an unshaken conviction in the truth of tli<>ir 
religion is almost universaL, 

It is probable that Burmah is the Gkrgse Eegvo of 
Ftoleiny, a name parallel in meaning to Sonaparanta, the 
classic Pali title assigned to the country round the capital 
in Burmese documents. The royal history traces the 
lineage of the Mngs to the ancient Buddhist monarchs of 
Laduu This no doubt is fabulous, but it is hard to say 
how early -communication with Gangetic India began, 
from the 11th to the 13th century the old Barman 'empire 
was at the h^ht of its power, and to this period belong 
the ^lendid remains of architecture at Fagfin. ■ The dty 
and the dynasty were destroyed by a Chinese (or rather 
Mongol) invasion (1284 A.n:) in the reign of Enblai Ehan. 
After that the empire fell to a low ebb, and Central Bur- 
mah was often subject to Shan dynasties. In the early 
part of the 16th century the Burmese princes of Toungpo, 
in the north-east of Fegu, began to rise to power, and 
established a dynasty which at one time held possession of 
Fegu, Ava, and Arakdn. They made their capital at P^, Hlsio7- 
and to this dynasty belong the gorgeous descriptions of 
some of the travellers of &e 16 th century. Their wars 
exhausted the country, and before the end of the centuiy 
it was in the greatest decay. , A new dynasty arose in Ava, 
which subdued Fegu, and maintained their supremacy 
throughout the 17th and during the first forty years 
of the 18th century. The Fegnans or Taleins then re- 
volted, and having taken the capital Ava, and made the 
king prisoner, reduced the whole country to submi^n. 
Alompra, left by the conqueror in charge of the village 
of Monchaboo, planned the deliverance of his country. 

He attacked the Fegnans at first with small detachments ; 
but when his forces increased, he suddenly advanced, and 
took possession of the capital in the autumn of 1753. In 
1754 the Feguans sent an armament of warboats a^inrt 
Ava, but they were totally defeated by Alompra; while 
in the districts of Fromie, Donabew, Loonzay, &c.» 

Barmans revolted, and expelled all the Fegu gomsons in 
their towns. In 1754 Frume was besi^ed by the king of 
Fegu, who was again defeated by Alompra, and the uur 
was transferred from the upper provinces to the montm 
of the navigable rivers, and the numerous creeks and canals 
which intersect the lower country. In 1765 Ap^r^i 

the king of Pegu’s brother, was equally -unsuccessful, aiw 

which the Feguans were driven from Basseinand we 
adjacent country, and were forced to withdraw to tne 
fortress of Syriam, distant twelve miles from EongMa 
Here they enjoyed a brief repose, Alompra being 
away to quell an insurrection of Ms own subject^ an® 

repel an invasion of the ^mese ; but returning victono^ 

he laid siege to the fortress of Syriam and took i* 1 
surprise. In these wars the l^rench sided with the PeguaWf 
the English with the Barmans. Dupleix; the . 

Pondicherry, had sent two sMps to 'the aid of the foi® # 
but the master of the first, was decoyed up_ the ”'’® 

Alompra, where he -was massacred along with I**® ' ^ 
crew. The other escaped to Pondicherry. 
now master of all the navigable rivers ; and the * 
shut out from foreign aid, were finally subdued. 
the conqueror laid siege to the cily of -gm 

capitulated, on condition that their own king shoula 
the countiy,but that he should do homage for luskm^ 
j and should also surrender his daughter to of 

monarclu Alompra never contemplated -the fM®*® . 
the condition; aud having oblauiod posesssion 
town, abandoned it to the fury of his soldieis. 
following year the Feguans winly endeavoured t 
off the yoke. Alompra afterwards reduced the * . ^ 

district of Tavqy, and finally xmdertook the conq 
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the Siamese. BBs anaj advanced to Metgui and Tenas- 
seriin, both which tows were taken j and he was besieging 
the capital of Siam when he was taken ill He imme- 
diatelf ordered his army to retreat, in hopes of reaching 
his capital alive j but he expired on the way, in 1760, in 
the fiftieth year of his age, after he had reigned eight 
jmvs. Li the previous year he had massacred the Eng- 
lish of the establishment of Negrais, whom he suspected 
of assisting the Peguans. He was succeeded by his oldest 
son Noungdaugyi, whose reign was disturbed by the 
rebellion of his brother Tshen-b;o-yen or Shembuon, q r’d 
afterwards by one of his father’s generals. He died in 
little more tlmn three years, leaving one son in his infancy; 
and on his decease the throne was seized by his' brother 
T^hen-byo-yen. The new king was intent, like his prede- 
cessors, on the conquest of the adjacent states, and accor^ 
dingly made war in 1765 on the Munnipore 1rin g«ln m , and 
also on the Siamese, with partial success. In the following 
year he defeated the Siamese, and, after a long 
obtained possession of their capital. But while the Bur- 
mans were extending their conquests in this quarter, they 
wete_ invaded by a Chinese army of 50,000 men from the 
province of Yunnan. This army was hemmed in by the 
skill of the Bormans ; and, being reduced by the want 
of provisions, it was afterwards attacked and totally 
destroyed, with the exception of 2500 men, who were 
sent in fetters to work in the Burmese capital at their 
several trades. In the meantime the Siamese revolted, 
and while the Barman army was marching against 
the Peguan soldiers who had been incorporated in it 
rose against their companions, and commencing an indis- 
criminate massacre, pursued the Borman army to the 
gates of Bangoon, which thq^ besieged, but were unable to 
capture. In 1774 Tshen-byo-yen was engaged in reducing 
the marauding tribes. He took the district and fort of 
Martaban from the revolted Peguans ; and in the following 
year he soiled down the Irawadi with on army of 60,000 
men, and, arriving at Bangoon, put to death the aged 
monarch of Pegu, along with many of his nobles, who had 
shared with him in the offence of rebellion. He died in 
1776, after a reign of twelve years, during which he had 
extended the Burmese dominions on every side. He was 
succeeded by his son, a youth of eighteen, called Tsengoo- 
men (Chenguza of Symes), who proved himself a blood- 
thirsty despot, and was put to death by his uncle, Bhodau- 
phra or Mentaragyi, in 1781, who ascended the vacant 
throne. In 1783 the new Tring effected the conquest of 
Arakiln. Ih the same year he removed his residence from 
Ava,^ which, with brief interruptions, had been the capital 
for four centuries, to the new city of Amarapuia, "the 
City of the Immortals.” 

The Siamese who had revolted in 1771 were never 
afterwards subdued by the Barmans; but the latter re- 
tained their dominion over the sea-coast os far as MerguL 
In the year 1785 they attacked the island of Junkseylou 
with a fieet of boats and an army, but were ultimately 
driven back wiih loss; and a second attempt by the 
Barman monarch, who in 1786 invaded Siam with an army 
of 30,000 men, was -attended with no better success. In 
1793 peace was concluded between these two powers, the 
Siamese yidding to the Barmans the entire possession of 

* The ficeqnent change of capital ii qnite remarkable in Bnmese his- 
tory, In the earlier periods, it is probable that the clnonicles have 
made it seem more frequent than it is, by mnning the history of minor 
contemporaneous kingdoms into that of one great monatdiy. fiat in 
more recent times the capital has been shiited from Frome to Pagfin, 
from Pogdn to Fhnya, from Panya to Ava, and from Ara to Amarapara; 
and since the present monarch \ns visited by the English embassy 
of 1855, he has caused Amarapnra to be abandoned, and has bnilt a 
new city at Mandalay, which is at present the chief dty in the 
emidre. 
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the coast of Tenasserim on the Bidian Ocean, and the two 
important seaports of Mergui and I^avoy. 

^ 1795 the Burmese were involved in a dispute with the 
British in India, in consequence of their troops, to the 
^ount of 5000 men, entering the district of Chittagong 
in pursuit of three robbers who had fied from justice across 
the frontier. Explanations being made and terms of 
accommodation offered by General Erskine^ the command- 
ing offirer, the Burmese conunander retired from the British 
territories, when the fugitives were restored, and all 
differences for the time amicably arranged. 

But it was evident that the gradual extension of the 
British and Burmese territories would in time bring the 
two powers into dose contact along a more eTtentl ed line of 
frontier, and in all probability lead to a war between tbBm , 
It happened, accor^gly, that the Burmese carrying their 
arms into Amam and Munnipore, penetrated to the British 
border near Sylhet, on the N.E. frontier of Bengal, beyond 
which were the possessions of the chiefs of Cachar, under 
the protection of the British Government. The Burmese 
leaders, arrested in their career of conquest, were impatient 
to measure their strength with their new neighbours. It 
appears from the evidence of Europeans who resided in 
Ava, that th^ were entirdy unacquainted with the dis- 
cipline and resonices of the Europeans. They imagined 
tha^ like other nations, they would fall before their 
superior tactics and valour; and their cupidity was 
infiamed by the prospect of marching to Calcutta and 
plundering the country. At length their .chiefs ventured 
on the open violation of the British territories. They 
attacked a party of sepoys within the frontier, and seized and 
carried off British subjects, while at all points their troops, 
moving in large bodies, assumed the most menacing posi- 
tions. In the south encroachments were made upon the 
British frontier of Chittagong. The island of Shaparee, at 
the mouth of the Naf river, had been occupied by a small 
guard of British troops, ^ese were attached on the 23d 
September 1823 by the Burmese, and driven from their 
post with the loss of several lives; and to the repeated 
demands of the British for redress no answer was returned. 
Other outrages ensued ; and at length, in February 1824, 
war was declared by the British Government. 

Hostilities having commenced, the British rulers in India 
resolved to cany the war into the enemy’s country; an 
armament, under Commodore Grant and Sir Archibald 
Campbell, entered the Irawadi Biver, and anchored off 
Bangoon on the 10th May 1824. After a feeble resistance 
this great seaport surrendered, and the tnxqe were landed. 
The place was entirdy deserted by its inhabitants, the 
provisions were carried off or destroyed, and the invading 
force took possession of a complete solitude. On the 28tn 
May, Sir A. Campbell ordered an attack on some of the 
nearest posts, whi^ were all carried after a feeble defence. 
Another atta^ was made on the 10th June on the stockades 
at the village of Kemmendine. Some of these were battered 
by artillery ; and the shot and shdls struck such terror into 
the Burmese that they fled in the utmost precipitation. 

It soon, however, became apparent that the expedition had 
been undertaken with very imperfect knowledge of the 
country, and without adequate provision. The devastation 
of the country, which was part of the defensive ^tem of 
the Burmese, was carried out with unrelenting rigour, and 
the invaders were soon reduced to great diffi^fies. The 
health of the men declined, and their ranks were fearfully 
thinned. The monarch of Ava sent large reinforcements to 
his dispiritedand beaten army; andearlyin Julyanattack 
was commenced on the British line, but proved unsuccess- 
ful. On the 8fh the British assaulted. The enemy were 
beaten at all points ; and their strongest stockaded works, 
battered to pieces 1y a powerful artillery, were in general 
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abandoned. "With the exception of an attack by the prince 
of Sarawadi in the end of August, the enemy alJoTred the 
British to remain unmolested during the months of July 
and August. This interval \ras employed by Sir A. 
Campbell in subduing the Burmese provinces of Tavoy and 
Mergni, and the whole coast of Tenasserim. This was an 
important conquest, as the country was salubrious and 
afforded convalescent stations to the sick, who were now so 
numerous in the British army that there were scarcely 3000 
soldiers fit for duly. An expedition was about this time 
sent against the old Portuguese fort and factory of Syiiam, 
at the mouth of the Pegu Biver, which was ta^n; and in 
October the province of HJartaban was reduced under the 
authority of the British. 

The rainy season terminated about the end of October ; 
and the court of Ava, alarmed by the discomfiture of its 
armies, recalled the veteran legions which were employed in 
Arak&n, under their renowned leader 'hlaha Bandoola, in 
vain attempts to penetrate the British frontier. Bandoola 
hastened by forced matches to the defence of his country ; 
and by the end of Ifqrember an army of 60,000 men 
had surrounded the British position at Bangoon and 
Eemmendine, for the defence of which Sir Airdu'bald 
Campbell had only 5000 efficient troops. The enemy in 
great force made repeated attacks on Eemmendine without 
success, and on the 7th December Bandoola was completely 
routed by Sir A CampbeU. The fugitives retired to a strong 
position on the river, which they again entrenched ; and 
here they were attac^d by the British on the loth, and 
driven in complete confusion from the'fidd. 

Sir Archibald Campbell now resolved to advance on 
Prome, about 100 miles higher up thelrawadi Biver. He 
moved with his force on the 13th Pebmaty 1825 in two 
divisions, one proceeding by land, and the other, under 
General Cotton, destined for the rediiction of Donabew, 
being embarked on the fiotilla. Taking the command of 
the land force he continued his advance till the 11th 
when intelligence reached him of the failure of the attack 
upon Donabew. He instantly commenced a retrogiude 
march ; on the 27th he effected a junction with General 
Cotton’s force, and on the 2d April carried the entrench- 
ments at Donabew with little resistance, BaTid no ^a having 
been killed by the explosion of a bomb. The ’Rn giiab 
general entered Prome on the 25th, and remained there 
during the rainy season. On the 17th September an 
armistice was concluded for one month. In the course of 
the summer General Morrison had conquered the province 
of Arakdn j in the north the Burmese were expelled from 
Assam ; and the British had made some progress in Cachar, 
though their advance was finally impeded by the thick 
forests and jun^e. 

The armistice having expired on the 17th October, the 
amy of Ava, amounting to 60,000 men, advanced in three 
ffi^ions agaimt the British position at Prome, which was 
defe^ed by 3000 Europeans and 2000 native troops. But 
triumphed, and after several actions, in 
wbich the Bnrme^ were the assailants and were partially 
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Company to be paid a crore of rupees as an indemnification 
for ^e expenses of the war ; iih, Besidents from each 
conrt to be allowed, with an escort of fifty men ; whOe it 
was also stipulated that British ships should no longer bs 
obliged to unship their rudders and land their guns as 
formerly in the Burmese ports. This treaty was agreed to 
and signed, but the xatificatiou of the king was still want- 
ing ; and it was soon apparent that the Burmese had no 
intention to sign if^ bnt were preparing to renew the contest. 
On the 19th January, accordingly. Sir A Campbell attacked 
and carried the enemy’s position at Mellone. Another 
offer of .peace was here made by the Bnrmese, but it was 
found to be insincere; and the fugitive army made at the 
ancient diy of Pagdn-Myo a final stand in defence of the 
capital. They were attacked and overthrown on the 9th 
February 1826 ; and tbe invading force being now within 
four days’ march of Ava, Dr Price, an American missionaiy, 
who with other Europeans had been thrown into prison 
when the war commenced, was sent to the British mmp 
with the treaty ^nown as the Treaty of Yandabo) ratified, 
the prisoners of war released, and an instalment of 25 lacs 
of rupees. The war was thus brought to a successful te^ 
minatioD, and the British army evacuated the country. 

For some years the relations of peace continued 
tmdistorhed. Probably the feeling of amity on the part 
of the Burmese Government was not very strong ; bnt so 
long as the prince by whom the treaty was condnded 
continued in power, no attempt was made to de|»rt from 
its main stipulations. Thpt monarch, Phagyi^au or 
Noungdaugyi, however, was obliged in 1837 to yield the 
throne to a usurper who appeared in the person of his 
brother, Eounboungmen or ThatawadL The latter, at an 
early period, manifested not only that hatred of British 
connection which was almost universal at the Burmese 
court, but also the extremest contempt. For several 
it had become apparent that the period was approaching 
when war between the British and the Butiukc Govern- 
ments would again become inevitable. The British residrat, 
Major Bnrney, who had been appointed in 1830, finding 
his presence at Ava agreeable .neither to the king n<ff to 
himself, removed in 1837 to Bangoon, and shortly afte^ 
wards retired from the country. Ultimately^ it became 
necessary to forego even the pretence of maintaining relabons ^ 
of friendship, and -the British functionary at that ti®^ 
Captain Madeod, was properly withdrawn, in 18*0, oi 
gether from a country where his continuance womd na 
been but a mockery. The state of sullen dislike which 
lowed was after a wl^e succeeded by more active 
of hostility. Acts of violence were committed on Bn 
ships and British seamen. -Bemonstrance was consequM^ 
made by the British Government, and its envoys were s^ 
ported by a small naval force. The officers 
devolved the duty of representing the wrongs ot ^ 
fellow-counttymeu and demanding redress, 

^ngoon, the governor of which place had been a we 
in the outrages complained of ; but so far were they 
meeting with any signs of regret, that -gtire 

with indignity and contempt, and comp^ed to 
without accomplisbing anything beyond WOCKW g ^ 
ports. A series of negotiations followed : pen- 

demanded of the Burmese beyond a .•Rriwl* 

sationforthc injuries infiicted on the masters 
vessels, an apology for the insults offered by * 

of Bangoon to the representatives of the British ® ^ of 

and the re-establishment of at least 1^ 

friendly relations by the reception of a Bnti® 
the Burmese Government. But the obduracy ot 
known as the Fagdn-men, who had succeedea j 

in 1846 — led to the refusal alike of ®*®“®?®**j;eplav 
wrongs, of any expression of regret fot..tne ^ • . 
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gratnitous insolence,- and of any indication of a desire to 
maintain fiiendship for the futnre. Ano&er Burmese \rar 
\ras the result, the first shot being fired in January 18S2. 
As in the former, thou^ success tras varying, 'the British 
finally triumphed, and the chief towns in the lower part 
of the Burmese khigdom fell to them in succession. The 
city of Pegu, the capital of that portion which, after having 
been captured, had again passed into the hands of the 
enemy, was recaptured and retained, and the whole province 
of Pegu was, by proclamation of the 6ovemor<3eneral, Lord 
Dalhousie, declared to be annexed to the British dominions 
on the 20th December 1852. 2so treaty was obtained or 
insisted upon, — the British Government being content with, 
the tacit acquiecence of the king of Burmah without such 
documents ; but its resolution was declared, that any 
active demonstration of hosHlity byhim would be followed 
ly retribution. 

About the same time a revolution broke out which 
resulted in Pag&n-men’s dethronement His tyrannical and 
barbarous conduct had made him obnoxious at home as 
well as abroad, and indeed many of his actions recall the 
worst passages of the history of the later Bomon emperors. 
The prince of Mendoon, who had become apprehensive for 
his own safety, made him prisoner in February 1853, and 
was himsdf crowned king of Burmah towards the end of 
the year. The new monarch, known as Mendoon-men, 
has shown hunself sufScently arrogant in his dealings with 
the European powers, but has been wise enon^ to keep 
free from any approach towards hostility, and, indeed^ 
has latterly displayed a desire to live on peaceful terms 
with the Indian Government. The loss of Pegu was long 
a matter of bitter regret, and he absolutely refused to 
acknowledge it by a formal treaty. In the beginning of 
1835 he sent a mission of compliment to Lord Dalhonsie, 
the Governor-General; and in the summer of the same year 
Major Arthur Phayre, de fado governor of the new province 
of Pegu, was appointed entry to the Burmese court. He 
was accompanied by Captain (now Colonel) Henry Yule as 
secretary, and Mr Oldham as geologist, and his mission 
added largely to our knowledge ^ the state of the country ; 
but in its main object of obtaining a treaty it vras rm- 
successfuL It was not till 1862 that the l^g at length 
yidded, and his relations with Britam were placed on a 
definite diplomatic basis. Mudi interest has been taken 
of recent years in the restoration of the trade between China 
and Briti^ Burmah by the old routes overland, and various 
important journeys in duddation of the problem have been 
successfully undertaken. In 1863 Dr Clement 'Williams, 
at that time resident in the capital, received the kmg’s per- 
misdon to proceed to Bhamo, and safely accomplidied his 
viyage to the upper defile of the Irawadi beyond that town 
in the months of January and February. recall to the 

capital prevented his further advance. 

Tn 1867 a treaty was signed ly which British steamers 
were- permitted to navigate Brumese waters, and the ai>- 
pomtment of British agents at Bhamo or other stations for 
the collection of customs was formally authorized, and in { 
the following year a Government expedition, consisting' of 
Oapfain WiUiams as engineer. Dr Anderson as naturalist, 
and Captain Bowers and Messrs Stevrart and Bum as repre- 
sentatives of the commercial interest of Bangoon, was 
despatched under the leadership of Major Sladen, political 
reddent at Mandalay. The royal steamer Taynan~SeJna, 
or “ The Honesty,” was placed ly the king at the setrice 
of the expedition, and letters of recommen^tion were fnr- 
nished to the Burmese officials, but in other rejects scant 
courtesy was shown to the pary. Escorted by fify armed 
police, Ae eiqplorers advancedin safeyabont 135miles north- 
east of Bhamo to Momien or Teng-yne-Chow, a principal 
town of the Mahometan insurgents, ^own to the Burmese 


as Panthes; but beyond this it was conddeted imprudent 
to proceed on account of the disturbed condition of the 
country. In 1869 Captain Storer -was appointed first Bri- 
tish resident at Bhamo; and about the same tima the Ira- 
wadi Flotilla Company started a monthly steamer service to 
that town, which has now become almost fortnightly. The 
Idn^B interest in the commercial development of his coun- 
try was shown by his erecting and garrisoning a series of 
guardhouse throng the dangerous parts of the Eakhyen 
bills. In 1874 Lord Salisbury sent another e^ieditioi^ 
‘consisting of Colonel Horace Browne, Mr Xey Tiliag, and 
Dr Anderson, with instructions to proceed, if possible, right 
across the country to Shanghai in China; and to ensure 
the success of the undertaking, Mr Margaiy, a gentleman 
familiar with the Chinee language and customs, was com- 
misdoned to start fiom Shanghai and meet the party at 
Momien or the neighbourhood. The kingfs reeption of 
the new misdon, wHdi arrived on December 23, 1874, at 
Mandalay, was favourable in the extreme. On the 15th 
of Januay 1875 the es^orers reched Bhamo; and two 
days afterwards Mr Margery arrived from Hankow. After 
the misdon had proceeded to the banks of the Nampoung, 
a river which joins the Tapeng some distance east of 
Ponline, they heard rumours of hostile preparations in 
front; and Mx Margary volunteered to proceed to Man- 
wyne to find the truth of the reports. On receiving 
^m him word that the way was dear, his companions 
advanced ; but on the 23d of February their camp was 
attacked by the Chinese, and they were ultimately com- 
pdled to retreat with the sad knowledge that their gallant 
pioneer had fallen at Manwyne by the hands of cowardly 
assassins. The Burmese offidals stood nobly by the mis- 
don. though the enemy assured them that their quarrd was 
not with Aembnt with the “white devils.” Some fears have 
been entertained of disagreements between the court of 
Mandalay and the British authorities, partly in regard to 
the alleginnce of some Earen tribes, and partly in connection 
with the daim for a right of way for British troops through 
the Burmese dominions in case of active measures being 
required to obtain redress from the Chinese Government 
for tiie murder of Mr Margary. Happily these fears have ‘ 
been disappointed ; the misdon of Sir Don^s For^h has 
come to a peaceful if not altogether a successful termina- 
tion, and a cammisdon has been formed to settle the Karen 
boundary. 'While a certain amount of suspidon in regard 
to Britisffi policy still remains in the king's mind, he seems 
more and more disposed to co-operate with his European 
allies, and shows himself friendly to the European red- 
dents in his capital His reign has been several times 
disturbed by internal dissendons, and tire general condition 
of the country can hardly be regarded as one of stability. 
Personally he is an orthodox and devoted Buddhist, and 
is largely under the infinence of ecdedastical advisers. 
In 1874 he was recrowned at Mandalay, in compliance 
with the requiremente of a prophecy^, and he attempts 
to enforce stringent sumptuary laws in accordance with 
his creed. It is satisfactory to know that while some 
of his offidals are undoubtedly hostile to European in- 
terest^ the great mass of the pecqile seem gennindy favour- 
able. 

See Sangennsni^ Bwmuse Empire; Captain Tfinun Cox, Jtmnml 
ef a Seeidenee tn the Surman Empire, 1821 ; Sime's Emhasg 
to the Kingdom tf Ara, 1800 ; Snodgrass, Karrative gf the Emrmeae 
War, 1827 ; Wayland, Life gf Jwdtm, 1853 ; Mason, TheKaiural 
Productions gf Burma, Mantmein, 1850 ; C. T. Winter's Six Months 
in British Burmah, 1858 ; Ynl^ Karrative gf the Mission sent hg 
the Oou,~Gcn, gf India to the Court gf Ata in 1855, 18S8;Ba^an, 
Beisen inBirmain den dTaitren 1861-1862, 1866; Clement Willianis, 
trough Bunnah to Western China, Ebtes gf a Journey in 1863, 
1868 ; Andeison’i Espcdition to E. r«non rid BhamC, 1671, aM 
Mandalay and Momeitf, 1876; Tranfs Tieo Tears in^Ara ; A. B. 
MOIfdion’s The Kare/u and the Golden Chersonese. 1876. 
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•RT TR.AIATT, Bbhish, the countty acquired by tbe firitisb 
Indian Gk)veinment after the two wars with the Burman 
empire, is situated between 10 ° and 22 ° lat., and 92° 
and 100° E. long. It is bounded on the N. by Inde- 
pendent Burmah, on the £. by Siam, on the S. by the 
Indian Ocean, and on the W. by the Bay of Bengal and 
the Chittagong division of Bengal The province of British 
Buiinah extends along the eastern shore of the Bay of 
Bengal, and is geographically divided into four portions, — 
Arakin, extending from the NAf estuary to Gape 2Iegrafs, 
and consisting of a narrow strip of country between the 
sea and the high mountain chain called Yoma; the valley 
of the Irawadi, which, divided from tl^ Sit.to.Ti g valley by 
the Pegu Yoma rang^ unites with it in its southern por- 
tion f the valley of the Salwin j and Tenasserim, a narrow 
strip, separated from Siam by a lofty chain of hills running 
from north to south. For administrative purposes the 
country is divided into three commissionerships, ArdkAn, 
Pegu, and Tenasserim, and into fifteen districts, viz., Akyab, 
Bamree, Sandoway, Northern ArAkAn, Bangoon, 'Rfls.gftin, 
Ifyauoung, Prome, Thayefr-myo, Toungoo, Shwegyen, Am 
herst, Tavoy, Mergn^ and SaJwin. ' 

Physical Aspects . — ^The greater part of the province is 
covered with hills, forests, estuaries, and river beds. The 
eastern and sonthem part is particularly mountainous, 
thinly populated, and much intersected by streams. In 
the central part of the -province the valley of the Irawadi 
unites with the valley of the Sittang at its lower end, and 
forms an extensive plain, stretching from Cape Negiais on 
the west to Martaban on the east. The more northern of 
these valleys ate rugged and hilly, and are so densely covered 
with jungle that but little culHvation can be carried on. 
A chain of mountains called the Yoma range forms the 
boundary of the ArakAn division on the east. It is the 
contariuation of Ae PAticoi and BarArl range, which shoots 
forth from the SlmAIayas at their north-eastern extremity 
i^s south, forms the eastern boundary of Assam and 
Bengal, and tmmng south-east, gradually diminishes both 
in br<Mdth and elevation tiU it ends in the rocky promon- 
tory of Cape Negrais. Blue hlountain, one of its peaks, 
snnn < boundary of .the province, is said to rise 

8000 feet above the sea-level j but within the province the 
range nowhere attains a height much above 4000 feet. 

vil® western boundary of the 

Irawadi v^ey - and the Poung Loung range, rising to a 

° ml®®® Sittang valley 

S ®!? forms the wate^ 

*®®.®^^o streams. The mountains of Tenas- 

1 n? ^®®® ^®®^ ® ^«“dth varying 

to 40^es; they are covered with pathless juSlf 

and devoid of human habitations of any kiid. ® 

o™ *^® extreme west the foUowing 

arethepnm^alnvera :-TheNAf estuary is on the western 

T^® the sea, ?boS 

is ^ 3 to 4 miTe, lioad «i 

40 and is naviSe S? 

Vc streams of mteS "tS-? Toungoop, and Gwa 

however, ?*^® “®"th of the last, 

vessels of from 9 to ®10 fept*? *** v steamers or 

about 28° N. lat a^d 97 » The Irawadi rises in 

of 600 mfles before reachrne theS-’r?“* upwards 

ihich it has a course of I 40 Possessions, through 

thcjtion. As it apnroMh® ® ®®® “ » S.S.W. 

uegotranches, converting the “to numc- 

on the.et.work of tidal craefe T' the valley 

togcthcsein Biver, Thckkay.tliQin,J*^®*P“^J^*®°®^®® 
2 '/,Thiloo,PyengazaIoo.Dalla,I&,^“^ Dayaybhyoo, i 
upon “» ^uyapoon, Donyan. Thana- 
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teat, and China Buckir rivers. It is navigable for river 
stumers as far as Bhamo, nearly 400 miles beyond tke 
British frontier. The river when full runs about five milpti 
an hour. The Hieing rises dose to Prome, where it is called 
thcMyitmakat stream, and flow'ing in a southerly direction 
nearly parallel to the Irawadi, it next takes the name of the 
Hieing, and finally of the Bangoon Biver, and falls into the 
sea n few miles bdow Rangoon. Its principal tributaries aie 
the Nyoungdon, an offshoot of the Irawadi, and the Pe|ga 
and Poozoondoung rivers. It is navigable by vessels of 
the largest size for some distance above Bangoon, but owing 
to tbe Hastmgs shoal, formed at the junction of the Pegu, 
the Poozoondoung, and the Bangoon rivers, vessels of more 
than 6 feet draught cannot ascend beyond the shoal at low 
tide. The Sittang River rises far north of British territoiy, 
which it enters just about Toungoo, and flowing southwards, 
falls into the Gulf of Martaban, when it widens so rapidly 
that it is impossible to tell where the river ends and the 
gulf begins. Its prindpal tributary is the Shwegyen Biver. 
A bore, or tidal wave, sweeps up this river, and its effect is 
felt as far as Shwegyen town. " The Biling River rises in the 
Poungloung hills. Sows southward, and falls into the Gulf 
of Martaban. The Salwin Biver rises in Tibet, dews south 
through tbe Shan states, and falls into the sea atMoulmein. 
The Attaran rises in the chain of hills which forms tbe 
boundary between the kingdom of Siam and British 
Burmab, and flows in a south-w*esterly direction throu^ 
dense t^k forests and an almost uninhabited conntiy. 
The^ Gyne has numerous villages on its banks, and is 
navigable for 180 miles by country boats. The Tenasserim 
Biver falls into tho sci by two mouths, the northern of 
which is navigabb for large shijis. 

There is otJy one canal in the province, connecting the 
Pegu and the Sittang rivets. The bkes are the Tho(^ 
Lahgyin, and Kanibugyee. 

A large part of the jn-ovince is covered with forest^ hut 
the state reserved area only amounts to 133 square milra 
The teak plantations lie in the Bangoon division. The 
total receipts from the forests in 1871—72 amounted to 
£77,240. ' 

Popufathn . — ^The total area of the province is 88,556 
square miles ; the popubtion was returned by the census 
of 1872 at 2,747,148, giving an average of 31 inhabitants 
to the squard mile. The Buddhists numbered 2,447,83Ii 
Mahometans 99,846, Biudus 36,658, Christians 53,2S9i 
and aborigines 110,514. The villages, townships, 
numbered 14,107 ; the inhabited houses, 536,5^3. OnV 
ten towns in> the province had a popubtion exceeding 
10,000, — ^Rangoon, the capital, containing 98,745. 

Pivdnetions . — ^Eice is the staple product of the prownMi 
and in 1871-72 1,836,021 acres were devoted to its cum- 


vation. Other food grains covered 4860 acres ; sesamn®* 
25,502 acres ; sugar-cane, chiefly cultivated in the gardens 
around the cultivators’ houses, 3179 acjresj and cot^i 
principally grown in the hill clearings, 14,120 acres. * 
fibre of the indigenous cotton is short, but s**®**®^,^ 
it adheres with great tenacity to the seei The export 
cotton is increasing. Tobacco, grown on sandbanlm or 
the dry beds of streams, inferior in quali^, and wMly®® 
for home consumption, occupied 12,866 acres. The ®tn 
crops produced in the province are indigo, vegetable^ n® r 
mixed fruits, &c. The system of cultivation 
Bengal as the. 7 i 2 m, that is clearing virgin soil by b^ & 
cultivating it for one or two years, and then leaving it a^ 
tn i I . the na® 



or Its wastefnl character it cannot be altogether piw‘“ 
as it is only means of subsistence for a large part oi 
popnlatic^ Seven great embankments have bero 
atnicted in the province for the protection and exten 
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of tegular cnltiTation. average rent per acre of rice 
land varies from Is. to 10s., Trhile w high land, on which 
other grains can be cidtivated, fetches generally from 3s, 
to 4s. per acre. Of the total area of the province (88,656 
square miles) only 3414 square miles are cultivated; 
51,117 square are cultivable, and the rest nncnl- 
tivable waste 

Internal Gommunieatton is chiefly carried on 1^ water. 
Steamers ply on the Itawadi between Thayetmyo, Frome, 
Sl^noung, Henzada, and Bangoon. There is also steam 
communication from Calcutta, via Al^ab, to Bangoon and 
ATnnlmein, and between Tavoy and MergnL There were, 
however, 814 miles of road in the province in 1871-72. 

Jlines — The only mines in the province are those worlced 
for tin in the southern portion of the Tenassetim division. 
This mineral(a binoxide) exists over a large extent of country 
in the Mergni and Tavc^ districts, and is obtained 1^ re- 
moving and washing the pebble and boulder deposits of the 
river beds Samples the tinstone, once washed, have i 
produced about 70 per cent, of metal, and twice washed | 
75 per cent. The ore is therefore vepr rich, and the metal 
produced is of excellent quality. Hitherto these deposits 
have been washed by Chinese and natives of the conn^ I 
in a very rough and nnsrientific manner, and the tin- I 
stone is smelted in a most primitive way, the produce j 
realized being 68 per cent, of metaL European capitalists 
have now begun to turn their attention to ^e subject, and 
arrangements are being made to lease out certain tracts. 
Coal exists on the banks of the Tenasserim Biver, and in 
other parts of the province, but it has never been worked 
to any extent. Lead has been found in Toungoo, and on 
Maingay’s'LsIand in the Hergni Archipelago, but nothing 
has been done towards utilizing it. This mineral also 
exists in the Shwegyen district^ as well as goU, antimony 
or^ and iron-stone. The quantity of the predous metals 
is, however, very small, and the workers make but a poor 
living Lim estone exiks in several parts of the province, 
and quarries are worked pretty extensively in Thayetmyo 
and Bassein; stone might also be excavated in Sandoway 
if a demand existed. 

JlamifactureB . — “Mills are employed in the seaport towns 
for husking rice and for sawing timber. There were in 
1871-72 twenty-six steam rice mills in the province ; five 
years before there were only three ; and the number rapidly 
increases with the demand for rice for shipment to Europe, to 
the Straits, and to Chino. Silk and cotton goods are manu- 
factured in large quantities, chiefly, liowever, for home use, 
and by small hand-looms. A loom forms a regular piece of 
furniture in a Burmese household; it is worked by the female 
members of the &mily. The cotton cloths th^ manu- 
factured are rough but strong; some of the silk goods 
fetch a hig h price. A coarse description of salt is made on 
the sea-coast, used chiefly in the preparation of ^gapee {a 
mess of half-salted, half-decomposed fish and other in- 
gredients), which forms a favourite artide of food among 
the Burmese. The manufacture of salt has latdy fallen 
off, owing to the introduction of Liverpool salt^ which 
nn »i« r «dla the local article. The other manufactures of the 
province consist of gold and silver bowls (of peculiar and 
elaborate workmanship), lacquered ware, carved and gflt 
work, und dyes, especially cntch, an extract of the Aeaeia 
Calediu. 

Trade . — The total value of the trade of the prorince in 
1 871-72 was £10,777,705 ; eiqiorts, £5,452,148 ; imports, 
£5,323,557. The value of the sea-borne trade was — ex- 
ports, £4,236,997; imports,£4, 220,723— total, £8,467,721; 
and of ^e inland trade— esports, £1,245,150; imports^ 
£1,104,832. The most important article of sea-borne ex- 
ports is ricu The trade increased from 380,009 tons in 1865 
to 470,893 tons in 1871, and made a sudden rise to 700,784 


tons in 1 872, Next in importance is the timber trade, ship- 
ments of which daring the year 1872 amounted to 87,545 
tons, of the value of J^l,210. 2^e other artides of e^qport 
are cotton, catch, hides, horns, ivory, jade stone, petroleum, 
rice and paddy, predous stones, stir^-hu^ tobacco, &c. 
The artides of import consist of betel-nat> cotton twist and 
yam, crockery ware, cutlery, gunny bags, ^rdware; cotton, 
silk, and woollen piece goods ; taw si&, spirituous liquors 
wines, beets, &c., sugar and tobacco. 

Finances . — ^The gross revenue from all sources in 1871-72, 
£1,363,452, of which £1,217,053 was from imperial taxa- 
tion, £37,320 for provincial services, and £109,079 from 
local funds. The land revenue of the province was £344,523. 
Owing to the sparse population and vast extent of country 
cultivable but rmcnltivated, the rates of assessment range 
low. No dass of landed proprietors, like the zamindars 
of Bengal, exists in Burmah. The crdtivators themsdves 
hold the land from Government, the extent of their holdings 
averaging about 5 acres. The exceptions are, where grants 
of waste land have been made to Europeans or natives of 
India, bnt such grants are bnt little cultivated. The li^t 
lAwi tax of the province is supplemented by a cajdtation 
tgvj peculiar to Burmah ; and by the rice dniy, which, from 
the drcnmstauces of the local trade^ falls on tire producer, 
and is equivalent to a tax of 14 per cent ad valorem on 
this artide of esqiort. The capitation tax is a poU-tax on 
tkA male population of the province, from 18 to 60 years 
of age, witii the exception of immigrants during the first 
five years of their residence, religious teachers, school- 
masters, Government servants, and those unable to obtain 
their own livdihood. In 1871—72 it was levied on 
556,035 persons, and yielded a revenue of £226,954.^ The 
expenditure on the dvil administration of the province in 
1871-72 was ,^97,002. Eor the protection of British 
Burmah 5016 fighting men, Europeans and natives, were 
maintained in 1871 at a total cost of £276,200. The 
strength of the police in 1871 was 6319. The prisons 
j consist of two great central ^ols, Bangoon and Moulmein, 
i chiefly for long-term convicts, with twdve subordinate 


gaols and lock-ups. . t. • ■ i. t 

Education has not made much progress in British Burmah 
the English plan of public iiutruction; but the people 
have a wide-spread ^tem of primary education of their 
own in the monastic schools. Setting aside these monastic 
schools, the educational machinery of the province consists 
of seven Government schools, educating 503 brys ; fifteen 
aiddl missionary schools, teaching 1494 pupils; and 
twenty-two other unaided schools under Government 
inspection, teaching 499 pupils. 

Christianity has spread largely among the Karen tnbes, 
chiefly through the work of American missions 

Climate.— Tba dimate of British Burmah is moist and 
depressing for part of the year, but cooler than that of 
India. Some of the forest tracts during the monsoons, and 
after the cold weather has set in, are impregnated with 
deadly malaria; but the coast and the frontier ranges are not 
unhealthy. The prevalent complaints amongst Europeans 
are fever, dysentery, and hepatic diseases, from which the 
natives also suffer. On the whole, however, the climate of 
British Burmah seems better a&pted to the European con- 
stitution than any part of India, and of late the statistiis 
of the British troops show a very low rate of disease and 
mortality. The rainfall varied in 1871 from 245*85 inches 
at to 54*86 inches at Thayetmyo. The 

"temperature is greatly affected ly the sea br^e,- ^beingoO 
Fahr. at the sea-coast, and 90“ in the interior. 

Form of Government . — ^The highest authority m tbe 
province of British Burmah is the chief comm^oner and 
agent to the Governor-General of India, established under 
a resolution of the Government of India, dated January 

IV. — 71 
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1862. The chief commissioner is assisted bjr a secretary 
and assUtant-sccrctan*, three commissioners of rerenue and 
circuit, thirteen deputy-commissioners, one superintendent 
of bill - trjcts. txreaty-tvro assistant-cw'suuissioners, four 
collectors of sea-customs a director of public instruction, 
an inspector-general of paIice,ah'Hispector-geaeraLof prisons, 
and a conserrator of {ure:ats. A political agent is established 
at the court of ^fandalay, and an assistant political agent 
at Bhamu, for facilitating British trade trith Independent 
Burmah and China. The judicial officers arc — the recorder 
of Rangoon, the judicial commissioner, the judge of the 
town of 3[oulmcin, the judge of the Small Cause Court, 
Rangoon, and three tovm magistrates. For history, see 
the presediug article. 

BU‘RXIA2f2s, Pjetee (1668-1741), a Dutch classical 
scholar, was born at Ctrerffit on the 26tli June 1668, 'He 
was educated at the jmblic school in Iris native place, and 
at the age of thirteen entered the university. He devoted 
himself particularly to the study of the clnstieal languages, 
and became unusually proficient in Latin composition. As 
be was intended for the legal profession ho spent some 
yiATs in attendance on the law claves. For about a year 
be studied at Leyden, pajing special attention to philo 
Sophy and Greek. On his return to Dtrecht he took tire 
degree of doctor of laws(]llaroh 1688), and after travelling 
through Switzerland and p^rt of Germany, settled down 
to the practice of law. In December 1691 he was 
appointed receiver of the tithes which were originaRy pni/t 
to the bishop of Utrecht, and five years later he was 
nominated to the professorship of eloquence and history. 
To this chair tjus soon added that of Greek and politics. 
In 1714 he paid a short visit to Paris and ransacked the 
librancs, brining b.ick a “ great treasure of useful observa- 
lious. In the foUuniug year he was appointed snccessor 
to the celebrated Perizonius, who had held the chair of 
history, Greek language, and eloquence at Leyden. His 
numerous editorial and critical works spread his fame as a 
ficuoi.iT tuTOQuboizt Soropc^ and engaged him in manv of 



® T/asaurus AnUfuitatum d 

j wrote a small mannal of Roman ontianities 

rations j.aMi«.hc.l after his death, ^ Mupoems and 


by the Boyid Geographical Society of London, but also by 
that of Paris. Soon after his retnni to India in I83o he 
was appointed to the court of Sindh to secure a treaty for 
the navigation of the Indas; and in 1836 he underto ok a 
political mission to Dost Mohammed at CabuL Oa the 
restoration of Shah Shujah in 1839, he became regular 
political agent at Cabul, and remained there till his 
assassination in 1841 (November 2), daring the heat 
of an insurrection. The calmness with which he continued 
at his post, long after the imminence of his danger was 
apparent, gives an heroic colouring to the dose of as 
honourable and devoted life. A narrative of his later 
labours was published in 1842 under the title of Cahooi. 

BUHNFT, Gilbert (1643-1713), bishop of Salisbuiy, 
was bom at JSdinbnigh in 1643, and ,iras descended of as 
ancient family of the county of Aberdeen. His father had 
been bred to the law, and was at the Bestoratiou appointed 
one of the lords of Session, with the title of Lord Crimond. 
Gilbert, the youngest son, was at ten yeans of age sent to 
Maiischal College Aberdeen, where -he was admitted AM. 
before he was fourteen years of age. His own inclination 
led him to the study of the civil and feudal law'; but he after- 
wards changed his views, and, to the groat satisfaction of , 
his father, began to apply to divinity. He received ordina- 
tion before the age of ei^teen ; and Sir Alexander Buniet, 
his cousin-german, offered him a benefice, which, however, 
he refused to accept. 

In 1663, about two years after the death of his father, 
he went to Fnglaud ; and after six months stay at Oxford 
and Cambridge returneli to Scotland, which he soon left 
again to make a tonr of some months, in 1664, in Holland 
and France. At Amsterdam, by the help of a Jewish 
rabbi, he perfected himself in the Hebrew language; and 
likewise became acquainted with the leading men of the 
difiereut persuasions tolerated in that country — Csdvinists, 
Arminmns, Lutherans, Anabaptists, Brownists, Papists, and 
Unitarians. lii each of these sects he nsedfirequentlyto 
declare he met with men of such unfeigned piety and virtue 
that he became fixed in a strong principle of nniversal 
charity, and an invincible abhorrence of aU -severities on 
acconnt of religions dissensions. . , 

Upon his return from his travels be was adiartteo 
minister of Saltoun, in which station he served five ycow 
in the most exemplary manner. He drew up a memon.'iif 
in which he took notice of the principal errors in the ct®- 
duct of the Scottish bishops^ which bo observed not to I* 
conformable to the primitive institution, and he sent a 
of it to several of thorn. This exposed him to twjr 
resentment ; but to show he was not actuated by ® *1’**' 
of ambition, he led a retired course of life for two 7®^^' 
which so endangered his health that be was 
abate his excessive application to study. In the year ju 
he was appointed professor of divinity in the -, 

Glasgow; and, according to the usual practice, h® 
lectures in the Latin laugiinge. It was apparently . . 
period that he laid the chief foundation of that 
learning for which he became so distinguished. 1*' ^ 
he published his jl/br/crf and Free Conference j 

Conformist and IToneonfarmisi. He became 
with the duchess of Hamilton, who communicatca _ j, 
all the papers belonging to her father and -J,- 

wWch he drew up the jremoirs of the Dukes of 
afterwards printed at London, in folio, in *^*®y*^*^ j*;k 
T he dnke of Lauderdale, hc.'iring that he wo*! 
this work, invited him to London, and , 


great knowledge, an^ highly esteemed by 
ton.m?, to whoee' scntrmcnra she was strongly 
. As tlure wes some disparity in the ir agw, that rt mv* 
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Buffidently evident tiiat the match n’os wholly owing to 
inclination, and not to avarice or ambition, the day b^ore 
their marriage he deUvered to the lady a deed, by which 
he renounced all pretensions to her fortune, wMch was 
very considerable, and must otherwise have fallen into his 
hands, she herself having no intention to secure it . His 
Vindieatim of the AntliorUy, Gomtituticn, and Laws of the 
ChMrch and State of Scotland was printed at Glasgow, in 
8vo, in the year 1673. This was considered so material 
a service to the Government, that he was offered a bishopric, 
with a promise of the next vacant archbishopric; but he 
did not accept of it, because he could not approve of the 
measures of the court the great aim of whidi he perceived 
to be the advancement of popery. The publication itself 
was one of those which the author could not afterwards 
recollect with much satisfaction. 

!ffis intimacy with the dukes of Hamilton and Lauderdale 
procured him frequent messages from the king and the 
duke of York, who had conversations with him in private. 
But Lauderdale, who was the most unprincipled man of 
the age, conceiving a resentment against him on account of 
the freedom with which he spoke to him, represented at 
Inst to the king that Dr Bnmet was engaged in an opposi- 
tion to his measures; aud on his return to London he 
perceived that these sn^estions had entirely deprived him 
of the kin^s favour, though the duke of York treated him 
with greater civility than ever, and dissuaded him from 
going to Scotland. He accordingly resigned his professor- 
ship at Glasgow, and settled in London. About this time 
the living of Cripplegate being vacant, the dean and chapter 
of St Paul’s (in whose gift it was), hearing of his circum- 
stances, and the hardships which he had undergone, made 
him an offer of the benefice ; but, as he had been informed 
of their first intention of confernng it on Dr Powler, he 
generously declined it. In 1673, at the recommendation 
of Lord Hollis, whom he had known in Franco as ambas- 
sador at that couii^ he was appointed preacher at the Bolls 
chapel, by Sir Harbottle Grimstonc, master of the rolls, 
notwithstanding the opposition of the court ; and he was 
soon afterwards chosen lecturer at St dementis, and became 
one of the most popular preachers in town. The first 
volume of his History of the Reformatxon of the Olmrch of 
England was published in folio in 1681, the second in 
1683, and the third in 1713. For this great work he 
received the thanks of both Houses of Parliament. Of the 
first two volumes he published an abridgment in the year 
1683. 

In 1682, when the administration was changed in favonr 
of the duke of York, being much resorted to by persons of 
fdl ranks and parties, in oraer to avoid returning vitits, he 
built a laboratory, and for above a year pursued a course 
of chemical experunents. Hot long after he refused a 
country living of A300 a year offered him by the earl of 
Essex on condition that he should reside in London. 'When 
the inquiry concerning the popish plot was on foot ho was 
frequently sent for and consulted by the king, who offered 
him the bishopric of Chichester, then vacant, if he would 
engage in his interests; but he refused to accept it on 
these terms. He preached at the Bolls till 1684, when he 
was dismissed by order of the court. 

On the accession of JamesII. to the throne, havingobtained 
leave tc'quit the kingdom, he first went to Paris, and lived 
in great retirement, till, contracting an acquaintance \rith 
Brigadier Stouppe, a Protestant gentleman in the French 
service, he made a tour with him into Italy. He met with 
an agreeable reception at Borne. Pope Innocent XL hearing 
of his arrival, sent the captain of the Swiss guard to 
acquaint him he would give him a private audience in bed, 
to avoid the ceremony of kissing his holiness’s slipper; 
but Dr Burnet excused himself os well as he could. Here, 
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I with more zeal than prudence, he engaged in some religions 
I disputes; aud, on receiving an intimation from Prince 
Botghes^ he found it necessary to wi^draw from tUs 
I stronghold of priestcrafi^ and pursued his travels through 
Switzerland and Germany. He afterwards came to 'Utrecht, 
with an intention to settle in some of the seven provinces. 
There he received an invitation from the prince and prin- 
cess of Orange (to whom their party in Englaml had 
rocommended him) to come to the Hague, and accepted the 
invitation. He was soon mode acquainted with the secret 
of their councils, and advised the preparation of a fleet in 
Holland sufficient to support their designs and encourage 
their friends. His known share in the councils of the 
Prince of Orange and the pamphlets which he sent over to 
England, excited against him the intensest enmity of James. 
A prosecution for high treason was commenced against bim 
bo&in England and Scotland; but having received the 
intelligence before it was announced to &e States he 
avoided the storm by petitioning for, and obtaining without 
any difficulty, a bill of natnndization, in order to his 
intended marriage with Mary Scott, a Dutdi lady of con- 
siderable fortune. 

Being now legally nnder the protection of HoUand, he 
omitted no opportunity of supporting and promoting the 
design which the prince of Orange had formed of deBver- 
ing Great Britain; and, having accompanied him in the 
capacity of chaplain, he was in the year 1689 advanced to • 
the see of Salisbury. He declared for moderate measures 
with regard to the clergy who scrupled to take the oaths, 
and many were displeased with him for advocating the 
toleration of Honcoifformists. “ As my lord of Salisbury,” 
says the earl of Shaftesbury, "has done more than any man 
living for the good and honour of the Church of England 
and the Beformedrdigion, so he now suffers more than any 
man from the tongues aud slander of those nngratefm 
diurchmen ; who may well call themselves by that singld 
term of distinction, having no dairn to that of Christianity 
or Protestant, since they have thrown off all the temper of 
the former, and all concern or interest with the latter.” 
The same noble writer has elsewhere mentioned him in the 
following terms of commendation : — "The bishop of Salis- 
bury’s Eagnsition of the Artielesvi, no doubt, highly worthy 
of your study. Hone can better explain the sense of the 
church than one who is the greatest pillar of it since the 
first founders,— one who best explained and asserted the 
Beformation itself, was chiefly instrumental in saving it 
from Popery before and at the Bevolntion, and is now the ^ 
truest example of laborious, primitive, pious, and learned 
episcopary."^ 

In 1693, after the publication and condemnation of 
Blount^s anonymous pamphlet. Ring WiUiam and Queen 
Mary Conquerors (see Bloukt), an opportunity was token 
by Burnet’s enemies to bring a pastom letter of his before 
the House of Commons. After a warm discussion the 
letter was condemned to be burned by the common hang- 
man. 

In 1698 he lost his wife by the small-pox; and os he 
was almost immediately after appointed preceptor to the 
duke of Gloucester, of whose education ho took great care, 
this employment, and the tender age of his children, 
induced him the same year to supply her loss by a marriage 
with' Mrs Berkel^, a widow, who was eldest daughter of 
Sir Bichard Blake. In 1699 he published Ids ExposUion 
of the Thirty-nine Articles, wmeh occasioned a charge 
against him in the Lower House of Convocation in the year 
1701, but he was vindicated in the Upper House. ^ His 
speeeffi in the House of Lords in 1704 against the Bill to 
prevent occasional conformity was severely attacked. He 


> SballesliuiT’s Letters, p. 28, 37. 
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formed a scheme for augmenting the small livings, whidi 
he pressed forward with socn success, that an Act 
of Parliament was passed in the second year of Qneen 
Ahiiaj for the augmentation of the livings of the poor 
clergy. He died in 1716, and was interred in the church 
of St James’s, Clerkenwell, where a monument was erected 
to his memory. 

Sishop Barnet’s EisUiry of his Own Time, consisting of 
two large volumes in folio, was not published till several 
years after the author’s death \ the first volume appeared 
in 1724, and the second in 1734. An account of 1^ life 
was added by his youngest son Sir Thomas Burnet, one of 
the judges of the Court of Common Pleas. The History 
itself was not printed without mutilations j but after an 
interval of nearly a century, an e£tion containing nil the 
passages which had formerly been suppressed, was published 
under the superintendence of the learned Dr Bouth. 
(Oxford, 1823, 6 vols, 8va) This is a work of gr^t and 
intrinsic value; without it our knowledge of the times 
would be exceedingly imperfect His materials are not 
al\vays very carefully digested, and the style is sometimes 
supposed to be too familiar; but these d^ects are abund- 
antly compensated for by the copiousness of Ids information, 
the benevolence of bis sentiments, and the earnestness of 
his manner. In general Burnet’s statements may be 
accepted with great confidence, his judgment is always 
sound and sober, and he possesses considemble nVill in the 
delinealion of character. The best editions of Ids two great 
works 0 X 6 — History of Ms Own Time, 6 vols., Oxford, 
1833 ; HisUny of the RtfornuOion, 7 vols., by N. Pocoefc, 
1866. 


Besides the works mentioned above the following 
are worthy of notice : — Rome Passages of the lAfe and 
Death of John Earl of Rochederf Lond. 1680, 8vo; TM 
Life and Death of Sir Matthew Hale, Ei., sometime Lard 
Gh^’J-ustiee of his Mqjestids Court of Kings Reach, Lond. 
1682, 8vo; The History of the Rights of Princes in dispos- 
ing of Ecdesiaslical Benefices and Church Lands, Lond. 
1682, 8vo ; The Life of William Bedell, D.D., Bishop oj 
tn Irdand, Lond. 1686, 8vo; Rflcctions on Mr 
Vardlads ** History of the Revolutions that have happened 
t» ^ur^e in letters of Religion^ and more particularly 
on hts Ninm Booh, that rdates to England., Amsk 1686, 
12mo; A Dfence of the Rflectione on the Kinth Booh oj 
^ first j^ume of Mr Varillads History of Heresies^ 
hang a Reply to his Answer, Amst. 1687, 12mo ; A Con 
tmuatwn of Refieetwns on Mr VariUads *'Histoiy oj 
H^esies, paHw^rly on ihM which rdates to English 
^atrs tn his Third and Fourth tomes, Amst. 1687, 12mo 
lie took a very conspicuous part in the continued contro 
versy which was" in his time maintained against th( 
papists; and a complete catalogue of hispolenuoal workt 
would occupy no sm^ space. The foUowing translatiom 
\f written in Latin b$ 

^^^nslated iSt 

^ ^ Relation of the Death of tin 

^ainoRy in Latin, by L. C 
r. X<MtantiM; Engluhedby Gilbert Burnet, D D to whid, 

^ «munms AM 

Croft in VnrifBV." v f the Earth, was bom at 

cated at the free schnnl nt w n family. He was edu 



him with kindness. In the year 1654 he removed to 
Christ’s College, on the election of Dr Cudworth to the 
mastership, and there he obtained a fellowship in the year 
1 657. In 1661 he became senior proctor of the imiversity. 
He was successively domestic tutor to Charles duke of 
Bolton, and to James carl of Ossoiy, afterwards duke of 
Ormond, grandson to the first duke ; and by the interest of 
the latter nobleman ho was chosen mastci* of the Charte^ 
house in 1686. Among the electors some of the bishops 
opposed him on account of his wearing a lay habit; but the 
duke was. satisfied that ho possessed the more essential 
qualifications of a life and conversation suitable to his 
clerical character. After this appointment he took the 
degree of D.D. In his capacity of master he made a noble 
stdnd against the illegal attempts to admit Andrew Popham 
as a pensioner of the house, strenuously opposing an order 
of the 26th of December 1686, addressed by James H. to 
the govmiors dispensing with the slatntcsfor the occasion. . 

Dr Bumet published his Telluris Theoria Sacra, or Saad 
Theory of the Barth, at London in 36S1. This work, conlsm- 
ing n fanciful theory of the earth's structure, attracted on unusual 
share of public attention, and bo was aflcnrards encouraged to issue 
an English translation, which was printed in folio, 1684~1689. 
Addison commended the author in a I.Atin ode, hut his theory uas ■ 
atta^cd by Dr Ecill, Mr '\Vliibtoii, and Mr Warren, to all of whom 
he returned answers. His reputation obtained for him on' intro, 
duction at court by Archbishop Tillotson, whom he succeeded os 
clerk of tho closet to King William. Ho seemed already to be m 
the direct road to much lii^icr preferment, when he suddenly marred 
his prospects by tho publication, in 1692, ofa work entitled ><refla»- 
logim Pliilosophiea: : sive Dodrtna entiqna de Berum Ortginilus, m 
which he treated tho Mosaic account of the foil of man as an allegory 
Tho method of treatment excited a great claruour against him; am 
the king was obliged to rcinore him from his office at court, m 
this book an Knodish traxulatioii was czeented by Mr Foxton, Imo- , 
1729, 8vo. DrDumet published sercrol other minor works bnore 
his death, which look place at tho Chnrtcr-honse on the 2/tn Sep 
tember 1716. Two posthnmoua works were published sc^l^w 
after his death — JOeFuleet Oficiis ChrUtianorum, 1723 ,_imdikaf««» 
Uorlmnan et Besurgenlinm Traetalus, 1723 ; in which he maiO’ 
tained tho doctrine of a middle state, the millenrnum, 
limited duration of future punishment. A Life of Dr Buma tg 
Hcathcotc ax>pcarcd in 1759. 


BUBNETT, James, Lord Moxboddo. See Monbopto 
BUBNEY, Chaeles, Doctor of> Music (1726-I814h 
was born in the ancient city of Shrewsbury, the . 
Shropshire, on tho 7th of April 1726. He received ^ 
earlier education at the excellent free school of t^ o yi 
and was afterwards sent to tho public school at CTest • 
His first music master was Mr Iteker, organist of Cues 
Cathedral, and a pupil of Dr John Blow. 

Shrewsbury when about fifteen years old, he ccmtinneo 
musical studies for thi-ee years under his httlf-brotliCT> 
James Burney, organist of St Mary’s Church, 
then sent to London as a pupil of the f 

with whom ho remained three years. In 1749 he ^ _ 


appointed organist of a church in the ’dty, ® * . 
of £30 a year ; and he wos also engaged as conducW 
concert established at the King’s Arms, Comhm. ^ 
year and the next he composed the music of three 
for Drury Lane ^eatre — Alfred, Robin Hood, and V 

Mcdf. Being threatened with a pulmonary affew 

went, on the advice of his physician, in 1761 to 4*7 ^ 
Hoifollq where he was elected organist, wire an 
salary of £100, and where he resided for the n 
years. Daring that time he began to 
of writing a general history of music. In 1 760 he ^ . 

to London in good health, and with a young faniu^ 
eldest of whom, a girl of eight years of ag^suip 
public ly her attainments as a haipsich^ 

1766 he produced, at Drury lane, a free Engus® . 
and adaptation of J. J. Bousseau’s operetta . ^ 

ViUage, under the title of The Cunning 
favourably received. The universiiy of Oxford 
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upon him, oq 23d June 1769, the degrees of bachdor and 
doctor of mnsi(^ on \rhich occasion he presided at the 
performance of his exercise for these degrees. This con- 
sisted of an anthem, with an overture, solos, recitatives, 
and choruses, accompanied by instruments, besides a vocal 
anthem in eight parts, which was not performed. His friend, 
C. F. E. Bach, requested a copy of this exercise, and had it 
performed in St Catharine’s Church at Hamburg, under 
Us own direction, in 1773. It was repeatedly performed 
at Oxford, “ after it had fufiUed its original destination,” as 
Bum^' tells us {Hiat. of Music, vol. iiL p. 329) ; and 
he apologizes as foUows for saying so much about it : — “ It 
is hoped tiliat the reader will pardon this egotism, which has 
been extorted from me by occasional and sinister assertions, 
'that I neither liked nor had studied church music.’” 
(Ibid). In 1769 he published Ilssap towards a History 
of Comets. Amidst his various professional avocations, 
Burney never lost sight of his favourite object, — his History 
of Music, — and therefore resolved to travel abroad for the 
pnrposs of collecting materials that could not be found in 
Great Britain. Accordingly, he left London in June 1770, 
furnished with numerous letters of introduction, and 
proceeded to Paris, and thence to Genevd, Turin, and the 
prindpal cities of Italy. The results of his observations he 
published in Presait State of Music in Fraaiee and 
Italy (1 vol. 8vo, London, 1771). Dr Johnson thought so 
wdl of this wor^ that, alluding to his own Journey to tins 
JPesiem Islands of Scotland, he said, " I had that clever dog 
Bumqr’s llfusical Tour in my eye.” In July 1772 Bnrnqr 
again visited the Continent, to collect further materials, ' 
and, after his return to London, published his tour under 
the title of T/te Present State of Music in Germany, the 
Netherlands, and United Proninces (2 vols. 8vo, London, 
1773). In 1773 he was chosen a Fellow of the Boyal 
Society of London. In 1776 appeared the first volume 
(in 4to) of his long-prqjected History of Music; in 1782 
the second volume; and in 1789 the third and fourth. 
Though severdy criticised by Forkel in Genminy and by 
the Spatush exJesnit, Bequeno, who, in his Italian work 
Saggj sul Pistabilimento delP Arte Armonica dd Greci e 
Romani Cantori, Parma, 1798 (2 vok. 8vo), attacks Burney’s 
account of the ancient Greek music, and calls him lo 
scompigliato Burney, the Hixiory of Music was generally 
recognized as possessing great merit. The least satisfactory 
volume is the fourth, the treatment of Handel and Bach 
being quite inadequate. Burney’s first Tour was translated 
into German by Ebeling, and printed at Hamburg in 1772 ; 
and his second Tour, translate into German by Bodei, was 
publidied at Hamburg in 1773. A Dutch translation of 
his second Toor, with notes by J. W. Lustig, organist at 
Groiungen, was published there in 1786 The Dissertation 
on the Music of the Ancients, in the first volume of Burney’s 
HixUary, was translated into German by J. J. Eschenbn^, 
and printed at Leipsic, 1781. Burney derived much aid 
from the first two volumes of Padre Martini’s very learned 
Storia ddla Musiea, Bologna, 1757-1770. One cannot 
but admire his persevering iiidustry, and his sacrifices of 
t-inift, money and personal comfo^ in collecting and 
preparing materials for his History; and few rnll be 
HiB pnaed to condemn severely errors and oversights in 
a work of such extent and difficulty. Li 1779 he wrote 
for the Boyal Sociely an accormt of the infant Crotch, 
whose remarkable musical talent excited so much attention 
at that time In 1784 he xmblished, with an Italian title- 
page, the music annually performed in the Pope’s chapel 
at ^me during Passion Week. In 1785 he published, for 
the benefit of the Musical Fund, an account of the first 
commemoration of Handel in Westminster Abbey in the 
preceding year, with an excellent life of BandeL In 1796 
he published Memoirs and letters of Jfeteatasio, 3 vols. 


8vo. Towards the dose of his life, Burney contributed to 
the Bev. Dr Bees’s Cydopcedia all tiie musical article not 
bdonging to the dejiartment of Natural Philosophy and 
Mathematics. For ^ese articles he received £1000, which 
seems a remarkable remuneration, co nsidering thnt. most of 
his materials were merely transcribed from his ovm History 
of Music. In 1789, through the treasury influence of his 
Mend Edmund Burke, he was appointed organist to tire 
diapd of Chelsea Hoqiital, and he resided in the hna p i tal 
for the remainder of his life. He was made a member of 
the Institute of France and nominated a correspondent in 
the dass of the Fine Arts, in the year 1810. He died at 
Chelsea College on the 12thof Aptfl 1814, and was interred 
in the burying-gronnd of the c^ege on ^e 20th of the 
same month. 

Burney had a wide cirde of acquaintance among the 
distingn^ed artists and literary men of his day. At one 
time he thought of writing a life of his friend Dr Samud 
Johnson; but he retired before the crowd of biographers who 
rushed into that field. His draracter in private as well as 
public life appears to have been very amiable and exemplary. 
Dr Burney’s eldest son, James, was a distinguished officer 
in the royal navy, and died a rear-admiral in 1821. He 
published several works of merit. A notice of his second 
son, the Bev. Charles Burney, D.D., an eminent Greek 
scholar, will be found bdow, and of his second daughter 
Frances (Madame D’Arblay) under the heading D ’Anm-tv - 
The Diary and letters of Madame D’Arblay contain many 
minute and interesting particulars of her father's public and 
private life, and of his friends and contemporaries. A 
life of her father, by Madame D’Arblay, appeared in 1832. 


Betides the opentie music above mentioned, Bnm^’s known 
compositions consist of— 1. Six Sonatas for the harpsiehord/ 2. Two 
Sonatas for the harp or piano, with aeeompaniments for violin and 
violoneulo; S. Sonatas for two violins and a bass: two sets; 4. Six 
Lessons for the harpsitJtord; B. Six Duets for tteo Oerman flutes ; 6. 
37(ree Concertos for the harpsiehard ; 7. Six eoneert pieces with an t»- 
troduetum and fugue for the organ; 8. Six Concertos for the violin, 
dx., in eight parts; 9. Two Sonatas for pianoforte, vUnin, andviolonr 
eello; 10. A Cantata, ite.; 11. Anthems, de.; 18. ZII. Oansonettia 
due voa in Oanane, poesia delP Abate JUetastasio. 


BUBNEY, Chasles (1757-1817), son of the preceding, 
an eminent dassical scholar, was bom at Lynn, in Norfolk, 
in 1757. At the age of el^en he was sent to the Charter- 
house in London, whence he removed to Cains College, 
Cambridge. He quitted the university without taking 
hU degree ; but in 1791 he received the diploma of LL.D. 
from Aberdeen, and in 1808 that of D.D. from Cambridge, 
lb 1783 he married the daughter of Dr Bose, the trans- 
lator of Sallust, and continued for some time to assist his 
father-in-law in the management of his academy. He con- 
tributed at this time many articles to the Monthly Review, 
and afterwards edited for two or three years the London 
Magazine. Some of his contributions to the first of these 
periodicals gained him much credit not only among English 
but among Continental scholars. In the course of time 
he realized a handsome fortune, great part of which he 
expended in the formation of ^ splendid library. The 
manuscripts and rare books collected by him were con- 
sidered so vidnable that at his death, which happened in 
1817, tii^ were purchased by the nation and deposited in 
the British Museum. 

BUBNEY, Fbakces. See D’AmmAV. 

BUBNLEY, a manufacturing town and municipal and 
parliamentary borough of England, 22 miles N. of 
Manchester, in a vall^ on the Biver Bnrn, from which it 
derives it name, and in the immediate vicinity of the Leeds 
and Liverpool canal. Its streets are well paved, and there 
is an abundant supply of water. Among its buildings of 
note are the frequently restored churchy of St Peter’s ; a 
market hall, erected in 1866 ; and a literary institution 
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&nd escliangc. It also possesses a Cliurch of England 
institute, Trith a considerable library, a free grammar 
school, and several charities. Its staple manufacture is 
cotton, which in 1872 gave employment to 7972 men and j 
8267 women of twenty years of age and upwards. Worsted, i 
which was formerly the chief article, is still manufactured 
to a con-siderablc extent. Calico-printing, machiu^making, 
brewing, tanning, and several other important industries 
are carried on in the town; and iu the uc^bourliood there 
are iron mines and stone quarries, which gave employment 
in 1872 to 1376 and 360 workmen respectively. ’From 
the nuinher of Roman remains found at various times on 
the s;>ot, Burnley seems to be the site of some Roman 
station ; and it bas also been suggested that it may coincide 
with Brunnanburli, the famous battle-field of the Saxons. 
There arc but few facts of importance in its history. 
During the cotton famine it suffered severely, and the 
operatives were employed in an extensive system of 
improvements, to which the present satisfactory condition 
of the town is mainly due. In 1861 it was incorporated 
Lyro}^! charter, the government being placed in the hands 
of a mayor, eight aldermen, and twenty-four councillors ; 
and in 1867 it nns entrusted with the right of decting one 
member of Parliament. The population of the parliamentary 
borough in 1871 was 44,320 persons, of whom 21,368 
ivcrc males and 22,932 females; the inhabited houses were 
8804, and the registered doctors 3628. 

BXJRNOUP, EnckKE (1801-1852), an Oriental scholar, 
was born at Paris in 1801. He was educated for the legal 
profession, but soon after taking his degree began to devote 
himself culirdy to the study of Oriental lawgnwg m ^ . Tn 
1826 he published an Essaisur 1e JPali^ and in the following 
5 'ear Ohsereations Grammaticales sur qvelgttes Passages de 
f Effai sur le Pali. The next great work he undertook was 
the deciphering of the Zend manuscripts bronght to Prance 
by Anqnetil du Perron. By his labours a knowled^ 
of the Persian language and rdi^on was first brought into 
the scientific world of Europe. He caused the Veadidad 
A't/de to bo lithographed with the utmost care, and published 
it in folio, 1 829-43. The contributions he made to Oriental 
literature in the Journal Asiatique were nnmorons and im- 
portant. JProm 1833 to 1833 he published his Ootnmeniaries 
fur le lo^ia, l*un des Itvres liturgigiies des Parses; in 
1810 he began the publication of the Sanskrit text and 
rrcnch translation of the Bhagavata Purana, which was 
fomplolwl in three folio volumes. His last works were 
Inimduetton d CJIistoire du Bouddhistae Indien, and a 
tran«=Iatioii of Lc 7.olus dc la Bonne Loi. The latter work 
0^1 tbrongh the press when the author died on the 
-tth May 18.03 He was a member of the Aeademie des 
JmmiAions^ and from 1832 had held the post of professor 
of S.inskrit 111 the Colldgc dc France. 

BITII.VOUF, Ji:a>- Louis (1775-1844), the father of 
Lu«c,ie llimiouf was born iu 1775. During the intervals 
** U'lMire left him by hi.s commercial employment he 
prorccutwl his Mmlies in dassical literature, and in 1808 
appointed as-Mant-professor at the Lycc<o Charlemagne. 
Iv-Cr the chair of rhetoric at the 


t-m r a \.{ . u , inspector- 
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BURNS, Robeut (1759-1796), In a company of 
German critics who were wdghing the claims and estimat- 
ing the rank of the poets, their contemporaries, the leader 
of thdr chorus, the genial humorist^ Jean Paul Riditer, is 
said to have hushed his audience when the name of Goefiio 
was introduced, exclaiming — “We are not to sit in 
judgment on that sacred head.” Scotsmen are apt to 
attach the same half-superstitious reverence to the name 
whidi is, more than any other, that of Scotlaud condensed 
in a personality, the representative of what is noblest and 
also of mnch that is erring in their race. 

Robert Burns was bom on the 25th of Jannaiy 1769, in 
a cottage about two miles from Ayr, the eldest son of a 
smoR farmer, 'WiUiam Bumess, of KincardineshiFe stock, 
who wrought hard, practised integrity, wished to bring up 
his children in the fear of God, hnt had to fight all his dap 
against the winds and tides of adversity. “The poet,” 
says hir Carlyle, his best biographer, “ was fortunate in his 
father — a man of thoughtful intense character, as the best 
of our peasants or^ 'inning knowledge, possessing some 
and open-minded for mor^ of keen insight and devont 
heart, friendly and fearless ; a fully unfolded man seldom - 
found in any rank in society, and worth descending for in 
someiy to sei^ . . . Had he been ever so little richer, the 
whole might have issned otherwise. But poverty sunk the 
whole family even below the reach of our cheap school 
system, and Bums remained a hard-worked plough-lxy." 

Through a series of migrations from one urdfortnnate form 
to another; from ARoway (where he was teught to mi), 
to Mfc ORphant, and then (1777) to Lochlea in Tnrbolton 
(where he learnt the rudiments of geometry), the poet re- 
mained in the some condition of straitened ciieuinslancca 
At the age of thirteen he thrashed the corn with his o^ 
bands, at fifteen he was the principal labourer. The fomfly 
kept no servant, and for several years butchers’ meat vmo 
thing unknown in the housa ** This kind of life,”he wrrie^ 

“ the cheerless gloom of a hermit and the unceosing^toilot 
a gaRey-slave, brought me to my sixteenth yew- R® 
natiually robust frame was overtasked, and bis nervous cot- 
stitution received a fatal strain. His shoulders were 
he became liable to headaches, palpitations, and fits or o^ 
presmng mdancholy. From these bard tasks and “*{7 
temperament^ craving in vain for sympathy in a fnpa a 
grew the strong temptations on whiii Burns wot twg® 7 
wrecked, — ^the thirst for stimulants and the 
restraint which soon made headway and passed all . 

the earlier portions of his career, a buoyant humour dotc 
up ; and amid tUck-coming shapes of iU 
heart or hope. He was (Peered by vague ^***^””3^*” 
tion, which he patiieticolly compares to the “ blind g P a 
of Homer’s Cyclops round the walls of his cave. ^ 
sdiool at Eirkoswald, he became, for his scan t leisnr^ 
reader— opting at meal-times with a spoon „ iu 

a book in the other, — and carrying a low 
liis pocket to study in spare moments in the j 

collection of songs,” he tells us, " was my tvde , i^r, 
pored over them driving my cart or waltang w 
song by song, verse by verse, ourcfully noting 
tender, sublime, or fustian.” He lingered over th 
in bis cold room by ni^t ; by day, whilst 
plough, he invented new forms and was J”®1” ^ ip^di- 
ideos, “gathering round him the memories and “ ^ 
Hons of his country till they became a man 
crown.” It was among tbe furrows of Ins fain 
that he was inspired with the perjietually qnotcf 

“Tliat ] for ijoor auUl Scotland’* wfcf 
Some nscfiii plan or book could mak , 

Or sing .1 rang at Iwust” 

All equally strikinsr illnstration of tl»o ^mc t 
be found in Iiis summer Sunday’s raroUc to 
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vrood, — ^the fabled haunt of T^allace, — ^whidi the poet 
confesses to have visited “ \rith as mnch devout enthusiasm 
as ever pilgrim did the shrine of Loretto.” In another 
reference to the same period he refers to the intense sus- 
ceptibility to the homdiest aspects of Nature which through- 
out characterized his genius. “ Scarcely any object gave 
me more — do not know if I should caU it pleasure — ^but 
something which exalts and enraptures me — ^tlmn to walk 
in the shdtered side of a wood or high plantation in a 
dondy winter day and hear the stormy wind howling 
among the trees and raving over the plain. I listened to 
the birds, and frequently turned out of my path lest I 
should disturb their little songs or frighten them to another 
station.” Adtoral visions were gil£ng his horizon as he 
walked in glory, if not in joy, behind his plough upon 
the mountain side ; ” but the swarm of his many-coloured 
iandes was again made grey by the aim eura of unsuc- 
cessful toils. 

Boms had written his first verses of note, " Behind yon 
hills where Stinchar (afterwards Lugar) fiows,” when in 
1781 he went to Irvine to learn the trade of a flax-dresser. 
“It was,”he says, “an unlucky affiiir. As we were giving 
a welcome carousal to the New Year, the shop took fire 
and burned to ashes ; and I was lefi^ like a true poe<^ 
without a 8uq)ence.” own hearty too, had unfortunately 
taken fire. He was poring over mathematics tiU, in his 
own phraseology, — still affected in its prose by the 
dassical pedantries caught from Pope by Bamsay, — the 
sun entered Virgo, when a dianning jUlette, who lived 
next door, overset my trigonometry, and set me off at a 
tangent from the scene of my studies.” We need not 
detail the story, nor the incessant repetitions of it, which 
marked and sometimes marred his career. The poet was 
jilted, went through the usual despairs, and resort^ to the 
not unusual sources of consolation. He had found that he 
was “no enemy to social life,” and his mates had dis- 
covered that he was the best of boon companions in the 
lyric feasts, where his eloquence shed a lustre over wild 
ways of life, and where he was beginning to be distin- 
guished as a dumpion of the New Lights and a satirist of 
the Calvinism whose waters he Jound like those of ^larah. 

In Bobertis 25th year bis father died, full of sorrows and 
apprehensions for the gifted son who wrote for his tomb, 
in AUoway kirkyetd, the fine epitaph ending with the 
characteristic line — 

“ For even liis failings leaned to viitne’s ride. ’ 

For some time longer the poet, with his brother Gilbert, 
lin ger ed at Loddea, reading agricultural books, miscalcu- 
lating crops, attending motets, and in a mood of reforma- 
tion resolving, “in s^te of the world, the flesh, and the 
devil, to be a wise man.” Affairs, how’ever, went no 
better with the family; and in 1784 they migrated to 
Mgss giel, where ho lived and wrought during four years^ 
for a return scarce equal to the wage of the commonest 
labourer in our day. Meanwhile he had become intimate 
with his future wife, Jean Armour; but the &ther, a master 
mason, discountenanced the matc^ and the girl being dis- 
posed to “s^h as a lover,” as a daughter to obey. Burns, 
in 1786, gave up his suit, resolved to seek refuge in exile, 
and having accepted a situation as book-keeper to a slave 
estate in Jamaica, had taken his passage in a ship for the 
West Indies. His old associations seemed to be breaking 
up, men and fortune scowled, and “hungry ruin had him 
in the wind,” when he wrote the lines endmg — 

“ Adien, my native bsaks of Ayr,” 

and addressed to the most famous of the loves, in which he 
was as prolific as Catullus or Tibullus, the proposal — 

“1701 ye go to tlie In^es, my Mary. 


He was withhdd from his project and, happily or nn- 
the current of his life was turned the success 
of Ids first volume, which was published at Kilmarnock in 
J nne 1786. It contained some of his most justly celebrated 
poems, the results of his scanty leisure at Trf^nblpn and 
Moss^el; among others “The Twa dogs,”— a graphic 
idealization of iEsop,— “The Author’s Prayer,” the 
“ Address to the Deil,” “ The Vision ” and “ The Dream,” 
“ Halloween,” “ The Cottar’s Saturday NighV’ the lines 
“To a Mouse” and “To a Dai^,” “Scotch Drink,” 
“Man was made to Mourn,” the “ Epistle to Davie,’/ and 
some of his most popular songs. This epitome of a genius 
so marvellous and so varied took his audience by storm. 
“ The country murmured of him from sea to sea.” “ With 
his poems,” says Bobert Heron, “ old and young, grave 
gay, learned and ignorant were dike transported. -1 was 
at that time resident in Galloway, and I can well remember 
bow even plongh-boys and maid-servants would have gjiadly 
bestowed the wages they earned the most hardly, and which 
they wanted to purchase necessary dothlng; if they might 
but procure the works of Burns. This first edition only 
brought the author jC20 direct return, but it introdnced him 
to the literati of Edinburgh, whither he was invited, and 
where he was welcomed, feasted, admired, and patronized. 
He appeared as a portent among the scholars of the northern 
capitd and its university, and manifested, according to Mr 
IiM^iaTf^ “in the whole strain of his bearing, his belief 
that in the society of the most eminent men of his nation 
he was where he was entitled to be, hardly deigning to 
flatter them by exhibiting a symptom of being flattered.” 

Sir Walter Scott bears a similar testimony to the 
dignified simplicity and almost exaggerated independence 
of the poef^ during this annus mirabilis of his success. 
“ As for Burns, Yirgilium vidi tantum, I was a lad of fifteen 
when he came to E^buigh, bnt had sezise enough to be 
interested in hb poetry, and would have given the world to 
know him. I saw him one day with several gentlemen of 
literary reputation, among whom I remember the celebrated 
Dogald Stewart. Of conrse we youngsters sat silent, 
looked, and listened. . . . I remember . . . his shedding 
tears over a print representing a soldier lying dead in the 
snow, his dog sitting in misery on one side, on the other 
his widow with a child inherarms. His person was robust, 
bis manneis rustic, not downisb. . . . His countenance 
was more massive than it looks in any of the portraits. 
There was a strong expression of shrewdness in his linea- 
ments ; the eye alone indicated the poetic character and 
temperament. It was large and of a dmk cast, and literally 
glowed when he spoke with feeling or interest. I never 
saw such another eye in a human head. His conversation 
expressed perfect s^-confidence, without the least intrusive 
forwardness. I thought his acquaintance with English 
poetry was rather limited; and having twenty times the 
nlnlities of Allan Bamsay and of Ferguson he talked of 
them with too mnch humbly as lus modds. He was much 
caressed in Edinburgh, bnt the efforts made for his relief 
were extremdy trifling.” Laudatur et alget. Burns went 
from those meetings, where he had been poring professors 
(no Imid task), and taming the heads of duchesses, to 
share a bed in the garret of a writer’s apprentice, — ^Aey 
paid together 3s. a week for the iqom. It was in the 
house of Mr Carfiae, Baxter’s Close, Lawnmarhet, “ first 
scale stair on the left hand in going down, first door in the 
stom” During Bnms’s life it was reserved for V/illiam Pitt 
to recognize his place as a great poet , the mure cantiou 
critics of the North were satisfied to endorse him as a rustic 
prodigy, and brought upon themsdves a share of his satire. 
Some of the friendships contracted during this period — as 
for Lord Glencaim and Mrs Dunlop — are among the most 
pleasmg and permanent in literatnre ; for genuine kina- 
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tiasB vras never wasted on one who, whatever his faults, 
has never been accused of ingratitude. But in the bard’s 
city life there was an unnatural element. He stooped to 
beg for neither smiles nor favour, but the gnarled countij 
osik is cut up into cabinets in artificial prose and verse. In 
the letters to Mr Graham, the prologue to Mr Wood, and 
the epistles to datinda, he is dancing minuets with hob- 
nailed shoes. When, in 1787, the second edition of the 
Poem came out, the proceeds of their sale realized for the 
author £400. On the strength of this sum he gave himself 
two long rambles, full of poetic material — one through the 
border towns into England as far as Newcastle, returning 
by Dumfries to Mauchline, and another a grand tour 
through the East Highlands, as far as Inverness, returning 
by E^nburgh, and so home to Ayrshire. 

In 1788 Bums took a new farm at Ellisland on the 
Nith, settled there, married, lost his little money, and 
wrote, among other pieces, " Auld Lang Syne ” and Tam 
O’ Shanter.” In 1789 he obtained, through the good ofilce 
of Mr Graham of Eintiy, an appointment as exdse-o&cer 
of the district, worth £50 per autiiitw- Li 1791 he removed 
to a similar post at Dumfries worth £70. In the course 
of the following year he was asked to edit and supply the 
Melodies of Scotland vtUh Symphonies and Accompaniments 
for (ho Pianoforte and Violin : Uie poetry hyRdt^ Burns. 
To this work he contributed about one hundred songs, the 
best of which are now ringing in the ear of every Scotchman 
from New Zealand to San Erancrsco. For these, original 
and adapted, he received a shawl for his wife, a pictum by 
David Allan representing the "Cottar’s Saturday Night,” 
and £5 I The poet wrote an indignant letter and never 
afterwards composed for money. XJMortunatdy the " Bock 
of Independence ” to which he had proudly retired was but 
a castle of air, over which the meteors of French political 
mthusi^m cast a Irmd gleam. In the last years of his 
lif^ exiled from polite society on account of his revolu- * 
tionary opiniorrs, he became sourer in temper and plunged 
more deeply into the dissipations of the lower ranks, among 
v^om he found his only companionship and sole, fTmngTi 
shallow, sympathy. To have Jacobin tendencies, to rejoice 
at the downfall of the Bastille, was regarded as the sign of 
an abandoned character, as it was twelve years ago in 
^tiand to embrace the cause of the Northern States in 
the Amencan War. 

Bums began to fed himsdf prematurdy old. Walking 
nith a fnend who proposed to him to join a county ball, 
he shook hrs head, saying "that’s all over now,” and 
addmg a verse of Lady Giissd Baillie’s baUad— 


® '*ve young as we ance hae been, 

A j V 1 • gallqnne doim on j’on green, 
And linlong it ower the Ifly-white lea, 

Bnt were na my heart light I irad dee.” 

His hand shook; his pulse and appetite failed; 
spirits sunk mto a uniform gloom. In April 1796 
wrote-" I f^ it will be some time before iCe my^^ 
streams I have sat and wept. I 1 
^stmce by the pressure of sickness 
repereussions of pain. I dose 
jra in misery and open them without hope. I lool 
the vernal day and say with poor Ferguso^ * 

“ oU-indnlgent heaven 

*^®*®*be comfortless and wietched given.” 

to be dying. On 
12th he wrote to his condn for the loan rfflO to i 

to *“ 

» toi Mia art ^ 


nationality came in with two warriors and went out nifii 
two bards. It came. in with William Wallace and Hobert 
Brace and went ont vrith Bobert Bnms and Walter Scott. 
The first two made tbe history, the last two told the stoiy 
and snng the song.” But what in the minstrd’s lay was 
mainly a requiem was in the peojile’s poet also a prophecy. 
The position of Bnms in the progress of our literature may 
be shortly defined; he was a link between two eras, like 
Chaucer, the last of the old and the first of the new— the 
inheritor of the traditions and the music of the past, in 
some respects the herald of the futnrc. 

Thevolnmes of onr Ijuistowe partof their popnlarity 
to the fact of their being an epitome of mdodi^ moods, 
and memories that had belonged for centimes to the national 
life, the best inspirations of which have passed into them. 
But in gathering from his ancestors Bums has exalted their 
work by asserting a new dignity for their simplest themes. 
He is the heir of Barbour, diRtilling the spirit of the old poet’s 
epic into a battle cban^ and of Dunbar, reproducing the 
various humours of ahalf-sceptical, balf-religions philosophy 
of life. He is the pnpil of Bamsay, but he leaves hh 
master, to make a sociM protest and to lead a literal revdt 
The Gentle Shepherd, stUl largdy a court pastoral, in whidi 
" a man *s a mnn ” if bom a gentleman, may be contrasted 
with the “ JoU}' Beggars ” — ^the one is like a minuet of the 
ladies of Versailles on the sward of the Swiss village n^ 
the Trianon, the other like the march of tbe msenads wifii 
Theroigne de Meiiconrt. Bamsay adds to the rough 
tunes and words of the ballads the refinement of the wits 
who in the “ Easy” wnd " Johnstone ” dubs talked over 
their cups of Prior and Pope, Addison and Gay. Bi^ 
inspires them with a fervour that thrills the most wooden 
of his race. We may clench the contrast by a lepresentatiw 
example. This is from Bamsay’s version of perhaps the 
best ^own of our songs,— 


" Methinks around us on eacli hough 
A thousand Cupids play; 

Whilst through the groves I walk with yon. 
Each olgect makes me gay. 

Since your retuni — the sun and moon 
Witli blighter beams do shine, 

Streams murmur soft notes while they run 
As they did long qrne.” 


Compare the verses in Boms — 

" We two hae run about the braes 
And pou’t the gowans fine ; 

But we’ve wandered mony a weary foot 
Sin auld lang ^e. 

We twa bae paidl’d in the bum, 

Frae monung sun till dine : 

Bnt seas between us braid bae roar’d 
Sin auld lang qrne.” 

Bums as a noet of the inanimate woiid d 
hints from Thomson («., the poef^.not Ms conespona^ 
but in his power of tuning its manifestations to tn ^ 
of the mind he is more properly ranked as a forer^ 
"Wordsworth. He never follows the fashions of his 
except in his failures — ^in his efforts at set pane^ 
fine letter-writing. His highest work i,-— of 

" Damon ’’ or “ Musidoia.” He leaves the 
drawing-rooms for the ingle or the ale-house or the 
breeze. a 

The aiSectations of his style are insignifican ^ 

Hib prevai^g (haiactetistic is an absolute ^ 
love for the lower forms of social life was his hese ^ 
Nature was his healing power. Bums compa^ ^ ' 
an .dEolian harp, strung to every wind of hea • ^ ^ 
genius fiovrs over all living and lifdeffi ^ 

sympathy that fix^s nothing mean or e^blso 

uprooted daisy becomes in his pages an gistod* 

of tile fate of artless maid and simplB bard. 
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a mouse’s nest and finds in ihe “ tim’i^ beastie ” afellow- 
mortal doomed like himself to thole the \nnter’s sleeiy 
dribble,” and draffs his oft-repeated moral. He walks 
abroad and, in a verse that glints with the li^t of its own 
rising sun before the fierce sarcasm of the “ Holy Fair,” 
describes the melodies of a " simmer Sunday mom.” He 
loiters by Afton Water and “murmurs by the running 
brook a music sweeter than its own.” He stands by a 
roofless tower, where “the howlet mourns in her dewy 
bower,” and “sets the wild echoes flying,” and adds to a 
perfect picture of the scene his famous vision of “ libertae.” 
In a single stanza he concentrates the sentiment of many 
Ni^t Thoughts — 

“ The tale moon is setting beyond the white wav^ 

And Time is setting wi’ me, O.” 

For other examples of the same graphic power we may 
refer to the course of his stream — 

" Whiles ow’r a linn the hnmie plays 
As throngh the glen it wimple^” &e., 

or to the “Birks of Aberfeldy” or the “spate” in the 
dialogue of the “ Brigs of Ayr.” The poet is as much at 
home in the presence of this flood as 1 ^ bis “trotidn’ bum’s 
meander.” Familiar with all the seasons, he represents the 
phases of a northern winter with a frequency characteristic 
of his dime and of his fortunes; her tempests become 
anthems in his verse, and the sounding woods “ raise his 
thou^ts to Him that walketh on the wings of the wind ;” 
full of pity for the dielterless poor, the “ onrie cattle,” the 
“silly weep,” and the “helpless bi^,” he yet reflects that 
the Utter blast is not "so unkind as man’s ingratitude.” 
This constant tendency to ascend above the fair or wild 
features of outward tUngs, or to penetrate beneath them, 
to make them symbols, to endow them with a voice to 
speak for humanity, distinguishes Bums as a descriptive 
poet from the rest of his countrymen. As a painter he is 
rivdled by Dunbar and James L, more rarely by Thomson 
and Bamsay. The "lilt” of Taimahill’s finest verse is 
even more charming. But these writers rest in their art; 
their main care is for their own genius. The same is tme 
in a minor degree of some of his great English successors. 
Keats has a palette of richer colours, but he sddom con- 
descends to “human nature’s daily food.” Shelley floats 
in a thin air to stars and mountain tops, and vanishes from 
unr gaze like his skylark. Byron, in the midst of his 
revolutionary fervour, never forgets that he himself bdongs 
to the “caste of Yere de Yere.” Wordsworth's placid 
affection and magnanimity stretch beyond mankind, and, 
as in “Hart-leap-well” and the “ Cuckoo,” extend to bird 
and beast; he moralizes grandly on the vicissitades of 
common life, but he does not enter into, because by right 
of superior virtue he places himself above thenL “From 
the Lyrical Ballads,” it has been said, “ it does not appear 
that men eat or drink, many or are given in marriage.” 
We revere the monitor who, conadously good and great, 
gives ns the dry light of truth, but we love the bard, 
nostne ddidae, who is all fire — fire from heaven and 
Ayrshire earth mingling in the outbnrst of passion and of 
power, which is his poetry and the inheritance of his race. 
He had certainly neither culture nor philosophy enough 
to have written the “Ode on the BecoUections of Child- 
hood,” but to appreciate that ode requires an education. 
Tho sympathies of Bnms, as broad as Wordsworth’s, are 
more intense ; in taming his pages we feel ourselves more 
^ jc^Madly in Ae presence of one .who joys with those who 
rejoice and mourns with those who mourn. He is never 
shallow, ever plain, and the expression of his feding is so 
tarsA that it is always memorable. Of the people be 
speaks more directly for the people than any of our more 
considerable poets. C^ucer has a perfect hold of the 
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homeliest phases of lif^‘ but he wants the lyric element and 
tiie charm of his language has largely faded from untutored 
ears. Shakeq>eare, indeed, has at once a loftier vision and 
a wider grasp; for he sings of “Thebes and Felops line^” of 
Agincourt and Philippi, as of Falstaff, and Smng the joiner, 
and the “meanest flower that blows.” But not even 
Shakespeare has put more thought into poetry which the 
most prosaic must appreciate thanBumshasdona Thelatter 
moves in a narrower sphere and wants the strictly dramatic 
faculty, but its place is partly supplied by the vividness of 
his narrative. Bis realmtion of incident and character is 
manifested in the sketches in which the manners and pre- 
vailing fancies of his countrymen are immortalized in 
connection with local scenery. Among those almost every 
varieiy of disposition finds its favourite. The quiet 
households of the kingdom have received a sort of 
apotheosis in the “Cottars Saturday Night” It has been 
objected that the subject does not afford scope for the more 
daring forms of the author's genius; but had he written 
no otiier poem, this heartful rendering of a good week’s 
dose in a Gh>d-fearing home, sincerdy devout^ and yet 
rdieved from all suspidon of sermonizing ly its humorous 
toudics; would have secured a permanent place in our 
hterata^ It tra niine nda Thomson and Beattie at them 
best, and will smdl sweet like the actions of the just for 
^aerations to come. Lovers of rustic festivily may agree 
with Professor Craik in holding that the poetis greatest 
performance is his narrative of “Halloween,” which for easy 
vigour, fulness of rollicking life^ blended truth and &n<y, 
is unsurpassed in its kind. Cbmpbdl, Wilson, Haditi^ 
Mon%omeiy, Bnms himself, and the najonty ol his 
critic^ have recorded their preference for “Tam’OShanter,” 
where the weird superstitious element that has played so 
great a part in the imaginative work of this p^ of our 
island is brought more prominently forward. ^ Few passages 
of description are finer than that of the roaring Doon and 
Alloway Kirk glimmering throng the groaiwg trees; but 
the nnique excdlence of the piece consists in its varieiy, 
and a perfectly original combination of the terrible and 
the ludicrous. lake Goethe’s WtUpurgis N’aeht, brought 
into closer contact with real life, it stretches from the 
drunken humours of Christopher Sly to a world of fantasies 
almost as brilliaut as those of the Midsuimmer UTighCa 
Drecan, T»alf solemnized by the severer atmosphere of a 
sterner dime. The contrast between the lines “ Kings may 
be blesl^" dec., and those which follow, beginning “But 
pleasures are like poppies spread,” is fj^ical of^ue per- 
petual antithesis of the author’s thought and life, in which, 
at the badr of every revelry, he sees the shadow of a warn- 
ing hand, and reads on the wall the writing. Omnia mutanivr. 
With equal or greater confidence other judges have pro- 
nounced Burns’s masterpiece to be “The Jwy Beggars.” 
Certainly no other single production so illustrates hm power 
of exalting what is insignificant; glorifying what is mran, 
and devating the lowest details by the force of 1 m gemns. 
“The form of the pieces" says Mr Carlyle, “is a mere 
the theme the half-drunken snatches of a joyous 
T>Hnr 1 of vagabonds, while the grey leaves are floating on 
the gusts of the wind in the autumn of the year. But the 
whole is compacted, refined, and poured forth in one flood 
of liquid harmony. It is light, airy, and soft of movement, 
yetwarp and precise in its details ; every face is a portrait, 
and the whde a group in dear photography. The blanket 
of the night is drawn aside; in fnll ruddy gleaming light 
these ron^ tatterdemalions are seen at thdr boisterons 
revd wringing from Fate another hour of wassail and good 
cheer." Over the whole is flung a half-humoroi^ half- 
savage satire — aimed, like a two-edged sword, at the laws 
and the law-breakers, in the acme of which the gtacd^ 
crew are raised above the levd of ordinary gipsie% footpads, 
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and rogues, and are made to sit " on the hills like gods 
together, careless of mankind,” and to launch their 'Htan 
thunders of rebellion against the world. 

" A ftg for those hy law protected ; 

Liberty ’s a glorions feast ; 

Courts for cowards were erected. 

Churches built to please the priest.” 

A similar mixtnre of drollery and defiance appears in the 
justly-celebrated ” Address to the Deil,” which, mainly 
whimsical, is relieved by touches of pathos curiously quaint. 
” The effect of contrast,” it has been observed, “ was never 
more happily displayed than in the conception of sndi a 
being straying in lonely places and loitering among tmes, 
or in the famUiarity with which the poet lectures so awfnl 
a personage,” — ^we may add, than in the inimitable outbreak, 
anticipatory of Professor j^Ianrice, at the close — 

"0 would you tak a tliought on’ men’.” 

Mr Carlyle, in reference to this passage, cannot resist 
the suggestion of a parallel from Sterna ” He is the father 
of curses and lies, said Dr Slop, and is enrsed and damned 
already. I am sorry for it, quoth my XTnde Toby.” 

Burns fared ill at the hands of those who were not sorry 
for it, and who repeated with glib complacency every 
terrible belief of the system in which they had been trained. 
The most scathing of his Sedtres, under which head fall 
many of his minor and frequent passages in his major pieces, 
arc directed against the false pride of birth, and what he 
conceived to be the false pretences of religion. The 
apologue of " Death and Dr Hornbook,” " The Ordination,” 
the song “Ho churchman am I for to rail and to write,” 
the “Address to the Unco Quid,” “ Holy Wilh'e,” and 
above all “ The Holy Pair,” ^th its savage caricature of an 
i^orant ranter of the time called Moodie, and others of 
like stamp, not unnaturally provoked offence. As regards 
the poets attitude towards some phases of Calvinism 
prevalent during his life, it has to bo remarked that from 
the days of Dunbar till now there has been a degree of 
antagonism between Scotch verse and the more ririd forms 
of Scotch theology. ° 

It must be admitted that in protesting against hypocrisy 
ho hM occa-sionally been led beyond the limits prescribed 
by good tasto. Ho is at times abusive of those who differ 
from him. Tliis, with other offences against decorum, 
which Imre and there disfigure his pages, can only be 
condoned by an appeal to the general tone of his writing, 
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responds to the cottar's summons," Let us worship God.” 

An atlipist’s Inngli ’s n poor oxchonco 
For Leity olliunded ” ^ 

*”“*8 seriously of 

religious matters. IIis prayers in rhyme give him a hitrh 
pbace nniong secnlnr Psalmists. ^ 

rou^li moralist, though a 
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ftpiy.iliiig to the hi'diPui ir.oUvn eichortations 

«lcnli*!,.nofcon‘i.,'ju,.nw., arnlbi!u«r^’S transcends the 
lrt»h from the fe-Vin.' «f 'w.r«r wS ^ *^"‘‘Skt 


loving,” and this feeling, as in the lines — ^“Dweller in yon 
dungeon darl^” sometimes breaks bounds; but his calmer 
moods are better represented by the well-biown passages in 
the “ Hpistle to Davie,” in which he preadies acquiescent 
in our lot, and a cheerful acceptance of onr duties in the 
sphere where we are placed. This philosi^hie douce, never 
better song by Horace, is the prevailing refrain of onr 
author's Sonffo. On these there are few words to add to 
the acclaim of a centnry. ' Th^ have pass^ into the air 
we breathe ; tiiqr are so real-t^t they* seem things rather 
than words, or, nearer still, living beings. They hare 
taken all hearts, because they are the breath of his ovni ; 
not polish^ cadences, but utterances as direct as lan^ter 
or tears. Since Sappho loved and sung, there has been no 
such national lyrist as Burns. Fine haBads, mostly anony- 
mens, existed in Scotland previous to his time ; and diortly 
before a few authors had produced a few songs equal to 
some of his best Such are -Alexander Boss’s “ 
and married,” Lowe's’ “Mary’s Dream," “Anld Bobin 
Gray,” “ The Land o’ the Leal," and the two versons of, 
“The Flowers o’ the Forest” From these and many of 
the older pieces in Bamsay’s collection, Burns admits to 
have derived copious su^estions and impulses. ' He fed 
on the past hteratnre of his country as Chancer on the old 
fields of English thought, and — 

“ Still the dements o’ saug, 

In formless jnmble, right and wrong, 

Went floating in his hmin.” 

But he gave more than he, received ; he brought forth m 
hundred-fold; he summed up the stray material of the 
past, and added so much of .his own that one of the metf- 
conspicuons features of his lyrical genius is its varie^ u> 
new paths. Between the first of war songs, composed in a 
storm on a moor, and the pathos of “ Mar;f in Hraycn, 
he has made every chord in our northern fife to 
The distance from “ Duncan Gray " to “ Auld Lon^yns 
is nearly as great as that from Falstaff to Arid. 
the vehemence of battle, the wail of woe, the man* 
veterans “ red-wat-diod,” the smiles of meeting, the tea - 
of parting friends, the gurgle of brown burns, 
the wind through pines, the rnsUe of barley • 
thunder on the hill — all Scotland is in his verse, wt ff 
will make her laws. Burns has made the songs, whicU uw 
emigrants recall,"^ the long wash of Australaann a i 
in which maidens are wooed, by which mothers luU 
infants, which retnm “ tiirongh open casements unto c^o 
ears ” — they are the links, the watchwords, the masonw 
symbols of onr race. , . w-j. 

In his “ Vision ” tte poet imagines his Muse 
real to him as to Homer) descending to address her ^ 
beside the plough. Aiter paying through her P ^ 
generous tribute to his predecessors, he draws, as ^ ^ 
lesson from his own career, “by passion dnven. ^ 
goddess counsels liim to “preserve the dignity ® ^ 
and “trust the universal plan,” and leaving a ■ 
green holly to deck his brows, passes “in light awa^ 

The poet passed away in darkness, hut his ® 
never disappear from our literature." He stan®® , 

08 a feature of H^aturc ; and the fact that he 
moved from the hearts of his countiymcn, jjjjje 
recognise and respect a man who has refused w 
human nature, and who at once celebrates ono « 
harmonize its ethnical and Christian clcments,_ttw . . 
still fixed between Scotland and tbe Spain w” TjorP-s" 
Bucklo has associated it. “The generous verre * 
says Dr Craik, “springs out of tho iron-wund u , 
of the land like flowing water from Horebs to^ 
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179S. After tlie poet's death Dr Carrie of lAveixKwl issued n 
collected edition of his \rorl^ rrith a Idfe, for the henefit of his \rido\r 
and fiunilj (4 vols. Sro, Lond. ISOO). Tins inclddedletten os \rell 
as poems, bnt \nis far from being complete. The edition of aIIct 
U nnnineham (S toIs. Sro. Lond. 1S34) contains a huiM nomher of 
pieces that are not to be found in Cimie’s edition. 3%e Life and 
iForls ^ BuTTts, h>- Dr Bobert Chambers (Edin. 1S51-2), has the 
iisrinctive feature Ciat the poems are arranged in duiraolcgicnl 
order, andintenroren \rith the narratire of tlie poet's Hfe, Trhi<m is, 
mhaps, the fullest and most jmcise in its deb^ that has appeared. 
The jSSlman^ Popular Edition (2 rols. Bilmamod^ ISn) pos- 
sesses spe«^ interest from the fiict that the first rolnmo contains an 
exact reprint, \rith fac-simile title-page, of the original edition of 
1766. it deserves notice that rrithm a year of the publication of 
the first Edinburgh edition, tira separate editions of 'me poems were 
issued in America, at ISTen’ York and Philadelphia, 1788. 

The Life qf Bums, by J. Gibson Lockhart (18S8), has passed 
tlirongh serem editions. Among the numerous critical esrimtes 
of the ^t the foremost place is given hy universal consent to the 
essay of Carlyle, which first appeared in the Edinburgh Baieie CSfiS), 
and is reprinted among his miscellaneous essays. (J. H.) 

BUBNTISLAin), a parliamentary bnigh and seaport of 
Scotland, in the county of Pife. It possesses a good pier, 
n dry dock, and a commodious harbour. Distilling and 
the herring-fishery are carried on, and a good deal of cool 
and pig-iron is eiqported. It is the northern station of the 
ferry across the Firth of Forth in connection with the 
North British Bailway from Grauton, from which it is 
about five miles distant. The bnrgh unites with Kirk- 
caldy^ Kinghom, and Dysart in sending one memb ar to 
Parliament. The population in 1871 was 3422. 

BUBSLEM, a town of England, in the county of Stafford- ! 
shire, 18 miles south of Macclesfield, 'and ISO miles from 
Londorn It stands on a gentle eminence near the Trent 
and Mersey canal, and is the principal town of the 
potteries d&tricL It contains a town-hall, erected in 
1866, a morket-honse, a news-room, and a mechanics’ 
institute; bnt its most interesting bnil^g is theWedg- 
wo(^ Institute founded'in 1863 in hononr of the great 
mniiufactnrer, who was bom in the town in 1730. It com- 
prises a school of ar^ a free library, and a museum ; and 
the exterior is ricMy and peculiarly ornamented, to show 
the progress of fictile art.' The tower of the parish ehnrch 
is of some aptiquily, though the building itsdf is of modem 
date. The town is mentioned in Domesday Book as Bor- 
eardadim, and it appears at an early period as a seat of tile 
pottery trade. Its prosperity rvas greatly increased in the 
end of the 18th century by the opening of the Grand Tturik 
canal. Fopnlntion of township in 1872, 20,971. 

BUBTON, Bobebt (1676-1640), author of the Anatomy 
of Jlelandicly, was bom at Lindley, Leicestershire, on the 
8th February 1576. He attended the grammar schools of 
Nuneaton and Sutton Goldfields, and at the age of 
seventeen entered Brasenose College, Oxford. In 1599 
he was elected student of Christ Church, and in 1614 
took the degree of B.D. In 1616 he was presented to the 
vicarage of St Thomas, and in 1636 to the rectory of 
Segrave. He died on the 25th January 1639-40. The 
Anatomy of Melancholy, leAat A is, with all the kinds, 
causes, symptoms, prognostics, and several cures of it: In 
three partitions, tcith their several sections, members, and 
sub-seetiotts,philosophically, medicinally, historically opened 
and cut up : By Democritus Junior, unth a satyrieal 
pr^ace conducing to the- following diseoursej was pub- 
lished in 1621. Our information with regard to the 
strange author of this strange book is very scanty. Anthony 
Wood’s account of him has often been quoted; it repre- 
sents what must have been his contemporaries’ opinion of 
him. A very curious anecdote is told of the method he 
-odcqrted to direipate tire morbid ntelaiicholy which ire^ihed 
upon him. He used to go to the bric^ foot and bear the 
ribaldry of the busmen, which rarely failed to throw him 
into a violent fit of laughter. IGs book is truly a 
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marvellons production, and proves at least one tbingj that 
the autiior was a thorough classical scholar. Indeed the 
work is a cento of quotations, .and, like the Intellectual 
System of Cndworth, has served as a storehouse of lonmfd 
materisL Sterne is not the only one who has borrowed 
from the author of the Anatomy. The book itsdf is 
essenti^y rm^tematic, bnt has a fine flavour of thorough- 
going ill-humonr about it. This world was a dreary farce, 
and life was something to be landed at. With a certain 
class of readers it ^ always been a favourite. Clmrlpi^ 
prmb is a typical instance of a reader in Barton. The 
introductory poem has some curious analogies of style 
thou^t to the Allyro and Penseroso of Milton. 

BUBTON-ON-TRENT, an English town, in the north- 
east part of the hundred of Offlow, and the eastern division 
of the county of Stafford. It is situated on the west bnnlr 
of the Biver Trent^ and is distant from Stafford 25 
from Derby 11 miles, and about 126 miles from London. 
The parish comprises over 9625 acres, and is divided into 
the townships of Bnrton-on-Tren^ Barton Extra, Branston, 
Hominglow, and Stretton on the Staffordriiire side of the 
river, and Stapenhill and Winsbfll on the Derbyshire side. 
The history of the town maybe said 'to begin with the 
erection of a ihunh or monastery by the river side towards 
the dose of the 9th century. But from that time we leam 
little concerning the place or its progress for about a 
hundred ^rs. In 1002, the Bnrton abbey was founded 
ly Wnlfrii^ earl of Merda, and substantially endowed. 
In 1540 it was surrendered to Henry 'VIEL, who, in 1649, 
made a grant of it with all its lands and properties to his 
secretary Bir l^HUiam Paget, the ancestor of the present lord 
of the manor, the nurqnis of Anglesey. In the time 
preceding the foundation of the abbey, the importance of 
the town was probably equal to that of the mtvjorily of 
Saxon boroughs, but it seems subsequently to have made 
but little progress, and even to the doss of the 16th 
century to have had its character and condition mainly 
determined by the fact of its being the centre of an important 
I ecdesiastical district Notwithstanding the sitnation of the 
town being sndi as to have made it always the key to one 
of the great high roads between the Midland Counties, it 
does not seem to have been at any time fortified. It was 
the scen^ however, of many fmys. Espedally notable is 
the battle whidi was fon^t at the Old Bridge on the 18th 
of Mardi 1321, between the forces of Edward H. and 
Thomas earl of Iiancaster, in which the latter was defeated. 

Daring the dvil war of the_ 17th’ century. Burton was 
r^eatedly taken and re-tokenl The consequences to the 
town were serious, entailing permonent iqjnry to its 
interests in trade. Previous to the outbreak of the war 
the woollen trade had been the' staple of the town, althou^ 
it had also long been noted for its alabaster work^ bnt the 
frequent plunderings of that rmqniet time all bnt rained 
these industries. 

La the year 1255 the greater part of the town was 
destroyed by fire^ and in 1514 it was nearly swept away 
ly floods. The latter form of disaster has frequently 
reenrred. La 1771, in 1792, in 1795, in 1852, and twice 
in 1876 the town was visited 1y heavy floods, whidi 
inundated the greater part of it, and inflicted considerable 
damage. In 1875 the depth of water in several streets 
was ^m 4 to 5 feet, and'the current strong and dangeroua 
In the year 1698 an Act of Parliament was obtained for 
moking the Trent navigable as far 'as Bnrton, and for many 
years the “ Bnrton Boat Company,” os it was called, did 
good service as canying-agente for the trade of the towiL 
The opening of tile Midland Bailiray in Angnst 1839 was 
followed by results more marked even than irach os have 
commonly attended the introduction of railways. The 
progress of the town since that date has been constant and 
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for the last twenty years remartahly and increasingly 

^During Ihe earlier years of the present century the 
cotton tnillg of Burton were so extensive as to give employ- 
ment to several hundred hands, hut since 1849 the cotton 
imde has been discontinued. The demands of the brewing 
trade of late years, both as regards space and kbour, seem 
to have it difficult for any competing indnstry to 
exist. At any rate it mnst be admitted that at the present 
time tiie town derives all its commercial prosperity from the 
maunfoctnre of ale, the recognized superiority of which is 
in a great measure due to the fact that the water used in its 
production, and obtained from wells sunk in the neighbour- 
hood of the breweries, is impregnated with sulphate of lime 
derived from the gypseous deposits of the Strict. The 
brewing trade of Burton is comparatively of recent develop- 
ment, altbongb the brewing of superior ale within the town 
was undoubtedly known as one of the features of the place 
in the days when the abb^ flonrisbed. The trade, as 
distinguished from private brewing, is reckoned to hare 
commenced about the year 1708, and forty years later it 
had so extended as to have found a market at St Beters- 
burg and the Baltic ports. In the year 1796, so flourishing 
had the trade become that tiiere were then in -the town no 
fewer than nine brewing firms. That most famous of 
Barton ale products knovm as ''Bidia Pal^" or “Bitter 
Beer, ” was first manofactured, as a beverage snited to the 
climate of the East, about the year 1823, and for some 
years India was its only market. The favour it has since 
obtained at home it owes to accident. A vessel carrying 
some hogsheads of India pale ale was lost in the flTutrinrf^ 
and its cargo sold for the benefit of the underwriters. In 
this way it was that bitter beer first became knotm as a 
beverage in this country, and so rapid was its popularity, 
that since 1828 the pale ale trade has taken the lead in the 
commerdal transactions of the town. The development 
of the Burton brewing trade generally from that date to 
the present time has been marvellous, but eternally so 
since 1862 The inagnitude which it has now attained 
may be inferred from the following facte and statistics. 
Biere are in all some thirty breweries in the town, the 
torgest of which are those of l^essrs Bass & Co. and of 
Bamnel .^opp is Sons. Last year (1875) the quantity of 
malt mashed in the several breweries together was 737,190 

in the form of ale would require 
2,9i»,/61 barrels of 36 gallons eai^ The average price 
per bar^ being 48s., \re are enabled to set down the amount 

^7 ^ “ one year alone, at 

000,000. A calculation has been made by whi(S it 
has ban found that if all the barrds (2,948,761) of ale 
r!f ^ months were put end to end in a straight 
nne, th^ Ime would measure no less than 1535 miles. The 
Messre Bass* Co. alone brew 250,000 quarters per annum; 
S Jdlsopp d; SoM alone 200,000 quarters. The business 

IcKSs af fif ^ of freehold and 

tWW Traversing these premises 

They employ over 2000 men and 
A2 o6o peiTwel^'^^An Burton alone about 

lint? of ««?■ i?*®PP * also private 

Albop^s “2®^- These'' lines, 
outer'^ railwav CTrtenf with the 

The amount'paid to many points, 

bnd. North SlafforfsW companies (Mid- 

byxhc .»cvenil btenincrfima f North Western) 

«I «7S for ttat year® lone 

Ii^greaBy 


words, the Bnrton-npon-Trent Ward, the Barton Extra 
Ward, and the Hominglow Ward; and the local gorern* 
meat is vested in a bo^ of commissioners, twenfy-seren 
in number, elected hy the wards. Of public works in 
Burton the most notable is the New Bridge over tbeTtes^ * 
which was erected at a cost of ^£20,000, and was opened 
for traffic on the 22d Jane 1864. It is 469 yards in Imgtl^ 
and has twrenty-nine arches, supported ly light but solid- 
buttresses. ' Tho old bridge, winch this one snpeiseded, 
was of a carved form and extremely narrow: . It had tliutj< 
four arches, and is said to have been the longest bridge in 
the kingdom. The new cemetery, which occupies a plot of 
land 12 acres in extent^ is situated in the town^p of 
StagenhiU, nnd was constructed at a cost of £13,00(1 It 
is divided into three parte, devoted to the separate bn^ 
of members of tbe Church of En^and, of nonconforaung 
churches and of the Church of Borne. It contaiiis two 
mortnaiy chapds, and the honse of the ragistrar. 

Althou^, in some old records, Bnrtonis slyleda horongo, 
it is ftw rtflin it wras not possessed of a charter of incorpora- 
tion, nor has it yet obtained one. The police are those of 
the county. About five years ago Ae Burton Infinnay 
wTis opened, and has since been considerably enlarged, 
new posboffice is being erected, of dimensions suitable to 
the increasing growth of the town. There ate three local 
newspapers published weeWy. On the Derbyshire side of 
the river, and skirting its hank is the public reoeabon 
gronhd. The prindpul banking firm is the 
TJttoxeter, and Ashbourne Union Bank," estahlishedloSa. 

Barton is included in the diocese of Lichfield. Besrws . 
the CSinrch of England, which has seven places of wor^ 
there are the following denominations representcd,^r«f 
byterian. Congregational, Wesleyan, Baptist, Free 
Methodtet^ Primitive hletbodist, and 
The educational interests of the town are well cared for, ta 

being, besides board schools, a grammar school, an enaoww 

school, and three other sdiools of a voluntary ^^^ter. 

Commensurate with the increase of trade hre beea 
increase of population. La 1801, when the first 
was taken, it was a very little over 6000. , From tha ^ 
onwards to 1851 it steadily but very gmfiooMy 
The ten years ending 1861 show the first gr^t 
the population being then 17,358. In 1871 it had 
to 23,748, and as the increase since then has poo° 
rate of over 1000 per annum, the population cann 

(1876) be less than 30,000. r Pr«ssm.intke 

BURTSCHEID, or Boboeit^ a' town of Pnis^“ . 
govenunent of Aix-la-Chapdle (Aachen), and 
to the S.1L of that dly, with which it is connect ^ 
of houses. It ocenpies the slopes of s bm 
Wormflns^ and, Aix-Ia-chapefle, is 
mineral springs. One of theses known as tne x-mpeis- 
sprifig, is the hottest of Central Europe, ba^g -Tfansfiy 
tore of 155® Fabr. Tlie water is emijloyed botn 
and internally, and the establishments for its ’“®® , 
sive and convenient. The town carries on. 
factnre of woollen yam and cloth, cast-^n 
machinery, and possesses an important ^ piolo^y 

grew np round a Benedictine monastery, founo F ^jy 

in the 10th centnry by Gregory, son of the w jj_ 
Nicephoros Fhocas, and brother-in-law or 
Germany, and is said to have taken its jbitb* 

from the number of wild swine in the nerghbonr ^ j 

13th century the Benedictines be«^e “® B«r 
nimiber of nuns from the conv^t of _St Sab ggtabli^' 

Aix-lBrChapelle, entered into possession. * jj-fiie 
ment continned till 1802, when it was bxo 
FrencL Population in 1872, 10,081. • — jodiso 

BDETT, Boeuo, or Bouno, an island of . ^rti8,ar» 
Archipelago, belonging to the rcsidcniy o 
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ritaated about 250 miles £. of Celebes. According to 
Mdvill Ton Cambde it has an area of 3487 square nmes, 
aud extends from 3° 18' to 3° 50' S. lat. 'Its surface is for 
the most part xeey mountainous, though the seaboard district 
is frequently alluvial and mar^y from the deposits of the 
numerous rivers by whi(di the island is traversed. Of 
these, esdmated at no less than 125, comparativdy few are 
navigable except the Eayeli or Wai Apoe, whi^ is the 
largest of alL The principal peaks ate the Tpmahoe 
(KapSla-Lemadang, Saniane or Bnru-dome), 8529 feet in 
height, the Fildiet^ and the Palamatta. In the middUe of 
the western portion of the island lies the large lake of 
Wakaholo, with a drcumference of 37 miles, and a depth 
of about 100 feet. By far the larger part of the country is 
covered with natural forest and prairie land, but such 
portions as have been bron^t into cnltivation are highly 
fertile. Coffee, rice, and a variety of fruits, such as the 
lemon, orange, banana, pineapple, and cocoa-nut are readily 
grown, as well as sago, red-pepper, tobacco, and cotton. 
The only important export, however, is cajepnt oil, a 
Biiilnrifift distilled from the leaves of the Mdahuca 
Cajuputi, or wldte-wood tree, of which about 8000 bottles 
are manufactured annually and sent to Java and oth^ 
parts'of the archipelaga Thenative flora is very rich, and 
the teak, ebony, and canari trees are especially abundant. 
Among the animals are buffaloes, hogs, -deer, crocodiles, 
lizards, and snakes ; and ducks, doves, cockatoos, and birds 
of paradise are the chief representatives of the feathered 
species. According to Mr Wallace, the inhabitants are 
mainly of two partially amalgamated races — Malays on the 
sea-coast like those of Celebes, and Alfnros in the interior 
pVin to those in Ceram. The latter are still completely 
pagan, live in scattered hamlet^ and have come very little 
in contact with any civilization. Among the maritime 
papulation a small number of Chinese, Ante, and other 
loces are also to be found. The island is divided ly the 
Dutch into the regencies of Kayeli, Ba^ Lumaeteh, 
Waaisama, Massareteh, Poggi, Bara, Licdla, Thlisa, hfrr 
rulat, and LelialL The vi^ge of Kayeli is inhabited by 
eleven Mahometan tribes, who were compelled by Arnold 
de IHaming in 1657 to gather together from the different 
parts of the isdand, while all the dove-trees were mercilessly 
exterminated. Before the arrival of the Dutch the islandem 
were under the dominion of the sultan of Ternate j and it 
was rebellion against him that gave the Enropeap 
the opportunity of effecting, their subjugation. In 1854 
the port of Kayeli was dedared free to ^ nations without 
cuB t’nmg on either ship or cargo. 

See T. T.'Waier, Hct aland JBoeroe, zNnt a^oUatie en SalfoerKhe 
Jnddlingtn, Amsterdam, 1858;. 17allace’s Indian Arehipelago s 
Teth’s IFaordaibod: van Ktderl. India. 

BTTB.Y, a mannfactniing town and parliamentary borough 
of T^nglmidj in the county of Lancaster, on the Irwdl, 8 
KK.W. of Mandiester. The wodlen-trade, intro- 
duced in the 14th centnry, and of such imjrortance in the 
wign of Elizabeth that she appointed an ofih»r to stamp 
the doth, still gives employment to 1000 of the population, 
but it has been greatly surpassed in extent by the cotton 
manufacture, whi^ with its various brandies gave employ- 
ment in 1872 to 16,256 men and women of the age of 
twenty years of npwiurds. -The anxiliaiy and supplemental 
twidpg of angiiiB- TnnTnng , spindle-making, calico-printing, 
bleaching, and dyeingare also largdy carried on; tiie paper 
manu&ctnre emplqys about 600 people ; upwards of 1000 
piinarg find work in the neighbouring coal-pita; 1200 
workmen are engaged in the iron manufacture, and nearly 
200 in the stone quarries. The town has been not ^only 
greatly aTtended but also greatly improved since the middle 
of the cehtniy ; it is wdl drained, and has a good supply 
of water. It contains a town-hall, an athenseum (indndii^ 
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a museum), a free grammar school, founded ly the Bev. 
Boger Bay, a mechanics’ institute, and several public 
libraries, ^e parish dmrch of St Mary’s was reb^t in 
1776. The government, which was at one time in the hands 
of three constables, appointed by the earl of Derby, the 
lord of the manor, was afterward entrusted to a boa^ of 
commistionm under a local Act ; but the town has applied 
for municipal incorporation. Bury is a place of considerable 
antiquity, and was formerly the seat of a baronial castl^ 
whiih was destroyed by the Parliamentary forces in 1644. 
Sir Bobert Peel was bom at Chamber Hall in the neighbour- 
hood, and bis father did much for the prosperity of the town 
by the establishment of extensive printworks. A monu- 
ment to the statesman now adorns the market-place. The 
parliamentary borough, which comprises the townships of 
Bury and Elton, has returned one member to Parli^ent 
since the Beform Bill of 1832. Its population in 1871 was 
41,344, of whom 19,849 were males, and 21,495 females; 
the inhabited houses numbered 8279, and the registered 
electors 5518. 

BUBY, Bichabd de. Bee AmrGssvTLE, voL iiL p. 85. 

BUBY ST EDMTJIirD^ a market-town and municipal 
and parliamentary borough of En^nd, in the county of 
Rnffnllr, on the Larl^ 26 miles N.W. of Ipswich, and 71 
miles from London. It is governed by a mayor, six aider- 
men, and eighteen councillors, and returns two members to 
Parliament. The town is pleasantly situated on a gentle 
eminence in a fertile and richly cultivated district, is clean 
and well built, and ho* a good drainage system. It is sup- 
posed to be the Villa Fatutini of tire Bomans, and numer- 
ous Boman temains'have been dug up on the spot. It was 
the Beodericsworth of the Saxons, and by them was made 
a royal town of East Anglia. Its present name is derived 
from St Edmund, the king and martyr, who was taken 
prisoner and put to death by the Danes in 870. Ih 1020 
a monastery was founded there by Canute, which for mag- 
nfflcence and splendour surpassed every other establishment 
of the kind in Britain, with the excqition of that of 
Glastonbury. It was 505 feet long and 212 wide; and 
contained twelve chapels. The abbot had a seat in Parliaf 
ment, with the power to inflict capital punishment^ and 
judged inwall civil causes within the liberty. The pri^ege 
of coining was granted to the abbot by Inward &e Con- 
fessor, and both Edward L and Edwud TL had mints in 
the town. In 1327 the people of the town and neighbour- 
hood attacked the monastery and reduced a large part of 
it to "gtips . The tower or church-gate^ one of the finest 
sperimens of Horman architecture in the kingdom, and the 
western gate, erected about the rmddleof the 14th century, 
with a gmnll portion of the walls, are all that now remains 
of that magnificent structure. St Mary’s church, a fine 
Gothic edifice, with a beautifully carved roof, vras erected 
in the earlier part of the 15th century, and contains the 
tomb of Mary Tudor, Queen of Louis HDL of Prance.^ St 
J^es’s church is also a very fine building; containing 
several handsome monuments. The free grammar school, 
founded by Edward YL, has two schdlaTships at Cam- 
bridge, and rix exhibitions to each university. The town 
has a shire-hall where assizes for the county and liberty are 
held, ahandsome and commo^ons com exchange, a gnildhal^ 
news and assembly rooms, a theatre, a savings-bank, botanic 
gardens, a county jail, a general hospital, and about 100 
almshouses. The market-days are Wednesday and Saturday. 
Wednesday's market is very important^ boA for com and 
cattle, but particularly for the latter, being second only to 
that of Horwicn, which is the largest in the Eastern 
counties. About a mile below the town the river becomes 
navigable for barges to Lynn, whence coals and other com- 
modities were lormeily brou^t, but of late years, smee the 
formation of the railway, the river has been but little used. 



674 


B U S — B U S 


There arc four lines of railvray,— in connection with London 
and Cambridgeshiie for the north, Thetford to Norwu* 
and West Norfolk, Ipswich and East Suffolk; and Col- 
chester for Essex. In the vicinity is Ickworth, the magm- 
ficent seat of the marquis of Bristol lie town tras the 
birthplace of Bishop Gardiner, and gives the title of 
viscount to the Keppel &mily (Earls of ^bemarle). 
Population in 1871, 14,928. 

BUSBECQ, Atoieb Ghislex de (1522-1592), a Flemish 
diplomatist and traveller, was bom at Commines in 1522, 
and was educated at the universities of Louvain, Paris, 
Venice, Bologna, and Padua. He was engaged in several 
important employments and negotiations, and in particular 
was twice sent as ambassador by the Emperor Ferdinand L 
to the court of Soliman IL He made a collection of 
curious inscriptions and manuscripts; and in his second 
journey to Constantinople he carried with him an artist to 
make dran’ings of the rarest plants and animals. In 1562 
he returned to Vienna, and was appointed tutor to the sons 
of the Emperor Maximilian IL Busbecq died at St 
Germain, near Bonen, October 28, 1592. He wrote a 
Discourse of the State of the Ottoman JEmpire, and a Sdor 
tioH of his Two Journeys to Turkey. A translation of the 
Travels in Turkey was published in Glasgow by Bobert 
Uric in 1761. 

BUSBY, Bichabd (1606-1695), D.C.L., head-master 
of Westminster school, was born at Lutton in Lincolnshire 
in 1606. He was educated at the school which he after- 
wards superintended for so long a period, and first signalized 
himself b}* gaining a king’s scholarship. Fmm Westminster 
he removed to Christ Church College, Oxford, where he 
graduated in 1628. In his thirty-thiid year he had already 
become renowned for the obstinate zeal with which he sup- 
ported the falling dynasty of the Stuarts, and was rewarded 
for his services with the prebend and rectory of Codwortii, 
with the chapel of Enowle annexed, in Somersetshire. 
Next year he became head-master of Westminster school 
His reputation os a teacher soon became so great that many 
of the noblest families entrusted their children to his care. 
He himself once boasted that sixteen of the bishops who 
then occupied the bench had been birched mth his “little 
rod.” No school in England has on the whole produced 
so inau 3 * eminent men as Westminster did under the regime 
of Bush}'. Among the more illustrions of his pupils may 
bo mentioned South, Diyden, Locke, Prior, and Bishop 
Atterbury. He Avroto and edited many worlm for the use 
of his scholars. His original treatises (the best of which 
nre his Greek and Latin grammars), as well os those w’hich 
he edited, have, however, long since fallen into disuse. 
Busby died in 1695, in his ninetieth year, and was buried 
in Westminster Abbey, where his effigy is still to be seen. 

BUSCA, a town of Italy, in the province of Cunco, 9 
milfc, from the city of that name, on the left bank of the 
Macr.i, a confluent of the Po. It contains a college, a 
hu£pitn], and two botanic gardens. The inhabitants are 
engaged in the cnlture of the silkworm and the manu- 
facture of leather and ironwares; and there are marble 
and alaba.-.ler •luarric.-*. It is the site of some Boman 


sensible of the defective state of geographical science, and 
resolved to devote his life to its improvement. Withdraw- 
ing as soon as possible from the countis family, he went to 
reside at Cope^agen, and devoted himself entirely to this 
new p'uisuih In 1752 he published a Deseriptioa tf the . 
Goutaies of Sdhleswig and Hdstein, a work that was much 
approved. In 1754 he removed to Gottingen, and married 
Christiana Dilthey, a young lady of some temporary repata- 
tion as a poetess. Here a work in which he dissented 
£rom some of the Lutheran tenets lost him tire appointment 
in 1757 to the theological chair, for which he 1^ become 
a candidate, ^o years later he was appointed professor 
of philosophy; but in 1761 he accepted an invitation to 
the German congregation at St Petersburg. There he 
organized a school, which, under his auspice^ soon became 
one of the most flouririiing in the North of Europe bat a 
disagreement with Marshal Munich led him, in spite of 
the empress’s offers of high advancement, to return to 
Germany in 1765. He first went to live at Albina; but 
next year he was called to superintend an extensive educa* 
tioTiftl establishment, known as the Grqffriais Gymnasium 
(Gymnasium zum Ckrauen Klotier), which had been fonMo 
at Berlin by Frederick the Great. Here he superintended 
the progress of every pupil, and inspected the minutest 
details connected with the prosperity of the institutioi^ 
besides giving lectures on the history of the a^an 
sciences. He continued to prosecute his various latwim 
till a dropsy, uuder which he had long suffered, tennina 
his life on the 28th May 1793. His writings and ei^p® 
gave a new impulse to education tiiroughout Ffussia, an 
the Government was so sensible of the value of his 
fbnt. they allowed his extensive correspondence to pass 
of postage. 

Few authors, even in Geimony, lin\e 
Biisching. As ennmeiated byllcusel hi ^ V 

■ - ' ■ ^0 more than a hundred. They 


appearea in Jsngusu witii a prewco ujr 

liSidon, 1762.“ln 1768 tie fifth part. „ 
firrt TOlume upon Asia, contiuning coniidered 

displays on inunenso extent of resauch, and is I -iliutle 
03 Ills masterpiece. BUsching ^vos also tlie emt ^ 

collection entitled llayaein fUr Eistme UTtd 
4to, 1767-98 ; also of JFoehentl. NaehruSitm tm ueueuia 

Berlin, 1773-87. , , , . Sisfinitnht'^ 

His element!^ works on education long held *« 

place in this branch of literature, bnt lus -f article 

not mndi esteemed. In biography be wrote * “’ISiHstion cf 
for the above mentioned Magasin, and a v^unule co }7fS*9i 

trSye sur Ldtensg^iiehte merh^rdiger Pcrsoiu^ 

including a very elaborate life of Frederick uio Grea ^ ^ 

BUSHIBE, or Abuschehb, a toim of 
province of Fans, situated in the Persian , U cen- 
Burrounding country is a parched and barren 
sisting of brown sand or grey day and of s 

by any kind of vegetation. The town, ^ . g„j»t.]cvtB 
triangular form, occupies the extremity of a pen 
miles long and four broad, and is encircled , 

all sides except the south. It is fortifiw on 
by a mud wall with round towers. Tuo - 
mostly built of white stone gives the 
from a distance, a rather dean and liondsom n 
but on daocr inspection the streets are fonn . 

irregular, iU-paved, and filtliy. Almost t W 
buildings arc the sheikh’s palace 
Ships of 300 tons are obliged to lie in the • 
from the town. The water immediately 
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is deep, bat its navigation is impeded bj a bar, which can 
only be passed by vessels drawing not more than 8 or 9 
feet of water, except at spring-tides, when there is arise of 
from 8 or 10 feet. BusI^ carries on a considerable trade, 
particolarly with Calcutta, Bombay, and Java. Its im- 
ports are indigo, sugar, rice, spices, steel, cotton and 
woollen goods, coffee, ^Jsc . ; and its piindpal exports are 
taw silk, opium, Kerman wool, shawls, wlk goods, carpets, 
hoises,^ dried fruite, wine, grain, copper, turquoises, pearls, 
asafcetida, and gall-nuts. The climate is excessively hot 
particularly in the months of June, July, and Aggnst. The 
water is very bad; that fit for drinlnn g requires to be 
bron^t in goabsk^ from wells, distant mile from the 
city walls. The population is variously estimated at from 
10,000 to 20,000. 


Theimportance of Bushirehasmuchincreased of lateyears. 
It is now not only the headquarters of the English naval 
squadron m the Persian Gulf, and the land terminus of the 
Indo-European line of telegraph, but it alsc forms the chief 
station in these seas of the British Indian Steam Navigation 


vuuxfjuuj, n uicu jTuus iis vessels woemy oeween nomoay ana 
Bussorah, and it is further expected that, if our Poreigu Juris- 
diction Act should be applied to Persia, an appellate court 
will be formed at Bnshire. In the meantime several Euro- 
pean mercantile houses have been established in the town, 
and there can be no doubt that if the means of communica- 
tion with the interior were improved, trade would rapidly 
increase. Notwithstanding, indeed, tire drawbacks of bad 
roads, insnffident means at transport (wheded carriages 
being niiknown and beasts of burthen being few and dear), 
want of security, and illegal exactions, the annual value of 
the Bnshire trade is now estimated at ^£600,000, of rrhich 
one-quarter represents the exports and three-quarters the 
imports, the Inlance of trade against Persia at this sin^e 
port thus amounting to about £300,000 a year, which is 
met by a constant drain of the precious metds to India. 
Daring the late war with Persia (1856-57) Bnshire sur- 
rendered to a British force, and remained in our occupation 
for some months. The town yidds a yearly revenue of 
about £15,000, mainly derived from customs, and .is the 
diief place of a districc, extending for 300 milea along the 
sea-coast from Dilem to Congoon, which is assessed in the 
Shir&z register at about £25,000 per armum. At lUshirc, 
in the vidnity of Bushire, there are extensive rains, among 
whidi bricks stamped with cuneiform legends have been 
found, diowing that the jdace was a very old Elamite 
settlement under the kings of Susa. It continued olso to 
fionrish under the name of Biv-Ardeshir, daring the 
gassanian period, and only fell into decay after the Arab 
conquest, its place as the great emporium of trade being 
successively taken ly Sir&f (the modem T&hiri), Keis, and 
Ormuz, ^e British commerdd &ctory was transferred 
from Gombroon (modem Bander Abb&ss) to Bnshire during 
the last century; but the duties of the Bushire resident at 
present are exclusively political. (h. a B.) 

BUSHMEN, or Bosjeshaks, so named ly the British 
and Dutch colonists of the Cape, but calling themselvra 
Saab or Saan, are an aborigmal race of South Africa, allied 
in some respects to the Hottentots, but differing from them 
in several essential points, and along with these having 
nothing whatever in conunon with the Kaffre or the Negro. 
The area in which they are found in nomadic families may 
be described as extending from the inner ranges of the 
mountains of Cape Colony, through the central Kalahari 
desert to near Lake Ngami, and thence north-westward to 
the districts about the Ovambo Biver north of Daiuara 
Land, in about 18° S. lab , or only over the must barren 
portions of the South African deserts, into which they have 
been pressed ly the encroachments of the Kaffre, Hottentots, 
and Europeans, a few also remaining in the most inaccessible 


clefts of the Drakenbeig range about the sources of the 
Vaal. Tlmy rank with the savages of 'Australia as the 
lowest existing type of mankind human nature hping 
nowhere seen in a more destitute or degraded condition 
The Bushmen with whom tho colonists of the south have 
come must in contact are of very small stature, of a dirty 
yellow colour, and generally repulsive countenance. In 
type they semewhat resemble the Mongolians; the cheek- 
bones are large and prominent, the eyes deeply set and 
crafty in expression, the nose small and depressed; the 
hair appears in small woolly tufts with spaces between. 
Among 150 of thmr number measured ly the traveller 
Burrow, tho toUrot man was 4 feet 9 inches the falVs t 
woman 4 feet 4 inches. A hollowed back and protruding 
stomach, with thick hinder parts and small limbs, are 
frequent characteristics nf thw figure, but many of them 
are well-pn^ortioned, all being active and capable of 
enduring great privations and fatig ue. Northward the 
Bushmen appear to improve both in general 
and in stature. Those met with towards Lake Ngami 
by Dr Livingstone are described by him as differing 
^m those of the thirsty plains of the Elalahari, hping of 
darker colour and of good proportions ; some of those seen 
by the traveller Baines in this region are also noticed as 
being taller, some 6 feet 6 inches in heighb Their clothing 
consists of amautle of rkins, termed a harots; but they are 
fond of ornament, and decorate the arms and legs with beads 
and iron or copper rings, and the women sometimes stain 
their faces with red colour. Eor dwellings in the plnina 
they have low huts formed of reed mats, or may simply 
occupy a hole in the earth ; in the mountain districts they 
nuke a shelter among the rocks by hangup mats on the 
windward side. Th^ do not possess cattle, and have no 
animals of any sort excepting a few half-wild dogs, nor 
have they the smallest rudiments of agriculture. Living 
by hunting, they are thorou^y acquainted with the' 
habits and movements of every kind of wild nnim nlti, 
following the antelope herds in their migrationa Their 
weapon is a small bow, strung with twisted sinew, used 
with arrows, which are neatlymodeof areed with a barbed 
head of bone, sometimes tipped with a triangular piece of 
iron, and always coated with a gammy poisonous compound, 
whi^ is variously made in different localities. The chief 
sources of the poison are the milky juice of the Amaryllis 
toxUaria, whi^ is abundant in South Africa, or of the 
, EvphorJda arboresemSf generally mixed with the venom of 
siudres or of a large Uack spider of tire genus Mygale; 
or the entrails of a very deadly caterpillar, called 
N’gwa or ^a, are used alone. From their use of these 
poisons the Bushmen are held in great dread by the neigh- 
bouring races. A rude implement, callM the graaf stock 
or diggmg-stick by the boers,-— consisting of a sharpened 
spike of hardwood over which a stone, ground to a drcnlar 
form and perforated, is passed and secured by a wedge, — 
is used by the Bushmen in uprooting the succulent tuberous 
roots of the several species of creeping plants of the desert. 
These perforated stones have a special interest in indicating 
the former extension of the race of the Bushmen, since tbqr 
are found far beyond the area now occupied by their 
families. 

There does not appear to be the least approach to any 
tribal unify in the wandering groups of toe Bushmen ; 
toey have no chiefs, bodily strength alone forming a dis- 
tinction among them, ^eir language, which exists in 
several dialects, is not intelligible to the Hottentots, but has 
in common with it the nasal, snapping, hissing, or grant- 
ing sounds, oidy used more numerously. The Hottentot 
language is nure agglutinative^ the Bushman’s moremono- 
^llabic ; the former recognizes a gender in names, toe 
latter does not ; the Hottentots form the plural by a snfffx. 
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tlie Bushmen by repetition of the name; the former count 
up to twenty, the latter can only number two, all above 
that being many.” The Bushmen possess a remarkable 
faculty which is not known in p.ny other South African 
natives, that of graphic illustration ; the rocks of the 
mountains of Gape Colony and of the Drakenbetg have 
everywhere examples of Bnsnman drawings of men, women, 
children, and animals characteristically sketched. Bings, 
crosses, and other signs drawn in blue pigment on some of 
the rods, and believed to be some centuries old, have 
given rise to the speculation that these may be remains of 
a hieroglyphic writing ; and the discovery of drawings of 
men and women, with antelope heads, in the recesses of the 
Drakenbetg in 1873 (Orpen in Cape MontMff Magazine^ 
July 1874), also very ancient, recalls the mythological 
figures of Egypt The Bushmen are not deficient in a 
certain intelligence, and are valued as servants by the boers, 
being much more energetic than the Hottentots ; of all the 
South African races ^eyhave the greatest aptitude for 
music and the dance. A r^larly planned and wholesale 
destruction of this race on the borers of the colony in the 
earlier years, reduced their numbers to a gr^t extent ; and 
thou^ this cruel hunting of the Bushmen has ceased, their 
children are still captured by the boers as servants. In reta- 
liation, the Bushmen have long been the scourge of the 
farms on the outer borders of the colonies making raids on 
the cattle and driving them off in large numbers. On the 
wffltem side of the deserts they are generally at enmity 
with the Koranna Hottentots, but on the eastern border of 
the Kalahari they have to some extent become tributary to 
the Bechwana Eaffres. Formerly occupying a much larger 
area, it appears probable that the Bushmen ate the earliest 
remaining aborigines of South Africa, and that they existed 
there before the Koffres, and perhaps also anterior to the 
Hottentots. The discoveries ‘of the dwarf race of the ATflra 
by Dr Schweinfurth beyond the Upper Nile basin, of the 
little Bushman-like Obongo on the western equatorial coast- 
land by Du Chaillu, and of the Okota, an undersized 
people leading a miserable existence in bark huts on a 
branch of the Ogow6 Biver, by De Oompifegne in 1874, 
point to a former more general distribution of this primi- 
tive race. ^ 

Bmroya 4friea, 1801-3 : Bnidioirs JVwwZj, 1822; 

BtJSHNEU, Hokaot, D.D. (1802-1876), anlbnericaii 
thralogian, was born at Litchfield in Connecticut, in April 
18M, and died on the 17th of February 1876. He stu&d 
at Yale College, where he graduated in 1827, after which 
he WM for devon months editor of the Journal of Commerce, 

t! “ Norwich (ConnecticuS 

to IMS he became tutor in Tale College.' His first study 
law, but m 1831 Tie resolved to devote himself to the^ 

i" nf of North Con- 

“ Hartford (Connecticut), where he 

life ho hnd^no 1 During the remainder of his 

BontW j ^0 continued to be dili- 

tooTr preacher and as an author. He 

California o' ^i^***^** “1 the establishment of the university of 
dctcrminul to -raif become its president. Having 

sihlcncy, Bushnell ih^rf P®®®® ®o°' 

with rach freedom o?Fcssed his condnsions, 

doctrine. In IRio ^ himsdf a charge of false 

inSetori Chriel with an 

in which, It was^U T/u>ught, 

the Trinity lie ^®'^® “ ^ 


whose minister was amenable to no external authorily. 
Budmell formally replied 1^ writing Ckritt in Theology, in 
which he employs the important argument that qiiritnal 
tocts can only be expressed in approximatiye and poetied 
language, and condudes that an adequate dogmatic 
theology cannot exist. That he did not deny the divinity 
of Christ he proved ixi The Character of Jesus, fotUddi^ 
his possU>le classification toith Men, He has also publitiied 
Christian Nurture, (1847); Setnunu far ihe New life, 
(1858); Nature and the Supernatural, (1858); Christ 
and his Sedvation, (1864); Wbrh and Play, (1864); 
Vicarious Sacrifice, grounded on Principles of Universal 
Ohligaiwn, (1865); Moral Uses of Dark Things, (1868); 
Sermon on Living Svlijedo; JFomen*s Suffrage, thcK^am 
against Nature, (1869) ; and Fargvoei^ and Law, (1874). 

BUSIBIS, the name of a mythical king of Egypt not 
found either on the monuments or'in the dux>nolo|^cal 
lists, but mentioned by the later Qredr writers and 
mythologists. By Apollodoms he was made the son of 
ASgyptns, and an Egyptian king, or else the son of Poseidon 
and Lyssianassa. ' After Egypt had been afflicted for nine 
years with famine Fhrasius, a seer' of Qyprus, arrived in 
Egypt and announced that the cessation of the famine 
would not take place until a foreigner -wos yearly sacrificed 
to Zens or Jupiter. Bustris commenced by sacrificing the 
prophet, and continued the custom by offering a foreigner 
on the ^tar of tire god. It is here that Busitis enters into 
the circle of the myths and parerga of Heradei^ who had 
arrived in Egypt ^m Libya, and ■was seized and bound 
ready to be Trillftd and nfflBrad at the altar of 
Hemdes burst the bonds which bound Mm, and, 
his club, slew Bnsiris with Ms son AmpMdama^ and his 
herald Chalbes. This exqiloit is often represented^ 
vase paintings, the Egyptian monarch and his compwiom 
being represented as negroes. Although some of the Greek 
writers made Busiris an Egyptian king and a succ^or oi 
hfenes, about the' sixtieth of the serihs, and the bnilder oi 
Thebes, those better informed by the Eaqrtians rejwtcd hnn 
altogether; they do not oven admit that he wastheheutei^ 
of Osiris set over the lands opposite l^osmm f®® ® 
Mediterranean, nor do they recognize Mm as livi^ t 
centuries after Perseus and later than Heradea van^ 
esoterical explanations were given of the myth, 
name not found as a king is recognized in ttot of on 
more dries of the same name in Northern l^ypt 
legend was unknown both to Homer and to 
appears after the Qredrs were more Mtimatdy acquw 
with Egypt, and had seen the wall-paintings, or®P® ^ 
imderstood the popular tales and traditions of the 
for there is no solid reason to bdieve tiiat human sa 
were ever offered in the country. .,^i -f 

BUSIBIS, the name of an Egyptian town, me ^ 
the Busirites nomos, or Busirite nom^ 
hiero^yphs Fa-osiri, or Place of Osiris, ^ 
deity of the placa It is the modem It 

according to Herodotus, in the middle of m® " 
was supposed to be dose to the entrance o* jn 

the AcMu, or Elydnm, and the nome to bo tha 
tire Mero^yphs Eahebs ; and Busiris itsdf may 
the Egyptian Tatiu. Close to the town, 

Fhatnitishor Fathmitish arm of the Nil®* wislh 
of the king Sahura, the successor of Uskofan, a ^ 

4th dynasty ; this was called tho SaJsa, or 
“ Bising Soul,” and some supposed that the nam 
or " dJy of Sahura,” may have been 
Busiris instead of Porosiri. The later their 

many different versions of 'tiie name oP ^ jusiii* 
ow'n mythology, sufffl as that Isis had *^?**iv- jjjc® ^ 
in the wooden figure of a cow, and that 
hence called Bousosiris, or that tho goddess haa 
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Osiris, vhea killed bj l^bon, in Che body of the same 
animal enreloped in bandGiges — legends evidently confnsed 
with the burial of the Apis in the Serapenm which lay in 
thevicinify. The shrine of the goddess Isis was situated 
in it, and a great annual festival and lamentation of Osiris 
held there, which appears from an inscription of the temple 
of Dendwah to have taken place on the 14th day of the 
month Ctioiak. At the time of the privilege, conferred 
on the nomes of Egypt'l^ the Emperor Hadrian, of coining 
the money struck at the rime of his visit to that country, 
and dated in the 11th year of his reign 117 aj)., the 
Bnsirite nome issued smtdl bronze pieces on which is the 
goddess Isis standing holding a cow or goat in one hand 
and a serpent in the other. Demetrius of Fhalerom, the 
philosopher, exiled Ptolemy Fhiladelphns, is said to 
have died at Busiris 284 b.c., having put an end to his life 
by the bite of an asp. The city was destroyed by the 
Emperor Diocletian in Che 3d century a.1)., but the Ckipts 
and Arabs have preserved its name in Bouriri and Abnsir. 
Another village of the same name is supposed to have 
existed in the Letopolite nome. 

Herodotus, iL 69, 61, 165 ; Apollodortis, iL ^ 6 ; Diodorus, L 17; 

Isocrates, Omt., iL; Hv^u^ J%6., iL 45 ; SchoL Apollon. Bhod., 

iv. 18, 96 ; Gerhare, TrinlaAaUn, 8 8 9 ; Tochon D’Aimecy, 

Btdierdua swr lea Mtdailtea oa tumua, p. 190. 

• * 

BUSSORAH, Bassoba, Balsoba, or Basba, a celebrated 
dty of Asia, in the government of Baghdad, situated in 
47° 34' E.'long., 30° 32' H. laL, on the western banks of 
the Shatt-el'Arab. It is about 70 miles from the month of 
that noble stream, which is navigable to the city for ships of 
^ 300 tons burden after passing the bar at its month; this, 
however, they can only conveniently do at spring-tides. 
Bussotah is aurrounded walls, which are kept in a 

tolerable state of repair. !l^ey have five gates, and are at 
the lowest computation about seven miles in circuit Two 
canals, cut from the river, surround the town on either 
side; and uniting' bqrond it on the western side, form a 
complete ditch to the fortifications. The houses are meanly 
built, partly of sun-dried and partly of burnt bricks, with 
flat roofs surrounded by & parapet; and the bazaars, 
though stocked with the richest merchandise, are miserable 
structures, not arched as in Baghdad and the Persian towns, 
but covered with mats laid on rafters of date trees, which 
hardly afibrd protection from the scorching rays of the sun. 
The streets are irregular, narrow, and unpaved, and the 
town itself is disgustingly fllthy. Of the vast area within 
the walls, the greater proportion is occupied with gardens 
and plantations of pahn trees, intersected by a number of 
little canals, cleansed twice c^y the ebb and flow of 
the tide, which rises here about 9 feet The largest of 
these canals, which approaches the old English factory and 
the palace of the governor, situated about two miles from 
the river, is continually crowded with small vessels. The 
town has scaredyany public buildings that deserve notice. 
It has khans and coffee-houses without number, a wretdied 
hiitnmam (or bath), and upwards of forty mosques, of whidi 
oneonly is worthy of theiume ; and thL, with the palace of 
the governor, and ^the old English factory, which are all 
contiguous to one another, are tire only decent bufldings in 
the place, ^e old English factory, which was establ^ed 
at Bussorah ly the East India Company, about the middle 
of the last century, ceased to exist with the expiration of 
tire trading privileges of the company. The budding has 
now passed into private hands, and the British vice-consul, 
who protects our trading interests, resides at 'the modern 
village of ^lagldl, which has been built in a healthy position 
on the tight bank of the river a few miles from the Turkish 
town, ^e popnlation of Bussorah is a heterogeneons 
mixture of all thenations in the East, and consists of Turks, 
Arabs, Indians, Persiams Armenians, Jacobites, and Jews. 
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The Arabs constitute the prindpal class ; and the Turks, 
though they are masters of the town, are almost the least 
nnmerons. 

Bussorah is a great emporium of Indian commerce: Six 
or eight English ships arrive in the course of a year from 
India ; but the chid part of the traffic is carried on in 
Arabian bottoms; and the merchants of Muscat possess 
some of the finest vess^ that navigate the Indian seas. 

. From various pa^ of Hindustan Bussorah receives silk, 

I muslin, linen, white and blue doths for the clothing of the 
i Arabians,, gold and silver stuffy various metals, sandal- 
I wood, and indigo ; pearls from Bahrein, and coffee from 
i Mocha ; shawls, fruity and the precions metals from Persia ; 
spices from Java ; and European commodities, which are 
scarce and dear, f^m different parts. The trade with the 
I interior is conducted by means of caravans to Aleppo and 
Baghdad, whence the goods are conv^edto Constantinople. 
The returns are made in Indian goods, bullion, pearls, 

I dates, copper, raw silk, gall-nuts; and the horses, whid 
are very strong and beautiful, ace e:^orted in large numbers 
by the English. 

The situation of the town is unhealthy, owing to the 
inundations of the river, from which noxious exhalations 
arise ; and strangers are commonly attacked ly fever after 
a short residence. The adjoining country is fmtile, produc- 
ing, besides rice, wheat, barley, and dates of different 
species, a variety of fruits and v^taUes, such as apricots, 
apples, figs, olives, pomegranates, and grapes ; and cabbages; 
broccoli, lettuce, onions, pease; bean^ and truffles, in vast 
quantities. There are whede fields of roses, which the 
inhabitants cultivate for the purpose of making attar, ^e 
liquorice plant also grows amidst the palm groves on the 
borders of the river. 

The city of Bussorah was origirully founded by Omar, 
636 A.P., on a canal ei^t miles BYT. from its present site, 
where the town of Zobeir now stands; and its situation was 
so favourable for commerce that in a few years it became 
a large and floruishing dfy. The canal, however, soon 
became useless, and the city uus abandoned. The present 
dfy was conquered by the Turks in 1668, and since that 
period has been the scene of many revolutions. It was 
taken in 1777 after a siege of dght months, by the 
Persians under Sadick Ehan. In about a year it fell again 
into tire hands of the Turks, who were again deprived of 
it by the- sbdkh of the Montefik Arabs, ^e town was in 
tiie October following recovered by Soliman Pasha, who 
encountered the sheikh on the banks of the Euphrates, and 
pnt him to flight ; and it has since remained in the hands 
of the Turks. 

Under the government of the Turks Bussorah has 
dwindled down to a mere second-rate town, the permanent 
population at present (1876) being certainly under 10,000. 

In the river there is perhaps a greater show of activiiy just 
now than in past times, as the Turks employ a considerable 
naval force in the Persian Gulf to support their land 
operations against the Arabs, and the Bussorah roads form 
the headquarters of the squadron, while two or three Turkish 
steamers also ply upon the river, and have their depdb 
upon its bank. There are two steamers also bdonging to 
the Tigris and Euphrates Navigation Company (besides a 
war steamer maintained by the British Government in 
virtue of a sperial firman), which convey merchandise and 
passengers between Baghdad and Bussorah ; and, lastly, the 
vessels of the British India Steam Navigation Company 
visit Bussorah every week from Bombay and Bushire ; but 
as the trade fostered by these means is entirely one of 
tranrit, it confers little benefit on the town or its inhabi 
tants. ^e village of Maghil, however, on the banks ol 
the Euphrates, at the distance of three or four miles from 
Bussorah. where the wharve» and store-house of theEuropcan 
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companies are situated, is becoming a considerable place, 
and may be expected ultimately to supersede the Turkish- 
town. The terminus of the Oonstantinopleline of telegraph, 
which furnishes an alternative means of conunnnication 
between England and India, is at FAo, near the mouth of 
the Euphrates, and at the distance of about 60 miles below 
Bussorah. A good deal of attention has of late years been 
directed to Bussorah in connection with the proposal for a 
railway to unite the Mediterranean with the Pcpian Gulf, 
either by way of the Tigris or Euphrates valley. In no 
case, however, would it be desirable to establish the terminus 
of such a railway at Bussorah, where the climate would 
prove most destructive to European life. The most eligible ‘ 
site for the terminus would be -either at Eowait on the' 
sea-coast, 50 miles south of Bussorah, or at the Persian 
town of Mohamreh, where the Eardn Biver disembogues 
into the Euphrates. Quite recently thfi Turkish Govern- 
ment has decided to dissomate the Bussorah district, with 
its dependencies, from Baghdad, and to attach it to the 
newly-created province of Arabia, the headquarters of the 
pashalic being established at El Hassa; but such on 
arrangement is not likely to be permanent. (b. an.) 

BUSTABJD (cormpted from the Latin Avis iarda, though 
the application of the epithet^ is not easily understood), the 
largest British land-fowl, and the Otis tarda of Linnmtia, 
which formerly frequented the champaign parts of< Great 
Britain from East Lothian to Dorsetshire, but of which the 
native race is now extirpated. Its existence in the northern 
locality just named rests upon Sibbald’s authority, (c/rco 
1684), and though Hector Boethius (1526) unmistakobly 
described it as an -inhabitant of the Merse, no later writer 
than the former, has adduced any exddence in favour of its 
Scottish domicile. The last examples of -the native race 
were probably two killed in 1888 near Swaffham,- in Norfolk, 
a district in which for some years previously a few hen- 
birds of the. species, the remnant of a plentiful stock, had 
maintained their existence, though no cock-bird had latterly 
been knoivn to bear them company. In Suffolk, where the 
neighbourhood of .Icklingham formed its chief haunt, an 
end came to the race in 1832,* on the wolds of Yorkshire 
about' 1826, or- perhaps a little later j and on those of 
Lincolnshire about the same tiine. Of Wiltshire, Montagu, 
writing in 1813, says' that none had 'been, seen in their 
favourite -haunts on Salisbury Plain for the last two or 
three years. In Dorsetshire there is ,no evidence • of an 
mdigenous example having occurred since- that date, nor in 
Hampshire nor Sussex -within the present century. . IVom 
other Engluh counties, as Cambridgeshire, Hertfordshire, 
and Berkshire, it disappeared without note being token of 
the event, and the direct cause or causes of its extermination 
ran only be inferred from whatj on testimony cited bv Mr 

SrfT. ^ PP* 1-^2), is knoi4 to 

have led to the same result in Norfolk and Suffolk. In 

« extension of plantations rendered the country 

wfatted for a bird whose shy nature could not brook the 

® in the former 

improved agricultural implements, 
to the discovery 

and generally the destruction of every nest, for the bird's 
chosen breeding-place was in wide fielS-" bS^^^aS 

tion i'^theS^ ®®lled,.^f ivinteivcom. Since the extirpa- 

straying most likely from 
the open country of Champagne or SaLinv Ld 

»d.Jt ,n.l. ril ncarot. 

.ajeai™. 


tip of the bill'to'the end of the tail,- and its wings have an 
expanse of eight feet or more, — its weight varying (possibly 
through a^) from 22 to: 32 pounds. This last was that 
of one wMch occurred to the younger Nauraann, the best 
biographer of the bird ( Toffd beut^/an^, vii p. 12), who, 
however, stated in 1834 that he was assured of former 
existence of examples which had attained the mass of 35 
or 38 pounds. The female is considerohly smaller. Com- 
pared with most other birds frequenting .open pkces the 
Bustard has disproportionately short legs, -yet the bulk of its 
body renders it a conspicuous and stalky object, and when 
on the wing, to which -it -readily takes,- its flii^t is:n5t 
inferior in majesty to that of an Eagle. The bill is- of 
moderate length, but, owing to the exceedingly flat head 
of the bird, appears longer than it really is. The nech^ 
especially of the male in the breeding-season, -is thick, and 
the tail, in the same sex at that time of .year, is genemlty 
carried in . -an upright position, bmng, however, in .flu 
paroxysms of courtship turned forwa^s, while the head 
and neck are simultaneously reverted along the hacl^ 
the wings are lowered, and t^ir shorter feathers erected. 
In this posture, which has. been admirably-tportrayed by 
Mr Wolf (£dol. SieU^s, pL 45), the bird presents a veiy 
strange appearance^ for the tail, head, and- neck- are almost 
buried amid the upstanding feathers before 'named, and 
■the breasts are protruded to a remarkable erient. The 
Bastard is of a pale grey on the neck.aud white benea^ 
but the hade is beautifully barred with russet .and bhu»i 
while in the male a band .of - deep tawny-brown— in some 
examples approaching a. daret-colonr— rdescends . from 
either -shoulder and forms a broad. gorget, on. tte breast. 
.The secondaries and greater wing-coverts are .white, 
(trasting vividly, as the bird flies, with the black 
Both, sexes have the .ear-coverts, somewhat don^teo-- 
-whence doubtless is derived the name Otu 
the male is adorned witii.a tuft. of lon& wlnt^ pw ? 
plumes, -springing from each side of the .base of itnei^ 

-dihle. The food of the Bustard-fconsists of/dmosto^ 

•of -the plants natural to the' -open country it loves, d 
' winter it will readily forage on' those .which are .g^ 
by man, and especiaUy coleseed and simihff era Jr 
.To this vegetable diet mneh' animal matter .is sad 
occasion offers, and from an earth-worm tc a n« • 
little' that lives and.'moves seems to come .amiss 
appetite. --r .... alioot 

Though not many birds- -have had more wnt ^ 

them than the Bustard, much remains -to be - oe ^ 
with regard to its economy. ^moot .point, 'W ^ 
most likely always remain undecided, is-whetnerra ^ ^ 
race was migratory or not, though that' such is “ ^ . js 

the species 'in .most parte of -fee 'European ■®, 
beyond dispute. Equally uncertain as yet “ • 
whether, it is . polygamous', or not— tiie-'cvi ^ 

-perhaps'in favour -of its- ba-ving-that-natora - ^ jp 

the .most singular properties of the bird -is tn Lidr-sacfci 
some of the fully-grown males 'of a p^ch ® 
opening under the tongue. This extraor^flY . . god 
discovered by James -Douglas,' a Scotch -p P ^ 
made known by Albin in 1740, though ite Mjjothf 
hinted by Sir Thomas Browne Jsixlyyrate bm 'ting in 
the Emperor ' Frederick Il-phas ^®®®, in»>bs 

examples that, from the exhibition of all J®® ^ . and n* 
of vii^ty,' were hdieved.to‘-be thoronghly Ijest 

to ite function and mode of devdopmentjuaOT 

be suspended, with- the - anderstonding ^ lira 
supposition of -its serving as' a '-receptacle w 
might supply itself or ite . 

places must be deemed to be in 

structure of this pouch — ^the'existenra 
examples -has been wdl established, — 
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and ihougli there is reason to believe that .in one form or 
another it is more or less common to several exotic species 
of the family Otididae, it would seem to be as inconstant 
in its occurrence as in its capacity. As might be expected, 
this remarkable feature has attract a good deal of attention 
'{Journ. fur OrnitK 1861, p. 153 ; Ibis, 1862, p. 107 j 
1865, P..143 ; JProe. Zool. Soc. 1865, p. 747 ; 1868, p. 
741 ; 1869, p. 140 ; 1874, p. 471), and the researches of 
Professor Garrod, the latest investigator of the matter, 
shew that in an example of the -Australian Bustard (Otii 
australis) examined by him there was, instead of a pouch 
■or sack, simply a highly dilated oesophagus — ^the distention 
-of which, at '.the bird’s will, produced much the same 
appearance and effect as that-of the undoubted sack found 
.at times in the 0. tarda. 

The distribution of the Bastards is confined to the Old 
'World — ^the bird- so called in the Fur-Conntries of North 
America, and thus giving its name -to a lake, river, and 
cape, being the Canada Goose (Beraida eoTituleisis). In. 
'the Falsearctic >Begion we have the 0. tarda already men- 
ttioued, extending from Spain to Mesopotamia at leasi^ ‘and 
from Scania to Morocco, as well os a smaller species, 0. 
telrax, which often occurs as a straggler in, but was never 
andn^bitant of, the British Islands. Two spedes, known 
indifferently -by the name of- Houlxira (derived -from the j 
Arabic), frequent the more southern portions of the Re^on, I 
nnd one of them, -0. maequeeni, though having the more 
eastern range and reaching India, has several times occurred 
in. North-western Europe, and. once even in England.- In 
the east of Siberia the place of 0. tarda is -taken by the 
nearly-allied, but apparently- distinct, 0. dybomMi, which 
would seem to occur alsodn Northern China. Africa is the 
chief stronghold-of-the family, nearly a score of well-marked 
spedra bdng. peculiar -to that continent, all of whidi -have 
been by- later systematists separated -from •the genus Otis. 
India, too, has-three peculiar spades, the smaller of -which 
are there known as Floricans, and,-like-8ome of their African 
and one of- their European^ cousins, are remarkable for the 
ornamental plumage -they assume at the breeding-season. 
Neither -in Madagascar nor in the -Malay- Archipelago -is 
there any form of this family, but Australia possesses one 
large -spedes already- nameh • ‘Erom-Xenophon’s'-days 
{Anab. L 5) to -our -own, -the flesh^of Bustards 'has been 
■esteenmd as of the highest-fiavonr. -The Bastard -has long 
been protected by the game-laws in-Great Britain,- but, as 
‘ will have been seen, to Uttle purpose. A few'-attemptshave. 
been made to reinstate it as a denizen of this country, but 
none on any scale thatwould ensure success. Many of the 
older authors conddered the Bastards allied to the Ostrich, 
a most mistaken view, their afidnily -pointing- mparently 
'towards the Cranes in, one direction -and the-IloveT8''ia 
another. ... !(A,-»r.) 

BUSTO ABSIZIO, a town of Italy,- in- the province of 
Milan and district of Gallarat^ about 49 miles -NsW. of the 
dty. of Milan<-by'TaiL--Its church-of Santa 'Maria- was 
planned by Bramante, and contains frescoes by Gaudenzio 
Ferrari ; • and-St John’s is also a noble building. Cotton is 
'manufactured in the -town, and the nne m cultivated in the 
-neighbourhood. Population in- 4870,- 12,909. - 

BUTADES, wrongly called Dxbutadxs, a Greek-modeller 
'in olay, whom fable describes as the first who modelled the 
human face in that materiaL - The story is that his daughter, ■ 
smitten with love for a youth at Corinth where they lived, , 
-drew- upon the wall the outline of -his shadow,- and that 
upon this outline her hither modelled -a face of the youth 
in clay, and baked the model along 'with the clay tiles-which . 
it was his trade to make. This model- was preserved in . 
Corinth till -Mnmmias sacked that town. This incident led 
Butades to ornament the ends of roof-tiles ‘with human' 
faces, a practice wluch is -attested- by numerous existing 


examples. - He was a native of Sicyon, and probably lived 
about 600 B.C., at which date Corinth seems to have been 
a fiourishing centre of working in day. 

BUTCELEB-BHID, a 'name frequently ^ven - to the 
Shrike family of Birds (Zaniadce), and particularly to the 
Great Grey Shrike (Lanius exeubitor). See SwnTir-p 

BUTE, CouxTY OF, is composed of three groims of islgTidf 
which' lie in the Firth of Clyde, betwixt the coasts of 
Ayrshire on the easl^ and At:^llshire on the north and 
wpt, viz., Bute, -from which the county takes its 
'with Inchmamodi, a mile to westward; the two Cumbrae^ 
less than- a mile apart ; and Anan, ‘with the Holy Isle and 
Pladda islet^ separated from each other by about a mile; 
the- groups themsdves being divided by channels from 
five to ei^t or ten miles in wUtL The area of the county 
is about 225 square miles. -Before the application of 
steam-to navigation and the introduction of the railway 
^tem, the voyage from Glasgow to But^ Cumbrae, or 
Arran was alwa^ tedious and disagreeable, 'and sometimes 
fraught with peril, being performed in small and generally 
I open sail-boats, often occupying days, and occasionally 
even weeks ; now, ly rail and steamer, the several islands 
I can be reached in an-hour and a half or two hours from 
Glas^w. In consequence of those facilities, and their 
acknowledged salubrity of dimate, beauty and sub- 
limity of scenery, and scientific and historic interest, the 
diief idands of Buteshire have for years attracted increas- 
ing numbers of tourists, artists; and men of science from 
all parts of the world. Buteshire, with the exception of 
some half-dozen small estates, is in the hands of four great 
proprietors. -Arran, Holy Isle, and Pladda belong to the ' 
duke of Hamilton, and Bute and Inchmamodi to the 
noble marquis who derives his title from the former. The 
Larger Cumbrae is- the properly of the earl of Glasgow and 
Lord Bute; and the Lesser Cumbrae, with its single 
&rm,-bebngB to the earl of Eglinton. The -proprietors' of 
Bute and the Larger Cumbrae, — whose -residences are 
respectivdy Mount Stuart, a few miles from Bothesay, and 
the Garrison, a handsome marine -villa in the heart of Mill- 
port, — ^have ^ven every encouragement to feuing and to 
all public improvements; consequently the beautiful water- 
ing-places in thdr vidnily-have grown rapidly in population 
and importance. The census of 1871 gi-ves the resident 
population of Buteshire at 16,977, 7623 males and 9354 
females. Of these 10,094 were in Bute, 5259 in Arran, 
and.1624 in the Cumbraes. Since then the numbers are 
known to have largdy increased, and in summer the popular 
tion must be vastly greater. The dectoral roll, which 
grows of course -with the growth of the better dass of 
feuars and householders, numbers at present 1150 voters. 
Prior to 1832 Buteshir^ altematdy with Caithness-shire, 
sent a member to Parliament, — ^Bothesay enjoying at the 
same -time the privilege of sharing a representative with 
Ayr, Campbdton, Inveraray, and Irvine. On the passing 
of the Befonn Bill of 1832, Bothesay was merged in the 
county, which dnee then has had a member to itself. 
ButesMre and Benfrewshire form one sheriffdom, with a 
sheriff-substitute reddent in Bothesay, where are also 
dtnated the county buildings, including the court-house, 
prison, and public offices, ^e circuit courts are held at 
In-veraray. 

Bute, the most important of the several islands in the 
hfrth of Clyde which constitute the cormty of the same 
name, is situated about 18 miles west of Greenock, and 40 
by water from Glasgow. It is about 15 miles in length, 
^tending- from the picturesque ' “ Ejles ” — ^the narrow 
-winding strait which separates the island on the north from 
the dbtrict of Cowal — ^to the Sound of Bute, about 8 miles 
in width, whidi separates it on the south from Arran. In 
breadth the idand is unequal, from the deep indentations. 
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ou both aides, of its ntuaerous bays, but it averages from 
3 to 5 miles, having on the east the Cumbraes 5 miles 
and the Ayrshire coast 8 miles off, and on the vest Indr- 
marnoch (with an area of 675 acres) close at hand, and 
Ardrishaig, the highway to the Hebrides, within little more 
than two hours’ sail of Bothesay. 

The island has an area of 31,161 acres, two-thirds of 
which are arable, the repiinder consistiDg of hill-pasture, 
plantings, moots, and sheets of water. Of the latter there 
are six. The largest. Loch Fad, 3 miles from Bothesay, is 
nearly 3 miles in length and about ^ mile in breadth. 
From this copious source the Bothesay cotton-spinning 
mill, the first establishment of the sort erected in Scotland, 
derived by gravitation its propelling power. The mill 
continued in active operation, giving emplqrment to some 
hundreds of people, until a few years ago, when, from the 
machiner}' Laving becoihe antiquated and other causes, it 
ceased to be remunerative, and vras closed. There are 
still two factories in the neighbourhood, with more modem 
machinery, for the weaving of doth, but they are driven 
by steam-power. Loch Fad has a peculiar interest attach- 
ing to it, from having, on its western bank, the cottage 
bmlt in 1827 by Edmund Kean, the great tragedian, who 
there found it “glorious through the loopholes df retreat 
to peep on such a world.” The cottage, after Kean’s 
death, fell into the hands of Mr J. B. Neilson, the ingeni- 
ous inventor of “the hot-blast,” and is now the property of 
Lord Bute. Hotnithstanding the change of hands, the 
drawing-room is still retained precisely as Kean left it. 
Loch Ascog, within two miles of Bothesay, is less than Loch 
Fad, but quite as useful It covers an area of 72 acres, 
and supplies the inhabitants of Bofliesay aith excellent 
water for domestic purposes. Quien Loch covers 54 acres, 
Greenan Loch 12, Xiom Hhu 9, and Lochantarb 6 acres. 
The climate of Bute is mild, genial, and healthful, and is 
likened, not unfrequently, to that of Devonshire or of Mont- 
peUier. The mountains of Argyll and the peaks of Anan 
breaking the douds as they pass from the Western Ocean, 
less rain falls on Bute than on any other part of the west 
coast; and the sea-breezy generally blowing from the west 
and south, keeps the air cool in summer, and prevents 
snow from remaining or ftost from continuing long in 
winter. The soil of Bute, for Jhe most part light and 
gt^Uy, produces, under skilful treatment, exceUent crops, 
parfocularly of potatoes, which, being readily disposed of 
by the acre whde growing, are conveyed in bands day by 
day to the Glasgow market. The farmers are a respect- 
able class of men, intdh'gent, able-bodied, and long-lived. 
Coal has been found in the island, but of inferior quality 

indispmsabfe 

mineral are therefore brought from the fidds of A^ire 
and Lanaite^e. Native limestone has been burned and 
It given way almost entirdy to 
“ exteusivdy imported for bmlding and 
SSS. purposes. Of soft red sandstone, slatefaud 
no lade, but they ate chiefly used in the 
galjles and back walls of tene- 
ment^ white sandstone and slates being largelv imuorted 

At ICUpVmm ^ rapidly increasing in number. 
^ IvilAattau there is an abundance of lupeiiorday 
and a thriving bnck and tile work GraniW a S 
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view all round the island, might have been found, was 
begun in 1719 by the second-earl, and finished after his 
death, in 1723, by Lady Bute, a daughter of the first duke 
of Argyll It is a plain unpretentious mansion of nmitpritf e 
dimensions, recently mu(^ improved internally by the 
present marquis. 

To the geologist, Bute offers little attraction as compared 
with Arran ; yet the masses of conglomerate on the beach 
and forming the bold cliffs at Craigmore ; the dykes of 
trap which crop up strikingly through the red sandstone 
and conglomerate at Ascog, and whi(£ may be traced i^ore- 
ward towards Bogany Point and across the island to 
Ettrick Bay; and the vitrified forts atDunnagoil (Garroeb- 
head) and Island-bui (Kyles), — whether result of 

volcanic action or only of beacon fires is doubtful,— 
will not be found unworthy of Us notice. To the anti- 
quary and the student of mediaeval history Bate ofiers 
ample scope. The Druidical monuments, and the barrow^ 
cairns, and cists are nummous throughout the island, as 
are also the remains of anmeni diapels. For an account 
of Bothesay Castle and its deeply interesting hisfoiieri 
associations, see Bothesay. Ano^er object of interest is 
St Blone’s chapel, picturesquely cituated in a sheltered nook 
in the parish of Kingarth. It is believed to have been 
founded in the reign of Malcolm Canmore, towards the dose 
of the 11th century, on the site of a much oUct cM«. 
This seems not improbable, as St Blane, who is said to hare 
been a nephew of St Cattan, lived in the latter half of the 
6th century. At all events, the names of both saints hare 
been perpetuated in connection with the chapel 
nei^boiiriog bay of KUchattan. In the year l-O** 
WMter, Stew’ard of Scotland, anxious “for the so^ m 
kings David and Malcolm, and the souls of his wn fethtt 
and mother,” as well as for “ the salvation of hi^di o™ 
hdrs,” granted a charter conv^ng Bt Blane’s, 
valuable belongings in Bute, “ to the monastery 
and "the monks serving God therein.” Time out of »» 
the chapel has been a min, surrounded numerous graw 

of the forgotten dead ; and having passed long 
from the custody of the church, it again belong?, wtn 
lands attadied to it, to a Stuart, Lord Bute. . 

There are stiU extant and habitable several old 
ill Bute, one or two of which may be pointed out 
most considerable is Karnes Castle, three n^es a 
of Bothesay. It stands in an extenave 
opposite the fine bay of the some name. It W® t 
residence of the Bannatyue family, a member m 
Lord Bannafyne, a judge of the Court 
projected the Highland Society in 1784 , and g- 
village of Port-Bannatyue, an abode of bar^ fi® 
and now also a ffouiishing watering-place. Asia 
and castle are now the property of Lord Bute. 

House, about three miles from Bothesay m tae 
direction coastwise, is another old manaon ® ^ - j,# ft 

baronial style. Standing on a richly-wooded 
commands extensive views of the 
regarded from the road or tiie water in ib® 

enhance the beauty of perhaps the finest lano^P ^ ^ 
reland. The estate of Ascog belonged at o® . 
branch of the Bute family. In 1816 it enisa^S’ 
the late Mr Bobert Thom, C.E., of the Bothes y 
mill, who acquired celebrity by snecess^y^^^ 
the introduction of water to the town of pwe ^ jjigjay, 
The island is divided into four pansnes, 



Established churches, with a Gaelic . ipjgsbj't®’**® 
churches, with a Gaelic chapel, one United / gjj 
church, and three chapds — Episcopalian, 

Boman Catholic; while at Kingarth were 
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charches, Established and Free ; at Ascog one, a Free 
church ; and in North Bote an Established and a Free 
church. The school acconur .idation is likewise ampl^ both 
in town and conntrr. 

Touching the ori^ of the name of Bute, there is con- 
siderable donbL It has been written Both, Bote, Boot, 
and Boris, and may thus f.e derived from “Both,” which 
is the Irish for" a cell," St Brendan, an Irish abbol^ haring, 
it is said, caused a c^ to be erected in the island in the 
6th century ; or it may have been derived from the oM 
British woi^ “ Ey Budh,” or the Gaelic words “ Ey Bhiod,” 
signifying the "island of com,” or “island of food,” from 
its fertility as compared with the neighbouring islands and 
Highland districts. Although now all but obsolete Gaelic 
was formerly the current language spoken. The Butemen 
in fighting times were called Brandanes, a distinction which 
they prized ; and the numerous small landed proprietors, | 
in virtue of a charter granted them in 1506 by James IV., 
took the title of baron, which became hereditary in their 
families. The title is now all but extinct, the lands 
which conferred it having passed by purchase from time 
to time, with one or two trifling exceptions, into possession 
of the Bute family. The descendants of the Brandanes 
were among the earliest to take part in the volunteer move- 
ment, by fomishing a couple of batteries to Lord Lome’s 
battalion of Argyll and Bute Artillery Volunteers, as well 
as a company to the Benfrewshire Bifles. 

Great improvements have been recently made and are 
now (1876) in progress in Bute. The renovation, all but 
completed, of the grand old castle, and the formation of 
the esplanades of Bothesay, — ^together with the erection 
of an aquarium, and of an iron pier, where the accom- j 
modation was wanted, at the entrance to the bay, will 
tend, with other appreciated advantages, to give the island 
and shores of Bute a higher place than ever among the 
att raction s of the Clyde. (n. h.) 

BUTE, JoHJT Stuart, thibt>£arlot (1713-1792), for 
a brief time prime minister of England, was bom in 1713, 
and was educated at Eton. Horace Walpole, who wu one 
of his contemporaries there, tells us that Bate "studied i 
simples in the hedges about Twickenham.” For many 
years he resided in the remote island of Bate, where he j 
appears to have diligently studied mathematics, mechanics, 
and natnral science. He married the daughter of Mr and 
the celebrated Lady Mary Wortley Montagn, an alliance 
which subseqnently bronght the large Wortl^ estates into 
his family. A mere accident introducsd him at court; a | 
shower of rain intermpted a cricket match at Cliefden, and 
led to his services being required by the Prince of Wales, j 
He received a bedchamber appointment in the household 
of the prince. Prince Frederick died, however, next year, j 
and Lord Bute lived in retirement. On the formation 
of a separate household for the princess and the young 
princes, he received the appointment of groom of the 
atole, somewhat to the disratisfaction of the old king, 
George XL, who gave him the gold key of office in an 
amgradous way. In the househdd of the Prince of Wales 
Lord Bute acquired great influence over the mind of the 
youthfnl heir of the throne and his. mother. The scandal 
of the last centnry associated his name most intimately 
with that of the princess, but for this crael and persistent 
jumour there appears to be no fonndation either in con- 
temporary literature or in the large inedited Bute MSS. 

Lord Bute does not appear to have had much to do 
with the education of the future king and his brothers, 
which was chiefly left in episcopal hands. He tool^ how- 
ever, some part in the direction of his studies, and is known 
to have read Blackstone’s Gommenfarits, when still in MS., 
with him. He seems also to have inculcated him with the 
writings of Bolingbroke, whose theory' was that a king 
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should not only reign bnt govern, and who had ske tched ont 
the ideal of a patriot king. The constant language of the 
Princess Dowa^r, reechoed ly the groom of the stole, was 
"George, be Eng!” In 1760 Geo^ II. died, and the 
young kEg proceeded to put in practice the teachings he 
had received. This marked an important era in constitu- 
tional history. Then began the era of the " king’s friends ; ” 
the royal \nll was to be supreme; the ministers were 
simply to act ministerially, giving expression to and cany- 
ing ont the sovereign's pleasure. It is manifest that this 
doctrine weakened the responsibility of ministers and the 
authority of parliament, and invited dangers in the direc- 
tion both of absolutism and of anarchy. Bate, however, was 
prepared to cany out a sdieme very like Strafford’s 
“Ihorongh” with zeal and energy. The day after the 
accession Bute was made a priry councillor. A little later 
he was made secretary of state. Afterwards he was made 
Knight of the Garter. The king told the ministers, ‘ Lord 
Bute is my very good friend;” and the royal ^ was 
expressed through him. The extraordinary spectacle was 
witnessed, on the meeting of parliament^ of a man with no 
political connection, who had never been in the cabinet 
end who had never served in any ministerial office, being 
practically prime minister. 'What he was in reaUly he 
soon became in name. In the Shdburne Correspondence 
we find him asserting that there was nothing which he 
conld not do. The ministers at the time of tire accession, 
who both in the Eastern and the Western World were main- 
taining the war with France with the greatest glory and 
success, were William Pitt, the dnke of Newcastle, and Mr 
Legge. The last, Mr Legge, was ignominiously dismissed. 
Htt conld not carry the support of the cabinet in his pro- 
posal to dedare war against Spain, and therefore resigned, 
— a resignation whi^ probably prevented a dismissaL 
Such insults were heap^ upon the dnke of Newcastle 
tha^ although he long clung to office, he was at lest 
compdled to resign. 

As premier, Bute showed considerable ability. Lord 
Mansfield said he never knew any man come to business so 
late who did it so well, and he proved an extremely good 
speaker. He also gave considerable patronage to literature 
and ark He had several distinct points of policy. He 
wished'to close the era of war and make peace with France. 
He wished to sever the political connection between 
England and Hanover, He wished to humble the dominant 
Wffig families, and to make the king supreme. In all these ' 
objects he was to a considerable extent successful. The 
popnlar feeling against the peace was intense. Still the 
minister had secured a large majority in the House of 
Commons; bnt althongh he had spoken mnch of purity 
of election, it is not to be denied that there had been 
extensive bribery in the elections. Confident of the royal 
support and a parliamentary minority, he seemed seenre of 
a long lease of power. - ■ ■ 

After being premier for eleven months, to the astonish- 
ment of all, he suddenly rerigned. He was unable to face 
the black tide of personal rmpopnlarity which set in so 
heavily against him. Wilkes’s publication of the A'ort/t 
Briton had both e:q>ressed and intensified his rmpopnlarity. 
He was in danger of being impeached ; he was in danger 
of being tom in pieces by the mob. He went about dis- 
guised. He attempted to condliate popularity by recalling 
Pitt to office; bnt Pitt would only return with his Whig 
friends, to which the king would not consent. Then Lord 
Bate’s coinage gave way. His own explanation was, '* The 
ground I stand upon is so hollow that I am afraid, cot only of 
faUii^ myself, bnt of involving my royal master in my own 
ruin.” ^t although he resigned office, his inflnence with 
the king was hardly impaired. It was the ^ngs custom, 
at least for some tim^ to write a minute daily journal of 
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events and transmit it to Lord 'Bute Botli Grenville wlio 
succeeded him, and Boddngham.nrho succeeded Grenville, 
regarded him irith the utmost jealousy. Grenville made it 
an absolute condition that Bute should retire from the 
presence and counsels of the young king. He retired to 
Luton ; he afterwards travelled on ‘ the Continent under 
the name of Sir John Stuart He complained bitterly that 
he was not allowed “ to enjoy that peace, that liberty, which 
is the birthright of the meanest Briton, but which has been' 
long denied me.” 

The influence of Lord Bute over the king was great for' 
a tame, but it has been much exaggerated. After a few 
years it seems to have declined altogether. Both the king ! 
and Lord Bute soon disclaimed its existence, and there is 
no lack of corroboratory evidence But it was impossible 
to eradicate the notion that there was a back-stairs 
influence personified in Lord Bute. He was denounced in 
popular addresses before the king himself as a betrayer of 
the constitution, and mobs regularly broke his windows,' 
Wilkes reviled him ; Junius thundered against lum. Lord 
Chatham declaimed against him as one behind the throne- 
greater than the throne itself. For twenty years ho was^ 
regarded -with invindble hostility and suspidon, <yet we 
find him complaining that he had not the influence of an 
alderman in obtaining a position for his son. Horace- 
Walpole gives a carious account of an oflFer being made to 
Chatiiam shortly before his death of making him premier 
with a dukedom, he himself being a secretary of state. 
The facts are not well ascertained, but Lord hlountstmirt, 
^terwards first marquis of Bute, wrote to assert upon' his 
honour that his father. Lord Bute, assured hiTn he bnrt 
not thought of coming into place again. 

Lord Bute had purchased an estate at Luton in Bedford- 
shire, where Adams, the Scottish architect, had built him 
a magnificent residence. Here he formed an immense 


instruments, aud au admirable gallery of pictures, which 
Me preserved in a large house appropriated to them in 
Warwick Sqimre, London. On the summit of a plain 
j^can pillar in the grounds is an inscription in honour ol 
^ great friend and benefactress the Princess Dowager. 
He took great delight in architecture, aud among other 
edi&es buUt himself a marine -villa on the edge of the cKfif 
m Hampshire, overlooking the Needles and the Me of 
} *0 ^ave been an admirable tutor aud 

lather to his children, and to have taken a greater pleasure 
in simple, natural deh'ghts than he could have found in 
courts. His death was occasioned through that intense love 
of natural science which had followed him through life 
Beoiug a new plant on the diff he dimbed tmvards it. and 
die^ ® brought on an illness of which 

months’ premierahip, during which-he -was 
mayor of the polaro, was a singular episode in his prolonged 
and unconstitutional exiieriment in 

Bwsed great vtttues, great energy and abflily,and 'wa8 os able 
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accompanied- on a Continental tour. After returning to 
England he was Inade president of the EngliA college at 
St Omer’s,- where h'e remained till his death in 1773. His- 
great work, the Uvea of the SaintSy was first published in 
6 vols. 4to, 1745, and has passed through many 
It exhibite great industry and research, witii wmsiil ^niblB 
power of expression, and is in all resiiects'the best work of 
its kind in English literature. - ' 

BUTLER, Chables (1750-1832), nephew of the pro 
ceding, a miscellaneous writer, was bom at London in 1760. 
He was educated at Douay, and in 1 776 entered at Lincoln’s 
Inn. He had considerable practice' os a conveyancer, and 
after the passing of the Act Geo. III. e. 32 was called to 
the bar in 1791. In 1832 he received the silk gown, and 
was made a bencher of Lincoln’s Inn.' He died on the 2d 
J une in the same year. His literaiy activity was enormoui^ 
and the number of his published works is veiy great. Tlie 
most important of them are the Bmiiascen^, 1821-1827;. 
Sons Jiibliccs, 1797, which has passed tluoagh sevend 
editions ; Sotcb Juridias Stibseciws, 1804; Booh of the 
Homan Gatlioltc Ckureh, which was directed ggainst Southey 
and excited some controvert; lives of Erasmus, Grotius, 
and some others. He also edited his uncle’s lAm of th 
Saints and Feame’s Hssay on Coniinymt JSmainders, and 
completed Hargrave’s edition of Cohe vpon Littleton. 

BUTLER, James, Duke of Obmoeu. See Omtoxn. 

BUTLER, Joseph, Bishop of Durham,' one of the most 
distingnished writers on theology and etMcs; and perhqfi 


during the 18th century, was born at IVantage^in Berk^r^ 
on the 18th May 1692. His father -was a respectable liaen- 
draper of that town, who had retired from business some 
time before the birth of Joseph, his yoniigest son. Thfr 
family belonged to the Fresbyteriau community, and it vw 
their wish that young Butier should he educated for the 
ministry in that church. The boy was placed under the 
care of the Rev. Philip Barton, master of the grannmr 
school at lYautage, and remained thare for rome 
He .was then sent to a dissenting academy at GloBC®ff» 
which was afterward removed to Tewkesbury. The hwe- 
master -was Mr Samuel Jones, a man of consid^W 
abilities, several -of whose pupils afterwards 
eminence in the church. Butler’s fellow-student and 
intimate friend was Seeker, who afterwards becam® 
archbishop of Canterbury.' - . • 

While at this academy two important events occi^ 
Butiet’slife. He gradually became dissatisfied wm 


principles of Ptresbyteriauism, and after much delibe 
resolved to join the Church of England. In this 
his father reluctantly acquiesced. About the same ^ 
began to study with care Clarke’s celebrated Bemon^ , 
of the Being and Attinbutes of God, whi«sh had been 
a few years previously. IVith great modesty and 
Butler, who was then in his twenty-second j]ear,^^\ 
the author propounding certain difficulties 
the proofs of ^ unity arid omnipresence of ^ ^ 
Being. Chirke answer^ his. unknown oppim®* 
gravity and care that showed his 'high opaao^ 
metaphysical acuteness displayed in the obj®cti i 
published the correspondence in later ’®“?5*\,.»gicpl7 
Demonstration.- Butier acknowledged that ^ 

satisfied h im on one of the points, and ho subseqo / 

his adhesion to tiie other. ' . ^ Oxford 

- In March 1714 he 'was entered at Oriel Cou®^t , 
Little is known of his life at the J 

attached friend was- Edward Talbot, ft® 
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Talbofc to the living of Houghton, end in 1725 his hind 
patron presented hm to the ivealtiij rectory of Stanhope. 
In the following year he leagned ^ prea^eiship at the 
Bolls, and published the first edition of the Sermont. 

For nearly ei^t years he remained in perfect seclusion 
at Stanhcqpe, and our information as to his general mode of 
life is exceedingly scanty. He was only remembered in 
the neighbourhood as a man much loved and respected, who 
used to ride a black pony very fast, and whose Imown 
benevolence was much practised upon beggars. In 1733 
he was made chaplain to Lord Chancdlor Talbot, and in 
1736 prebendary of Bochester. In the same year he was 
appmnted derk of the doset to Queen Caroline, and began 
to take part in the brilliant metaphysical sodety which she 
loved to gather round her. He met Berkdey frequently, 
but in Ins writings does not refer to him. 

In 1736 appeared the Analogy, whidi at once took its 
place as the completest answer to the general deistical 
Tsasonets of the times, and as the best defence of revealed 
rdi^on. 

La 1736 Queen Caroline died ; on her deathbed she 
recommended Butier to the favour of her husband. George, 
however, had not his consort’s partiality for metaphydcs, 
and seemed to think his obligation suffidently discharged 
by appointing Butler in 1738 to the,lnshopiic of Bristol, 
the poorest see in the kingdom. The severe but dignified 
letter in which Butler signified his acceptance of the prefer- 
ment, must have diown him that tiie di^t was fdt and 
resented. Two years later the bishop was presented to the 
rich deanery of St Paul's, and in 1746 was made derk of 
the doset to the king. Li 1747 it is said the primacy was 
ofiered to Butler, w^ declined to accept i^ saying that “it 
was too late for him to try to supped a falling church.” 
The stoiy has not the best authority, and though the 
desponding tone of some of Butler'^ writings may give it 
colour, it is not in harmony with the rest of his Me ; for 
in 1730 he acc^tedthe see of Durham, vacant by the death 
of Dr Edward Chandler. His charge to the dergy of the 
diocese, the only charge of his known to us, is a weighty 
and valuable address on the importance of external forms in 
religion. It gave rise to a most absurd rumour that the 
Inshop had too great a leaning towards Bomanism. 

Of his life at Dnrhamfew inddente are known. He was 
very charitable, and expended large sums in building and 
decorating his ^nreh and residence. His private expenses 
were exceedin^y small. He did not long survive his 
promotion. Shortly after the diange to Durham his 
constitution began to break up, and he died on the 16th 
June 1752, at !&th, whither he had removed for his health. 
He was buried in the cathedral of Bristol, and over his 
grave a monument was erected in 1834, with an epitaph by 
Southey. According to his e:q[>ress orders, all his MSS. 
were burned after his deatL 

Butler was never married. BQs personal appearance has 
been sketched in a few lines by Hutdunsem : — " He was of 
a most reverend aspect ; his face thin and pale ; but there 
was a divine placidness which inspired veneration, and 
expressed the most benevdent mind. His white hair hung 
gracefully on his shoulders, and his whole figure was 
, patriarcl^” 

Underneath the meagre facts of his life, eked out by tiie 
few letters left by him or anecdotes told about hini, there 
can be traced the ontimes of a great but somewhat severe 
^irit. He was an earnest and deep-thiiiking Christian, 
melanchcdy by temperament, and grieved by what seemed 
to him the hopelesdy irreligious condition of his age. His 
intellect was profound and comprehensive, thoron^y 
qualified to grapple with the deepest problems of meta- 
physics, but by natural preference occupying itsdf mainly 
with the practical and moraL Man’s conduct in life, not i 
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his theory of the universe, was what interested him. His 
s^le has frequently been blamed for its obscurity and 
difficmlfy. .• These qualities, however, bdemg not so much 
to the form as to the matter of his wenks. The arguments 
are^ invariably compressed, and can never be fat-pn 
individually. All are parts of cme organic whole. Constant 
attention is thus required in order to gra^ the rdatiems of 
each isefiated piece of rsasoning. Above all, however, the 
special ol»cnri1y of the Antdogy results horn the difficult 
of keeping cemstantiy in mind the exact issue involved. 
Butler h i mself resolutdy restricts his argument within the 
narrow limits prescribed for it^ but it is difficult for any 
ordinary reader to keep this constantly in mind. 

His great work, Tht Analogy of Religion, Natural and 
Revealed, to the Course and Constitufimi of Nature, cannot 
be adeqnatdy appreciated unless taken in connection with 
the drcnmstances of the period at which it appeared. It 
was intended as a defence against the great tide of deis ti ca l 
speculation, which in the apprehension of good men seemed 
l&dy to sweep away the restraints of rdi^on, and make 
way for a general rdgn of licence. Deism, as a fact in 
Englidi tiion^t, takes its rise maidy from Lock^ though 
traces of it are not wanting in Herbert of Cherbuiy. 
'Whether or not the Nssay on the Human Understanding 
should be hdd re^ondblie for its results is a disputed 
question ; but there can be no doubt that from the positions 
there laid down the general prindples of the deists wero 
drawn. Knowledge, in the strict sense of the word, had 
been restricted by Incke to the perception of the relations 
among ideas ; reason was defined as the faculty which com- 
pared and compounded such ideas; and thou^ with regard 
to God, ffiithwas still admitted, the only part of the divine 
nature withdrawn from the province of knowledge was the 
inscrutable essence, which was equally unknown in the case 
of all real beings. The whole course of nature, inclnding 
man’s moral powers was therefore subjected to reason ; life 
must be regulated by reason. H, therefore, religion were 
to enter as a factor into the conduct of man, it must exhibit 
to reason the title deeds of its existence; Christianity must 
be reasonable. But with such a view of knowledge it was 
easy for the deists to make a successful attack upon at least 
one portion of the Christian scheme. A mystery by its very 
defimtion involved elements not capable of being represented 
in dear ideas ; it was therefore unreasonable, and must be 
a'bsolutdy rejected. Christianity not Mysterious is the 
titie of Toland’s most famous work. 

The course of their argument soon carried the deists 
farther. They were willing to grant the fact of Gods 
existence ; it was a dictate of reason. But they were not 
prepared to go beyond that, and the necessary deductions 
from it. The tmt^ of nati^ religion thus took the form 
of inferences drawn from certain premises ; they were dis- 
played in a coherent, perfectly rational system. Bevealed 
reli^on, on the o^er hand, was confesseffiy imperfect, con- 
tained things not in accorhmee with natural reason, incul- 
cated duties on grounds of mere authority, was not uni- 
versdly and completdy known, and must therefore be 
rejected. As TinM puts it, “Ko rdi^on can come from a 
Being of infinite wisdom and perfection but what is abso- 
lutdy perfect A religion absolutely perfect can admit of no 
alteration, and can be capable of no addition or diminution. 

If God has fflven mankind sndr a law, he must likewise have 
given them sufficient means of knowing it ; he would other- 
wise have defeated his own intent in giving it, since a law, 
so fiir as it is unintdli^ble, ceases to be a law.” It was 
against this whole tendency of thought that Butler directed 
his Analogy. The method and course of his argument will 
appear more plainly when it has been considered what were 
the premises on which he proceeded, and what the object 
he 1^ in view. 
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Butier is a ^ical instance of the English philosophical 
mind. He Tvdll admit no speculative theory of things. To 
him the universe is no realization of intdtigence, which is 
to be deciphered by human thought ; it is a constitution or 
system, made up of individual facts, through which we 
thread our way slowly and inductivdy. Complete know- 
ledge is impossible; nay, what we call knowledge of any 
part of the system is inherently imperfect. "We cannot 
have a thorough kuowledge of auypart without kuowing the 
whole.” So far as escperieuce goes, " to us probability is 
the very guide of lifa” Heasou is certainly to be accepted; 
it is our natural light, aud the only faculty whereby wo 
can judge of things. But it gives no completed system 
of knowledge, and in matters of fact affords only probable 
conclusions. lu this emphatic declaration, that knowledge 
of the course of nature is merely probable, Butler is at one 
with Hume, aud some of his expressions are exactly 
paralleled in the writings of the great sceptic, who was a 
most diligent student of the bi^op’s, works. What can 
come nearer Hume’s celebrated maxim, — "Anything may 
be the cause of anything else,” than Butler’s conclusion, 
"so that any one tlung whatever may, for aright we know 
to the contrary, be a necessary condition to any other 

It is this strong grasp of the imperfect character of our 
knowledge of nature aud of the grounds for its limitation 
that makes Butler so formidable an opponent to his d e isti c al 
contemporaries. He will permit no anticipations of nature, 
no a priori construction of experience. " lie constitution 
of nature is as it is," aud no system of abstract principles 
can be allowed to take its place. He is willing with Hume 
to take the course of e3q)erienco as the* basis of lus reason- 
ing, seeing that it is common ground for himsalf and his 
antagonists. In one essential respect, however, he goes 
beyond Hume. The course of nature is for binri an un- 
meaning egression, unless it be referred to some author ; 
and ho therefore ^kes extensive use of the teleological 
method, llis position is assumed throughout the tret^e 
and as against the deists with justice, for their whole 
argment rested upon the presuppo.sition of the existence 
of God, the perfect Euler of the world. . 

The premises, then, with which Butler starts are the exist- 
ence of God, the known course of nature, and the necessaiy 
hmitation of our ^owledge. mat does he wish to prove ? 
It IS not his intention to prove God’s perfect moral government 
over the wwrW or {he truth of religion. His work is in no 
sense a philosophy of religion. His purpose is entirely 
defensive ; he wishes to answer objections that have been 
brought a^mst religion, and to examine certain 
that have been alleged as insuperable. And this is to be 
effected in the first place by showing that from the 
obscurities and inexplicabilities we meet with in nature we 
may reasonably expect to find simUar difiiculties in the 
scheme of rehgion. If difficulties be found iri the course 
md constitnbon of nature, whose author is admitted to bo 

of difficulties in the plan of 
oriS? tjjjection against its truth aud divine 

ifSnin Jr ^ Butler’s object 

T * ^ slightest inspection of his work. It has 

^ ^® ^“Satisfactory mode of arguing and 

rsoSatSn t^eeeneralcourseofhisargument 
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bound to adopt the course of action which is even probably 
the right one. If, we may' imagine him saying, the precepfa 
of reli^on are entirely analogous in their partial obscurity 
and apparent difficulty to the ordinary course- of nature dis- 
closed to us by experience, then it is credible that these 
precepts are tnie; not only can no objections be drawn - 
against them from experience, but the balance of probability 
is in their favour. This mode of reasoning from what is 
known of nature to the probable truth of what is contained 
in religion is the celebrated method of "analogy. 

Although Butler’s work is peculiarly one of those which 
ought not to be exhibited in outline, for its strength lies in 
the organic completeness with which the details are wrought 
into the whole argument, yet a summary of his results will 
tiirow more light on the method than any description can. 

Keeping clearly in view his premises — ^the existence of 
God and the limited nature of knowledge, — ^Butler begins 
by inquiring into the fundamental prerequisite of all 
natural religion — the immortality of the so^ Evidently 
the stress of the whole question. is here. Wera man not 
immortal, religion would be of little value. Now, Butler 
does not attempt to prove the truth of the doctrine ; that - 
proof comes from anotlier quarter. The only questions he 
asks are — Does experience forbid us to admit inunortali^ 
as a possibility! Docs experience furnish any probable 
reason for inferring that immortality is a &ct! To the 
first of these a negative, to the second an afiirmative answer 
is returned. All the analogies of our life here lead us to 
conclude that wc shall’ continue to live after death ; and 
neither from experience nor from the reason of the tbii^ 
can any argument against the possibility of this be dram 
Immortality, then, is not unreasonable ; it is probabla u, 
he continues, we arc to live after death, it is of importance 
for us to consider on what our future state may depend; 
for we may be either happy or miserable. Now, whatevw 
speculation may say as to God’s purpose being necessaruy 
universal benevolence, experience plainly shows us that ora 
present happiness and misery depend upon our conduct 
and are not distributed indiscriminately. Therefore no 
argument can be brou^t from es^erience against we 
possibility of our future happiness aud miseiy hbewiw 
depending upon conduct. The whole analogy of ”®**“^J* 
in favour of such a dispensation ; it is therefore , 

or probable. 'Further, we are not only under a j 

in which actions considered simply as such are rew^ra a 
punished, but it is known from experience that virtue^ 
vice are followed by their natural consequents ^hap^ 
and miseiy. And though the distribution of these reira 
is not perfect all hindrances are plainly temporaiy or , 
dental. It may therefore bo concluded that the baton . 
probability is in favour of God’s government m ^ 
being a moral scheme, whore virtue and vice are . 

rawardod and punished. It need not be objectw . 
justice of this arrangement that men are sorely 
and may very easily be brought to neglect that on . 
their future welfare depends, for the very same iioi 
in nature. Esperience shows man to be in a state ^ 
so far as regards the present; it ^«®” tote 

unreasonable to supjiose that we are in a ^ need 
regards the future. Finally, it can surely nevra w 
ns an argument against the truth of religion tlm® ^],gn 
many things in it which wo do not compreno 
experience exhibits tons such a copious stocK m ^ 
prebensibilities in the ordinary course and cons 
nature. , . ^(minS 

It cannot have escaped observation, that m fioia 

course of argument the conclusion is ' j pnn blfr 
experience of the present order of things 
ness or probabiliiy of some other.system — ® ^ . «eld 
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experience; that it .does so maj be and has been advanced 
as a conclusive objection against it. ThefolloTring sen- 
tences, irom one of Hume’s Essays, set forth tiiis oigument 
in a clear and forcible maxmer : — “What must a philosophy' 
think of those 'rain reasoneis frho, instead of raiding 
the present scene as the sole object of their contemplation, 
so £ir reverse the rrhole course of nature, as to rendy 
this life merely a passage to something further) .... 
Whence, do yon think, can sndi philosophers derive their 
idea of the gods) From tiieir o\m conceit and itnn gingttnn 
surely. For if they derive it from the present phenomena, 
it rrould nevy point to anything furthy, but must be 
exactly adjusted to them. ^Diat the divinity may possibly 
be endowed 'with attributes which we have nevy seen 
exerted, may be governed by principles of action which we 
cannot discovy to be sat^ed, — all this 'will freely be 
allowed. But still this is mere possibility and hypothesis. 
We nevy can have reason to infy any attribntes or any 
principles of action in him, bnt so &r as we know them to 
have been exerted and satisfied. . . . Are there any marks 
of duiribuixe justice in the viorldJ J£ yon answer in the 
affirmative I condude that since justice here exerts itsdf, 
it is satisfied. If you reply in the negative I condnde 
that you have then no reason to ascribe justice in our sense 
of it to the gods. If you hold a medium between affirma- 
tion and negation, by saying that the justice of the gods at 
present exerts itself in part, but not in its full ext§nt^ I 
answy, that yon have no reason to give it any particuly 
extent, but offiy so fy as you see it at present exert itself.” 
{Works, ed. 1854, iv. 161-2, <f. p. 160.) In short no 
argument from er^erience can ever cany us beyond ex- 
perience itsdL Howevy well grounded this reasoning 
may be, it oltogethy misses the point at wliich Bntly 
aimed, and is indeed a misconception of the nature of 
analogical argmnenL Bntly nevy attempts to prove that 
a futare life regulated according to the requirements of 
ethioil law is a reality ; he only desires to show that the 
conception of such a life is not irreconcilable 'with what we 
know of the course of nature, and that consequently it is 
aotunreasonadfe to suppose that there is such a life. Hume, 
it 'will be observed, readily grants as much, though he hints 
at a formidable ffifficulty which the plan of the Analogy 
prevented Bntly from facing, the proof of the existence of 
God. Bntly seems 'willing to rest satisfied 'with his 
opponents’ admission that the being of God is proved by 
teason, but it -would be hard to discovy how, upon his own 
conception of the nature and limits of reason, such a proof 
could ever be given. It has been said that it is no flaw in 
Butler's argument that he has left atheism as a possible 
mode of -viewing the universe because his -work -was not 
directed against the atheists. It is, howevy, in some 
degree a defect; for his defence of religion against the 
deists rests on a -view of reason which -would for evy pre- 
clude a demonstrative proof of God’s existence. 

If, howevy, his premises be granted, and the narrow 
issue kept in -view, the ygument may be admitted - as 
perfectly satisffictory. From what we Imow of the present 
ordy of things, it is not umreasonable to suppose that there 
-will be a future state of rewards and purushments, distributed 
fl cno wlin g to ethical law. When the argument from ana- 
logy seems to go b^ond this, a peenliy difficulty starts 
up. Let it be grant^ thatonr happiness and misery in this 
life depend upon our conduct, — ar^ in fac^ the rewards 
and punishments attacdied by God to certain modes of 
action, the natural conclusion from analogy would seem to 
be that oy fuinre happiness or the reverse -will probably 
depend upon our actions in the future state. Butler, on 
the othy band, seeks to show that analogy leads us to 
bdieve tbnt oy future state will dqiend upon oy present 
conduct. TTlo argument, that the punishment of y 


LEE 585 

I 

imprudent act often follows after a long interval may be 
admitted, but does not advance a single step towards the 
conclusion that imprudent acts -will be punished hereafty. 
So, too, -with the attempt to show -that from the analogy of 
the present life we may not unreasonably infer that -virtae 
and vice -will receive their respective rewards and punish- 
ments hereafty; it may be admitted that -virtuous and 
xridous acts are naturally looked upon as objects of reward 
or punishment^ and treated accordin^y, but -we may refuse 
to allow the argument to go further, and to infy a perfect 
distribution of justice dependent upon oy conduct here. 
Bntly could strengthen his nignment. only by bringing 
forward prominently the absolute requirements of the gfbinnl 
conscionsness, in which case he -w^d have approximated 
to Bantus position -with regard to this very problem. That 
he did not do so is, pyhaps, due to his strong desire to use 
only such premises as his adversaries the deists were w illing 
to allow. 

As against the deists, howevy, he may be allowed to 
have made out his poinl^ that the substantial doctrines of 
natural religion are not opposed to reason and experience, 
and may be looked upon as credible. The positive proof of 
them is to be found in revealed religion, which hasdisdosed 
to us not only these truths, but also a furthy scheme not 
discoverable by the natu^ li^t. Here, again, Butly 
joins issue -with his opponents. Bevealed religion bad 
been declared to be nothing but arepnblication of &e truths 
of natural religion (Tindal, Christianity as Old as the 
Creation), and all revelation had been objected to as 
impossible. To show that such objections are invalid, and 
that a revdation is at least not impossible, Butler makes 
use mainly of his doctrine of human ignorance. Bevela- 
tion had b^ rejected because it lay altogether beyond the 
sphere of reason and could not therefore be grasped by human 
inteUigence. But the same is true of nature; there are in 
the orffinary course of things inexph’cabilities ; indeed we 
may be said with truth to miow nothing, fy there is no 
me&'um between perfect and completed comprehension of 
the whole system of things, which we manifestly have not, 
and mere faith grounded on probabilily. Is it unreasonable 
to suppose that in a revealed system there should be the 
same superiorify to oy inteUigence ) If -we caimot explain 
or foret^ by reason what the exact coarse of events in 
nature wiU be, is it to be expected that we can do so with 
regard to the vridy scheme of God’s revealed pro-vidence ) 
Is it not probable that there -wiU be many things not 
e^licable by us 1 From oy e^erience of the course of 
nature it woiild appey that no argument can be brought 
against the possibility of a revdation. Further, though it 
is the province of reason to test this revealed system, and 
thou^ it be granted that, dionld it contain anything im- 
moral, it must be rejected, yet a careful examination (rf the 
particulars wiU show that there is no incomprehensibility 
or difficulty in them which has not a counterpart in nature. 
The whole scheme of revealed prindples is, therefore, not 
uiureasonable, and the analogy of nature and natural reb'gion 
woidd lead y to infy its truth. If, finaUy, it be asked, 
how a qwtem profysing to be revealed can substantiate its 
claim, the answy is, by means of the historical evidences, 
such as mirades and fulfilment of prophecy. 

It would be unfair to Butler's argument to demand from 
it answers to problems which had not in his time arisen, 
and to which, even if they had then existed, the plan of 
his wyk wodd not have extended. Yet it is at least 
important to ask how fy, and in what seye, the Analogy 
can be regarded as a positive and valuable contribution to 
theology. What that work has done is to prove to the 
consistent deist that no objections can be drawn from reason 
OT experience against natural or revealed religion, and, 
consequently, that the things objected to are not incredible 
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-and may ptoved esttoi'al evidence. ' Bat tbe deism 
of the 1 7tli century is a phase of thou^t that has no h'ving 
reality norv, and the whole aspect of the religious problem 
has been completely changed. To a generation ^t has 
been moulded by the philosophy of Eant and Hegel, and 
by the historical criticism of Strauss and the later German 
theology, the argument of the Analogy cannot biit appear 
to h'e quite outside the field of controversy. To Butler the 
Christian religion, and by that he meant the orthodox 
Church of Bugland system, was a moral scheme revealed by 
a special act of the divine providence, tire truth' of which 
was to be judged by the ordinary canons of evidence. TIib 
whole stood or fell on historiGal grounds. A speculative 
construction of religion was a thing abhorrent to binij a 
thing of which he seems to have thought the'hnman mind 
naturally incapable. The religious consciousness does not 
receive from 1^ the slightest consideration, whereas it is 
with its nature and functions that the scientific theology 
of the present time is almost entirely occupied. The 
Analogy, it would appear, has and can have but little 
influence on the present state -of theology) it ivas not a 
book for all time, but was limited to the controversies 
and questions of the period at which it appeared. 

Throughout the whole of the Analogy, it is mimifftat. fTin». 
the interest which lay closest to Butleris heart was the 
ethicaL His whole cast of tliinlriiig \pas practicaL TIia 
moral nature of man, his conduct in life, is tlmt on 
of which alone an inquiry into religion is of importance. 
^0 systematic account of this moral nature is to be found 
in the famous Sermons preached at the Chapel of the Solis, 
espcciall}* in the first three. In these sermons Butler has 
made substantial contributions to ethical science, and it 
may be said ^rith confidence, that in their own department 
nothing superior in value appeared during the long interval 
between Aristotle and Kant To both of these great 
tbmkers ho has certain analogies. He resembles the first 
m his method of investigating the end which human nature 
IS intended to realize ) he reminds of the other by the con- 
sistency with which he upholds the absolute supremaev of 
moral law. ^ 


^ In his ethics, as in his theology, Butler had constantly : 
view a ce^n class of adversaries, consisting partly of ti 
philosophic few, partly of the fashionably-educated man 
who all ptarticipated in one common mode of thinlrin 
ihe ke}'-note of this tendency had been struck by Hobbe 
in whose philosophy man was regarded as a mere sensiti' 
machine, moved solely by pleasures and pains. Humi 
Mturo had come to be looked upon as essentially selfid 
dLnnterested actions were sneered at os impossibilities 1 
the ^ny, Jind were e.^lained away into modifications 

a frtA scientific moralists. Cudworth ai 
Clarke, it is true, had tried to place ethics on a nobl 
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activity which is correspondent to, or is the realization of 
his true nature 1 The aiwer to tins question is to be 
obtained by an analy^'* of 'the facts (d hninnp natnre, 
whence, Butier thinks, " it will as fvdly appear that this 
our nature, i.e., constitution, is adapted tb virtuei, as from 
the idea' of a watch it ajppeais that its natme, ie., con- 
stitution dr system, is adapted to measure time." Snch 
analysis had been already attempted by Hobbes, and the 
result he came to was tlmt man naturally is adapted only 
for a ‘life of selfishness,— his 'end is the procuring of plea- 
sure and ‘the avoidance of 'pain'. ' A closer examination, 
however, shows that this at least is false. The troth of 
the counter propositions, that inan is froXirix^, natu- 
nilly social, and that ‘tire full 'development of his being 
is impossible apart from society^ becomes manfiest on the 
slightest elimination of tire facts. ' For while self-love 
plays a most important part in the human economy, there 
is no less evidently a natural' principle of benevolence, 
prompting actions which have for their endtiie good, of 
others. Moreover, among the parimular passion^ appetite^ 
and desires there ore some whose tdndeney is as clearly 
towards the general good as that of others is towards onr 
own satisfaction. Fmlly, that principle' in man which 
refiects upon actions and the springs of actions, which 
approves some and disapproves others, unmistakably sets 
the stamp -of its approbation upon conduct that tends 
towards '^e general good. It is clear, therefor^ that we- 
were made for society) man is {fior iroXirucdi', and fnm 
this point of view the sum of practical morals wght he 
given in Butler’s own words, — “ that mankind is'a c^ 
munity, that we all stand in a relation to each oAict, that 
there is a public end and interest of society, which each 
particular is obliged to promote." But deeper questions 
remain. , 

The threefold division into pmssions and affections, seu- 
love and benevolence, and conscience, is Butler’s celebrateo 
analysis of human nature. Ba the handling of the seve, 
ports he shows remarkable psychological 
succeeds in obviating many of ^e difficulties 
the principles of the selfirii theory of' ethics, ■lie 
especially concerned to show that self-love and j,- 

are in no sense opposed to one another. This he docs j 
examining the function of self-love and „ 

bears to the passions. The special desires or affcctiom ^ 
the esqiressions of “wants in our nature which aw 
satisfied by the possession of definite things. Ihu ® . 

of the desires are therefore the things nattily o p 
to satisfy them, and not the pleasure which w ^ 
companiment of satisfaction. The passions tend 
their objects as ultimate ends, and are 
unselfish or disinterested. On the other hand, 
aims at procuring happiness for the inmn^ 
hajipiness means the general satisfaction of dcsi^* 
love is therefore distinct Bomtho particular desi^* 
completely dependent on them. Its end is the “ 
of pleasure, and it desires external things only ^ 
towards tliis. In itself it has no actual contcu , 
directs the particular passions towards * jijimo 
frequently, by fixing its attention too much ui 
goal, personal happiness, is in danger of defeati g 
endeavours. Self-love is therefore distinct ww jj 
way opposed to the particular affections whicu 
selves disinterested. Just as little ^PP*’’**,,-** M 
between' self-love and disinterested ^ citPic-) 

affection which finds its gratification in ® 
object and rests in it as a final end, w lu w** * ‘ os 
to self-love. This is one of the most mq’O 
Butler’s ethical psychology. 
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Up to this point he has merdy analyzed the Taiions 
parts of human nature, and has pointed out the course of 
action coireqionding to eacL But in a system or organ- 
ism the parts do not exist for themselves but for the tThole. 
The idea of human nature is not completely expressed 
saying that it consists of reason and &e' several paeons, 

“ 'Whoever thinks it irorth irhile to consider this matter 
thoron^y dionld begin by stating to himself exactly the 
idea of a ^tem, economy, or constitution of any particidar 
nature ; and he irill, I suppose find that it is one or a 
vrhole, made up of several parts, but yet that the several 
parts, even considered as a whole, do not complete the idea, 
unless in the notion of a whole you include the relations 
and rejects which these parts have to each other.” 'This 
fruitful conception of man’s ethical nature as an organic 
unify Butler owes directly to Shaftesbuiy and indirecdy to 
Aristotle j it is the strei]^ and dearness with whidi he 
has grasped it that gives peculiar vdue to his ^tem. 

The special rdation among the parts of our nature to 
whidi Buder alludes is the subordination of the particular 
passions to the universal prindple of reflection or con- 
science. This relation is the peculiarify, the cross, of man ; 
and -when it is said that virtue consists in following 
nature, we mean that it consists in pursuing the course d 
conduct dictated 1^ this superior frmfy. Man’s function 
is not fulfilled 1^_ obeying the passions, or even cod self- 
love, but by obeying conscience. That consdence has a 
natural supremacy, that it is superior in kind, is 
evident fnm the part it plays in the moral consti- 
tution. We judge a man to Mve acted wron^y, t'e., 
urmaturally, when he allows the gratification of a passion to 
iiyuie his happiness, t.&, when he acts in accordance with 
pasdon and against self-love. It would be impossible to 
pass this judgment if sdf-love were not regarded as superior 
in kmd to the passions, and this superiorify results from 
the fact that it is the peculiar province of s^-love to take 
a view of the several pasdons and dedde as to their relative 
importance. But there is in man a faculty which takes 
into condderation all the springs 'of action, induding sdf- 
love, and passes judgment upon them, approving some and 
condemning others. From its very nature this faculty is 
supreme in authority, if not in power ; it reflects upon all 
tile other active powers, and pronounces absdutdy upon 
their mord qualify. Superintendency' and authority are 
constituent parts d its very idea. We are under obligation 
to obey the law reveded in the judgments of this facdfy, 
for it is the law of our nature. ' And to this a rdigious 
sanction may be added, for “ consdousness of a rote or 
guide of action, in creatures capable of conddering it as 
given them by their Maker, not only raises immediatdy a 
sense of dufy, but also a sense of security in following it, 
and a sense of danger in deviating from it.” Yirtue then 
consists in following the true law of our nature^ that is, 
conscience. Butler, however, is ly^ no means very explidt 
in his andysis of the functions to be ascribed to consdence. 
He it the Prindple of Beflexion, the Beflex Prindple 
of Approbation, and asdgns to it as its province the motives 
orprqpensions to action. It takes aview of these, approves 
or disapproves, impels to or restrains from action. But at 
times he uses language that almost compels one to attribute 
to him the papular view of consdence as passing its 
judgments vrith unerring certaiufy on individud acts. 
Indeed his theory is weakest exactly at the point where the 
led difficdfy begins. We get fr^ him no satisfactory 
answer to the inquiry, 'What course of action is approved ly 
conscience 1 Everyone, he seems to think, knows what 
virtue is, and a ph^sophy of ethics is complete if it can be 
^own t^t such a coarse of action harmonizes with human 
nature. 'When pressed still further, he points to justice, 
veradfy, and the common good as compehendve ethicd 


ends. His whole view of the mord government led him to 
look upon human nature and virtue as coimected ly a sort 
of pre-established harmony. His ethicd princip le has in it 
no possihOify of devdopment into a system of nctnnl 
duties ; it has no content Even on the formd dde it is a 
littie ^fficdt to see what part consdence plays. It seems 
merdyto set the stamp of its approbation on certain courses 
of action to which we are led by the various pasdons and 
affections; it has in itsdf no originating power. How or 
why it approves of some and not of others is left 
nnexplain^. Butler’s mord theory, like those of his 
English contemporaries and successors, is defective from 
not percdving that the notion of duty can only have red 
significance when connected with the will or practicd 
reason, and that only in reason which wills itself have we 
a prindple capable of devebpment into an ethicd system. 

It has frequently been m^e the ground of objection to 
Butler’s philosophy of man’s mord nature that he did not 
carry his andysis for enon^ and that he accepted as 
dtimate focts what are really compounded of simpler 
dements. His distinction between sdf-love and the 
pasdons has in particular been rejected on the plea that 
the end of appetite or desire is not the object suited to 
satisfy it, but pleasure, or at least the removal of unead- 
ness. ’ThW last, however, is fairly induded under Butler's 
expresdon, “gratification of the pasdons.” Theremovd 
of uneasin^ no doubt resdts in pleasure but it is not 
the pleasure that removes the uneasiness. What is really 
sought is the object that will satisfy us, that will fill up 
the want in our existence, and with which we, so to speak, 
identify onrsdves. With regard to the genmd objection, 
even were it granted that self-love and benevolence are 
developments from the pasdons, the rdations between them 
would none the less hold good. Sdf-love is not superior 
to the pasdons, because it has been originally created their 
superior, but because under the sphere of its inspection 
and deddon the particular desires are induded ; it stands 
above them because they form the objects upon whidi it 
works. Farther, growth or development deeply considered, 
does not invali^te anthorify or superiority in kind. The 
ethical consciousness, like all other parts of our nature, 
grows ; it is only by degrees and slowly tbatman comes to 
the full recognition of tile reason that lies in him and forms 
his true personality. He is moral at first only Swa/ia, and 
tile varying conditions of experience are reqnidte in order 
to affo^ &e means of devdopment from tins mere ppten- 
tialify. The customary observances and legal precepts, in 
which tiie common ethical consdousness of humanity has 
given eiqtression to itsdf, are being continually tested by 
comparison with the formal requirements of the inner law 
of duty, and change gradually as they are found at various 
epodis to be imperfect reahzations of reason. The ulti- 
mate goal of all such progress is that state of ethical 
observance in which rights and duties come to be recog- 
nized as the outcome of human personality, and the realiza 
tion of true freedom. 

Bartlett, ifernmn qf Sutler, 1889. The best edition of Butlei's 
worla is that in 2 vols., Oxford. Editions of the Analomm very 
nmnenras ; that by Fitz^mld, 1849, contdns a valuaUe Life and 
Notes. liVliewdl has pnblidied an edition of the TArce Sermeas, 
widi Introdnction. The analyees of the Analogy by Dnke (1847) 
and ’Wilkinson (1847), Chahneis’s PreleeUons (jmthnmoiis works, 
ix.}^ Napier’s Ledures, (1864), and Swainson’s Sandbodt may be 
conniltiA with odranta^. For the historr of the reli^ns worb 
contemporaiy 'with the Analogy, see Lechler, Ga. d. SngLDeis- 
mws; nttison, in Essays and Setietes,- Hunt's Religious Thought 
in England, vols. iL and iii.; A. S. Farrar, Critical Sidorye/Fru 
nought. For Butler's etUcs see Mackintash, "Whewell, Md Jonit 
roy. It is quite surprising that German historians of ethrcs should 
imore Bu&r. Feuerlein, Fichte^ -Wuttke, and TMddentaw 
totsUj omit mentioii of liis name y Vcrl^der, in nis OtSo dm 
Mona, Rcehts- wnd Staats-Ul,Te d. Englander u. ^roic««, de- 
votes thiM pages to Butler and filteen to Bolinghroke. (B. AD.) 
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BUTLER> Samotl (1612-1680), whose name appears to 
have been spelt Boteler in official documents to the end of his 
life, was bom at Strensham on the Avon in Worcestershire. 
He was baptized on the 8th of Febraaiy 1612. His father, 
who was of the same name and was then churchwarden, is 
vatiously represented as a ‘substantial farmer (owning a 
smell freehold, and leasing from Sir William Ilussel a 
considerable farm'valued at j6300 a year), and as " a man 
of but slender fortune,” who was barely able to educate his 
son at a free school The author of Hvdihras was appa- 
rently educated at thecollege(or cathedral) school, Worcester, 
and the honse in which he was born was p^led down 

g oing considered incapable of repair) about 1873. 

ardly any other particnl^ of his youth are recorded, and 
his later education (if he received any) is equally uncertain. 
He has been loosely asserted (os is the case with many other 
distinguished persons of his century) to have studied at 
both Cambridge and Oxford, but the balance of testimony 
seems to be against his having belonged to either univer- 
sity. The time between the completion of his education 
(circa 1630) and the Restoration, a period of fully thirty 
years, appears to have been spent by him in three different 
households, with Mr J efferies of Earl’s Croome in Worcester- 
shire, with the countess of Kent at Wrest in Bedfordshire, 
and with Sir Samuel Luke at Woodend or Cople Hoo in 
the^same conniy. He served Mr Jefferies in the capacity 
of justim’s clerk, and is supposed to have thus laid tiie 
foundation of his remarkable knowledge of law and law 
terms. He also employed himself at Earl’s Croome in 
general study, and particularly in painting, which he is said 
to have thought of adopting as a profession. It is probable, 
however, that art has not lost by his change of mind, for, 
according to one of his editors, in 1774 his pictures “ served 
to stop windows and save the tax ; indeed they wero not 
fit for much else.” At Wrest, where he is said to have 
been gentleman to the countess, he pursued his studies in 
^mting, drawing, and music; probably, also, in other 
duections, for Wrest contained a good library. Hero he 
met and worked for Selden. But his third sojourn, that 
at Cople Hoo, was not only apparently the longest^ but also 
much the moat important in its effects on his career and 
works. 

We are nowhere informed, nor is it at all clear, in w’hat 
capacity Butler served Sir Samuel Luke, or how one who 
was not only in temper and qmipathies, but also from early 
association^ a decided royalist, came to reside in the house 
f, and Parliament man. In the famfly 

of this « vdimt Mameluke,” who, whether he was or wij 
not the or^nal of Rudibreu, was certainly a rigid Pres- 
bytwan, “a colonel in the army of the Parliament, 
scirntmaster-^neral for Bedfordshire and governor of Hew- 

abundant 

opportunity of studying from the life those who were to 
^ the victims of bs great future satire. But we know 
tS situation (whatever it was) under 

m a? ®’ positive if him 

innoSL immediately aftef which he ^ 

W Carbeiy (then President of 
iloMmentet^?f Contradictory 

• rtate that Ibi H^harfJ 


bad securities. Late in 1662 the first part of Huiibrat 
was published. On the 26th of December Fepys bought 
it, and though neither then nor afterwards could he see the 
wit of i1^ he repeatedly testifies to its extiaoidinaiy 
popularity. This poplarity is most dearly proved by the 
issue of a pimted edition within a month, and by the appear- 
ance of a sjpurious secohd part within the year. This 
latter compliment (which it will be remembered iras also 
paid to Butler’s siiirituol ancestor Cervantes) detennined 
the poet to bring out the second pari^ which was licensed 
on November 7, 1663, and which if possible exceeded the 
first in popularity. From this lime till 1678, the ^te of 
the publication of the third pari^ we hear noting certain 
and hardly anything at all of Butler. He appears at some 
period to have visited France. He is said to have received 
a gift of ;&300 from Charles II., and to have been secretaiy 
to Buckingham when the latter was Chancellor of the 
University of Cambridge. Most of his biographers, in 
their eagerness to prove the ill-treatment which Butler is 
supposed to have received, disbelieve both these stories, 
perhaps without sufficient reason. It must be allorred 
that it is scarcely a valid argument that Butler, if he had 
been secretary to Buckingham, wnuld not hare spoicen so 
severely of that nobleman in his Characters (Smains,' 
1759), vthm it is remembered that he satirized Sir Samuel 
Luke, to whom ho held nearly the same relation, rnth 
certainly equal virulence. Two years after the publication 
of the third part he died (September 25, 1680), and 
was buried by his friend Mr 'William Longuerille (* 
bencher of the- Middle Temple) in the churchyard of St 
Paul’s, Covent Garden. He was, we ^told, “of s 
Iconinc-coloured hair, sanguine, choleric, middle-s^ 
strong." Portraits exist at Oxford and dsewhere wmen 
represent him as somewhat hard-featured. Two petso^ 
anecdotes, and perhaps two only, are recorded of him. 0“* 
is the well-known story which' tells horv TPycneriy 
laboured hard to secure for the neglected poet the pot^’ 
age of Buckingham, how an interview was at last arrangWi 
from which the duke was, alas I called off by the 
“ a brace of ladies," and how the opportunity was J 
The other bears suspicious marks of having been r 
as setting fora witticism of Lord Dorset’s. Dors^ ari 
was anxious to know the author of 
on a common friend to bring him to a tavern. At tne 
bottle Butler was quiet and reserved, at the secona 
wit and spirits, at the third dull end 
Dorset’s comment was that Butler ' 

little at both ends, but great in the middle « 
stories it may be said, as of most sudi, that they } 
true and cannot be proved to be falsa , 

Of the neglect of Balder by die Court something 
said. It must be remembered that the complmn 
subject supposed to have been ^ * men of 

occur in the spurious posthumous works, 
letters have been at all times but too prone 
of lock of patronage (a fact which makes it P® , 

Dryden, Otway, Oldham, &a, in alluding to Bu • 
as the proverb of that day wen^ “ one worn w 
two for themselves”), that the actual sendee 
Butler was rendered when the day was in 

that the pathetic stories of the poet starting an 
want are contradicted by the best anthori y . 
Longueville (son of the poet’s f®Lduced 

Butler, though often disappointed, ®"f 

anything like want or beggary, and did 
person’s debt But the most significant gt fiiA 

is Aubrey’s, that "he might have ant non®- 

but would not accept any but veiy goon» ({mes n®“‘ ‘ 
Three monuments have been at . IfO] by 

places erected to the poet’s memory,- — the n 
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Aldeiman- Barber in Westminster Abbey. This was the 
occasion of some ratber misplaced vrit from Pope and 
others. In 1786 a tablet was placed in St Paul's, Covent 
Garden, by some inhabitants of that parisL This was 
destroyed in 1845. Some thirty or forty years ago 
another was set up at Strensham by a Mr Taylor of that 
place. Perhaps the happiest epitaph on him is one by 
Dennis, which (borrowing, indeed, its most striking ex- 
presaon from Cowl^) sets forth tlmt Butler “ was a whole 
species of poets in one.” 

Bader’s published works daring his life consisted of the 
three parts of HudUbras (the second and third were 
republmhed together in 1674, with notes by die author); 
of an Ode on Duval (the famous highwayman) ; and of two 
pamphlets attributed to Prynne. In 1715 three volumes, 
entitled Podhummu Works of Mr S. Butler, were published 
with great success. Their contents, however, are oil 
spurions except one or two short pieces. The poet’s papers 
remained in the hands of his friend Mr Longoeville, and 
were not published till 1759, when Mr Thyer, librarian at 
Manchester, edited two volumes of verse and prose under 
the tide of Genuine Remains. The most remarkable of 
the prose writings are characters of the kind popular in the 
17 th century, and partaking largely of the fa^ts nsnol in 
such pieces. To this some additional fragments were 
added in 1822 ; a fragment of a tragedy on Xero is also 
spoken of. In 1726 Hogarth executed some illustrations 
to Hudibras, which are among his earliest but not, perhaps 
happiest productions. Li 1744 Dr Zachary 6r^ pnblisl^ 
an edition of Hudibras, whirdi has been repeatedly reprinted, 
and has formed (with th&t of Hash in 1793) the basis of 
all subsequent editions. It contains an enormous mass of 
notes, displaying little critical or literary power, but 
abotmding in curious information. A worthy edition is 
stQl to seek; but that of the late Mr B. Bdl is convenient, 
and supplies much information, wUdi is generally accurate. 
Mr Bohn’s (of Hudibras only) is also usefuL Bader’s 
lesser works would of themselves fairly sustain, though 
perhaps they would hardly create, a great reputation. 
Abundance of happy though^ of iugeiuons expression, and 
of vigorous verse, may be found in the Miscellaneous 
Thoughts, the Ode on Duval, and the Satires on the Bqyal 
Society {The Elephant in the Moon) and on Critics. But 
fte splendour of Hudibras has somewhat paled their 
fire. 

Hudibras itsdf, though probably quoted as often as ever, 
has perhaps dropped into the diss of books which are 
more quoted than talked of, and more talked of than read. 
In reading it, it is of the utmost importance to compre- ! 
hend clearly and to bear constantly in mind the purpose of 1 
the author in composing it. purpose is evidently 

not artistic but polemic, to show in the most unmistakable 
characters the v^ness and folly of the anti-royalist party. 
Anything like a regular plot-^he absence of whid has 
often been deplored or excused — would have been for this 
end not merely a snperfluity but a mistake, as likely to 
divert the attention and perhaps even enHst some sympathy 
for the heroes. Anytlung bke regular characterdrawing 
would have been equally unnecessary and dangerous — ^for 
to represent anything but monsters, some alleviating strokes 
must have been introduced. The problem, therefor^ was 
to produce diameters just snffidently unlike by-figures to 
excite and maintain a moderate interest, and to set them 
in motion by dint of a few incidents not absolntdy uncon- 
nected, — ^meanwhile to snlgect the principles and manners 
of which these characters were the incarnation to ceaseless 
satire and raillery. The triumphant solution of the pro- 
blem b rmdeniable, when it has once been enunebted and 
understood. Upon a canvas thus prepared and outlined, 
Butler has embr^ered a collection of flowers of wit, which 
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only the utmost fertility or imagination could devise, and 
the utmost patience of industry ebborate. In the uninn 
of these two qualities he is certainly withont a parallel, 
and their combination has produced a work whiri is unique. 
The poem b of considerable length, extending to more tlmn 
ten thousand verse^ yet Hariitt hardly exaggerates when 
he says that “half the lines are got by heart;" indeed a 
diligent student of bter EngUsh Uteratnre has read great 
part of Hudibras thou^ he may never have opened its 
pages. The tableaux or situations, though few and simple 
in construction, are ludicrous enough. The knight and 
squire setting forth on their journey; the routing of the 
bear-baiters; the disastrous renewal of the contest; 
Hudibras and Balph in the stocks ; the bdy’s release and 
conditional acceptance of the unlucky knight ; the latter’s 
deliberations on the means of eluding hb vow; the 
Stammington ; the visit to Sidrophel, the astrologer ; the 
attempt to cajole the lady, with its woeful consequences ; 
the consnltation with the lawyer, and the immortal pair of 
letters to whiidi thb gives rise complete the argument of 
the whole poem. Bnt the story is as nothing ; through- 
ont we havelittle really kept before us but the sordid vices 
of the sectaries, thmr hypoerby, them churlbh ungracious- 
ness, their greed of money and authority, their fast and 
bose morality, their inordinate pride, ^e extraordinary 
f^cify of the means taken to pbee all these things in the 
most ridiculous light has never been qnestioned. The 
doggrd metre, never heavy or coarse, bnt framed so as to 
be the very voice of mocking laughter, the astounding 
similes and dbparates, the rhymes which seem to chuckle 
and to sneer of themselves, ^e wonderful learning with 
whidi the abuse of learning b rebuked, the subtlety with 
which subtb casnbtry is set at nought can never be missed. 
K^s like those of L’Estrange are therefore of little usa 
It EOgnifies nothing whether Hndibras was Sir Samuel Luke 
of Bedfordshire or Sb Henry Bosewell of Devonshire, still 
less whether Balph’s lume in the flesh was Bobinson or 
Fendle, least of all that Orsin was perhaps kb Gosling, or 
Trufla possibly Miss Spencer. Butler was probably as little 
indebted to mere copying for hb characters as for his ideas 
and style. These latter are in the highest degree ori^nal. 
The ^t notion of the book, and only the flrst notion, 
Bntler undoubtedly received from Don Quixote. Hb 
obligations to the Satyrs Minippbe have been noticed by 
Yoltair^ and thor^ English writers have sometimes 
I ignored or questioned them, are not to be doubted by any 
student of the two books. The art (perhaps the most 
terribb of all the weapons of satire) of making characters 
without any great violation of probability represent them- 
selves in the most atrocious and despicable light was never 
perhaps possessed in perfection except by Pithou and his 
colleagues and by Butler Against these great merits some 
defects must certainly be set. As a whole, the poem b no 
doubt tedious, if only on account of the very bbze of wit, 
whbh at length almost wearies us by its ceaseless demands 
on our attentiou. It should, however, be remembered that 
it was originally issued in parts, and therefore (it may be 
supposed) intended to be read in parts, for there can be little 
doubt that the second part was written before the flrst vns 
pubhshed. A more real defect, but one which Bntler 
shares with all his contemporaries from Jonson downwards, 
is the tendeniy to ddineate humours instead of characters, 
and to draw from the outside rather the a from within. 
This abo may be partially palliated by some remarks made 
above: 

Attempts have been made without much success to trace 
the manner and versification of Hudibras, espeebUy in 
Clevebnd and in the Musarum Deliace (btely reprintedl 
of Sir John Mennb (PCpys’s Minnes) and Dr SmitL But 
if it had few ancestors it had an abundant offspring A 
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list of seventeen direct imitatSons of Svdibras in .the contse 
of a century was given in the Setrospeetive Bevieia, and-may 
be found in Mitford’s Sutler, , Portions of it have been at 
different times translated. into Latin with no g^t success. 
Complete translations of, .considerable excellence have .been 
made into French.ly John/Pownley. (London, 1767, 3 roh.), 
and into German byD. W^Solteu (Riga, 1787) ; specimens 
of both may be found in Bell’s edition. . ToltaiTe tried. his 
hand at a compressed version). bnt not happily, . (o. .sia.) 

BUTLE]^ WitLiAat.AHpHBB.(1814-1848X a brilliant 
writer on theology .and, the .history ,of pl^osophy, was 
bom at AnnerviUe, .near donmel,. probably, in 1.814. His 
father was a Protestant^ his mother a Roman Catholic, and 
he was bron^tnp in; the Romish .faith... At the age of 
nine he was sent to donmel school, where he <&tingi^ed 
himself not so mnch by rigid attention to his class work as 
by general brilliancy and p.ower. Even when a boy he 
was stron^y drawn towards the imaginative and poetical, 
and some of his early verses show, an astonishing precodiy. 
After leaving donmel school he entered Trinity. College 
Dublin. Two years before, he had joined the Protestant 
chnrch. His career at college was remarkably brillianiw 
The studies to which he specially devoted hunself were 
the literary and metaphysical; and. he .was particularly, 
noted for the extreme beauty of his, style, bqth in speaking ! 
and in written exerdses. .In 1834 he gained'the . 

moderatorship,. newly instituted by Provost. Lloyd, and, 
continued in residence at college, -pnrauing his ^favourite 
stndi^ Hany papers were, about this time contjribnt^ 
by him to the Duhlin Univereitp Magadne; it, is to be ,■ 
regretted that these have not been collected.: In, 1837 
he made up his mind to enter the dmrc^ and in the same 
year he was elected to the professox^ip of moral philosophy, 
specially founded for him through tire exertions ,of Provost 
Lloyd. About the same time he was presented to the 
prebend of Clondehorha, in Donegal, and, resided there 
when not called by his professorial duties to Dublin. ; Li 
1842 he was promoted to the rectory .of Raymoghy. His 
lectures and his sermons .were eqnaUy admired for .their 
strength of thought and rieWy imaginative style. .In 1845 
appeared in the Irvsh. Scdeaiaetieal Journal his ZeUere on 
Development, written under a great press of business, but 
in every way wortiliy of the author, and the best reply 
mde to the famous essay of Kewman which had called 
them forth. Butler’s Ufe was but short. He caught cold 
when returning one day from public service ; the cold tenni- 
nated in fever, which proved fatal in a.few days; He died 
on the 5th July 1848. His Sermons, published in two vols. 
by Woodward and Jeremie, have been nniretsally lecog- 
nmed as among the most important recent contributions to 
theoloCT. They are remarkable not only for rare brilliancy 
of Style, but for subtilty and force of thought The 
mcUon IB at times too ornate and rhetorical, hat it is not 
to be forgotten that the sermons were hnmedlv written 
^rc never revised, and were all the work of a young 
SS ^dlence deepens the regret at the early 

® masterly manner 
2ded.,lvoL 1875), have 
taken their place as the best among the few British works 

value and thonf»W»f ®*®FjF are not of the highest 

Sn ^ ®^^®”®® ^Ains, do not show 

wm.«l In drtdb U i n 


trusted, bat any. defects in his schoIamHp are amply si^ 
plied in the valuable motes of his editor. - 

See Memoir o/.JF.-A. SuSeri prefixed by Bev. J. Woodnrd to 
first series of iSemo»5. • • 

. BUTO, an Egyptian' goddess, called in the language 
Uat or Udtiui Use eponymous goddess of the town Butois 
Hoithem Egypt; supposed to be modem -£nm el Aman end 
Rnm el gir, on the western banks' of the Damietta -bnncli 
of the Nile. - The goddess herself personified Lower ' 

and as such wore tiie ieser or red crown, wfaetiier in her 
human torm, or 'typified as a vulture, or diseus; in whuh 
respect she resembled Hat or HeitL She presided over 
ffre, and r^ded in it or the'solar eye, and was identified 
with the goddesses Bast and Sexet or Merienptah, of whidb 
she may have been another -type. Buto' was t^o considered 
to represent the Greek Latoiia,a.nd the uiseus Mahnr, and 
this again connected her with Lower Egypt or the Delta, 
She was considered, to 'be the regent and mistress of fire 
lands Fe and Tep, districts of her.'nome, of the land <d 
ffandfu- or the Greeks,* and of Tdneter, the divinb land or 
Arabia, aTso>ot'Anlku the capital of JTru^ another ‘of the 
nomes of Lower Egypt .The ideas* of the Greeks that 
she personified darbaess, and. that the tnygde or. shrew- 
monse *WB8‘ sacred: to- her; 'are incorrect ;'for,’ as already 
stated, Uat presided over the element 'of fire^ and the 
•Ebrnw^monse 'appears from 'the inscriptions.on thebase of 
■figateS‘‘of 'this little ftwimal - to have been dedimtedto 
Homs, Kkft the Apollo Sminthens of the GreeKs.* . Tm 
name was also given to the capital of a'nome ruled over y 
the deities Har or Homs and Uat ,or Bnto. ' The Greeks 
supposed that- Buto was. the -capital of. Ghemmdea or 
Phthenotes dose to the Boutike Lake, the present Bunmw, 
near the' old Sebennytic branch of ■ the* Nile. It 
several temples, and in that of Buto orades were tovciefl, 
and the temple was 10 ojyyilaforfathoms high.- . ® 
rmnarlmble object, however, oin it ■wM'the moinmth' bmi®* 
40 cubits or about 60 feet BquaTe^’'rrith.a roof 'of atone, 
enbits' or 'about 6 -feet tbidc, and 6000’ tons 
was brought from Elephantina. It appears from an 
tion found 'at -Cairo that, during the Persian 
of h^yp^ Rhabssh, then the-mler of S^pt, had gj 
the nomos- Phthenotes to the '-slate of^atd, ^ ^ 
this aTTangement'was not’ recognised by Ptoiimr 

quentiy the older arrangement was restored by traieov 

Lagos about 313 B.a _ noi« 



Qtographie, L a. 58 ; Jablonski, Panth. 
sehrififOr tegj/pHsche Spraehe, 1871, p. 1 end foil. 

BUTRHTTO, a fortified town of Enroj^n Thrt^ 
the coast of Albania, in the sandjak of -ooth 


opposite fibe island of Corfu and 
of a stream which connects the Lake . ' g-et 

bay. It has a small harbour, and m the seat 
bishop. In the nei^bonrhood are the nuM of ^ 
Buihrotum, consisting of a l^man w^, abou 
drcnmference, and some remains of bom later a ^ 
work. Bnthrotnm was a Roman colony m ^ 

Strabo, but makes little figure ii-oy^^lieiiit 

modem dty bdonged to the j {J vield to 

was sdzed by the French, who in 1799 t® 7*“ 
the Russians and Turks. Population, lojW. -gjjb'sij 
BUTTER, is the fatly portion of ^®"“^5.r.*?ocb ftfly 
animals. The milk of all mammals conto^ 
constitnents, and butter from the milk of ffl® 
other animals has been and may be usc( 
by cow’s milk is the most savoury, and « vsri®®-* 

stitutes the butter of commerce. ^® fsi? 

breeds of cattle 'varies widely in the hetoS 

matter it contains; its richness in tnto 
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'grratly influenced liy season, nature of food, state of the 
animals’ health, and other considerations. 'While Qie pro- 
portion of cream to milk- in the -case of most breeds 
ranges from one-tirentieth to one-tenthj in' the case of the 
■celebrated Aldem^ cattle it aihonnts’to as much as from 
three to fonr-tentI& 'Dr Farkes {PraeUeal Ht/giaie) ^vea 
the follovring sb the average composition of nnskmmed 
milk having a sp. gr. of 1*030 


Casein 4*0 

Fat 87 

Lactin (Sugar of UOk) 5*0 

Salts 0*6 

TottI Solids 13*3 

"Water 66*7 


■On a low average each pint of Tnilk onght to yidd a fall 
Judf-onncB of hotter. The fat or hotter is d^eminated 
through freshly-drawn milk in minnt^ dear globules, each 
-of whidi is enclosed in a thin memhranons sac or hag ; 
■and being specifically lighter than the mass of the fln^ 
the glohdes gradually rise to the surface, bringing mixed 
with them a proportion of milky matter, and form cream. 
Usnally the cream is skimmed off the surface of the wiillf 
ior making butter, bat 1^ some the churning is performed 
on the milk itself without wailing for the separation of the 
-cream. The operation of dmming causes the mptnre of 
'the oil sacs, and by the coalescence of the fat so kberated 
hotter is formed. Deta^ regarding chnming and the 
-prqiaration of batter gendally will be found under Daibt. 

Fresh or nnsalted batter of good qualify should present 
■a rich straw-ydlow colour. At ordinary temperatures it 
has a firm uniform consistency, while it is soft encni^ to 
-cut and qiread easily under the knife without breaking or 
cmmbling. It should possess a faint sweet odour, and a 
-bland, soft, delicate fiavonr, melting in the month without 
■any indication of grittiness. Pure butter is a complex 
chemical componn^ consisting in large part of &ts or 
■glycerides of the non-volatile adds, palmitic add, and 
bntyroldc add, -with occasionally stearic add. "With these 
there occur small proportions of ^yeerides of the volatile 
adds, butyric^ capronic, captylic^ and caprinic add, to 
which the batter owes its distingaishing flavcnir and char- 
acteristics, as it has the non-volatile ad£ in common -with 
other fats, though in different prcqportions. Batter when 
unadulterated and prepared with ordinary care should 
cmntain at least ' 85 per cent, of pure fat, the remainder 
condsting of casein, water, and salt The casein is derived 
-from mifi;, which is never perfectly washed onl^ bat in 
■batter of good qualify this ought not to amount to more 
-than from 3 to 5 per cent. Water may be present to the 
•extent of from 5 to 10 pbr cent, -withcmt the butter being 
-snlgect to a charge of adulteration ; and a small proportion 
•of salt is commonly worked into the batter in its prepara- 
-tion, "bat in what is sold as fresh or sweet this shodd only 
from ^ to 2 per cent of the whole -weight 
When batter is deposed to the air for some time, 
•especidly in warm -weather, or in hot, conned situations, 
it quickly becomes randd, acqniiing thereby a distinct dis- 
■agreeable odonr and a Inting taste, owing to he develop- 
ment of a volatile fatty aedd under the inflnence of a specnes of 
fermentation, which is dcmbtless caused by the nitrogenous 
substance, casein, it contains. The more completely, there- 
fore, all i^ly and curdy matter is -washed ont of batter 
-•the less will be the tendency to set up and develop fermenta- 
tion. The preservation or caring of batter depends for its 
•efficacy on the employment of some agency by which 
fermentative action may be prevented; bnt there are also 
several -ways by which its devdopment may be retarded 
and the material kept sweet for a considerable period. 
Rancidity may be corrected to some extent ly melting the 
affected batter and pouring it into ice-cold water. As a 


means also of retarding rancidify, butter is in some parte 
of France and the East melted up and heated till the water 
it mayesontain is evaporated, when the casein which risesas 
a senm to he' surface is carefully skimmed off; bnt batter 
cannot be so.melted wihont iiyarionsly affecting its dhlicale 
fiavonr. By -keeping -fresh- ^tter in a-very cool place 
covmd with piue water renewed daily, it will remain 
sweet ‘for a considerable time. A stiU better’ m e^Tio d, 
recommended ,by hL Fhyen (Sidutanees Alimentedres) is to 
use water addnlated with 'mher tartaric acid or -vinegar. 
It is also said that sngar-in he form of a syrup ponred 
over he batter is an estellent medium for retarding rancid 
fermentation. Batter, however, which is to be kept for a 
considerable lengh of time is ^'emred,” or preserved by 
incorporating wih it some substance or substances which 
act upon the nitrogenons material it contains, and thus 
prevent fermentatiem ; and for hia pnrpose common salt 
is he agent chiefly i^ed on. The salt nsed shonld he 
pure, diy, and finely powdered. - -Abont 5 per cent, of salt 
is sufficient for- he pnrpose of caring; and when he 
quantify exceeds 8 per cent, it on^t to be regarded as an 
^alteration. Batter -very li^tly salted for keeping only 
a hort time is said to be powder^ Amixtnre much used 
for caring batter in Continental dairies is has prepared: — 
One part each, of sugar and nitre are mixed up with two 
parts of common salt and reduced to a very fine powder. 
This mixtare is thoroughly kneaded into he batter in the 
proportion of about 1 oz. to every fi>. After standing over 
for a fortnight batter so prepared ^1 be ready for nse and 
have a soff^ agreeable tast^ whih it will retain a long time. 
■En he preservation of all batter, the exedusion of air, as much 
as jmssible, is of he utmost conseqnence. It is, herefore, 
packed-for sale in oaken k^ or glazed earthen-ware jars, 
filled quite full, and covert with a dean linen cloh on 
which salt is ^tinkled. "When in use the kegs should also 
be dosdy covered over, and the surface of the bntter kept 
under brine. 

Batter of good quality is a most digestible form of fat, 
while its flavour is so delicate and little prononneed hat 
it is always acceptable to he palata It is used most 
extensively ly all classes, not only in he direct form wih 
bread at nearly every me^ but also as entering very largely 
into the preparation of pastry, paddings, sauces, fancy 
cakxs, and bisenits. Taking into account the daily con- 
sumption of this artide, it is evident that the amount used 
in a year by a population such as that of Great Britain must 
be very greal^ an inference borne ont by he fact that in 1875 
the imports were 1,619,808 enrts., -veined at £9,050,025, 
and, thon^ no 'means exist of accurately estimating he 
home prodnee, it may safdy be regarded as equal to he 
whole imports. The countries whence bntter is imported 
into Great Britain are chiefly Germany, Holland, Denmark, 
and especially France. A large proportion of the French 
batter comes from he department of Galvados^ — ^Isigny 
bmng the centre of he best bntter-making district. The 
-value of the total produce of France in 1867 was estimated 
at 250 millions of francs. 

Batter is a sabstance which affords great scope fat 
adulteration, and its composition makes accurate detection 
of certain fordgn matters a matter ot considerable labour 
and difficalty. Oher animal fats, such as lard, beef and 
mutton dripping, and tsJlow, with certain -vegetable fats, are 
he cUef adrdterants. Snch adulterations may be suspected 
by hmr characteristic smell, and detected by their different 
melting points, by microscopical examination, and by their 
ethereal solutions. Messrs Angell and Hehner ha-ve pro- 
posed a con-venient mehod of estimating the_ fusing points 
of fat by placing a given wright of definite size on the fa^ 
and observing the temperatnre at which it sinks into he snb- 
stance. They find hat the sinking-point for genuine bntter 
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is remarkably constant and that it is affected in pro- 
portion to the amount and sinking point of any adulterant 
fats used. Their analysis of butter depends upon the much 
nmnllpr proportion of non'Volatile, insoluble fatty acids it 
contains, as compared vrith fats used as adulterants. 

Under the name of butterine an artificial substitute 
for butter has been introduced in America, and imported 
into England from N^evr York. It is the same as the 
artificial butter or “margarine-mouries,” irhich has been 
for some years manufactured in Paris according to a method 
made public by the eminent chemist M. httge-Mouii^ 
Having surmised that the formation of butter contained in 
milk was due to the absorption of fat contained in the 
animal tissues, hL Mouries was led to experiment on the 
splitting up of animal fat. The process he ultimately 
adopted consisted in heating finely-minced beef suet witi^ 
water, carbonate of potash, and fresh sheep’s stomachs cut 
up into small fragments. The mixture he raised to a 
temperature of 45° C. (113° Fahr.) The infiuence of the 
pepsine of the sheep’s stomacdi with the heat separated the 
fat from the cellular tissue, he removed the fatty matter, 
and submitted it when cool to powerful hydraulic pressure, 
separating it into stearin and oleomargarin, which last alone 
he used for butter-making. Of this fat about the pro- 
portions of 10 Si witk 4 pints of millr and 3 pints of water 
were placed in a churn, to which a small quantity of arnotto 
was added for colouring, and the whole churned 
The compound so obtained when well washed rras in 
general appearance, taste, and consistency lilra ordinary 
butter, and when well freed from water it was found to 
keep a longer tima According to French official reports 
artificial butter goes much furlier as food than the genuine 
article, and forms a perfectly wholesome dietetic material 
The Parisian octroi officials have recognized the efficiency 
of the substitute by imposing on it the same duties which 
are chaigeable on ordinarjr butter. The company estab- 
lished for the manufacture in France had in 1874 seven 
manufactories, in which four hundred men were employed. 
There can be no doubt that a pure, sweet fat, such as is 
manufactured by the process of M Mige-Mouries is a safer 
and more^ wholesome article than the unsavouiy rancid 
buttCT which is sold so freely among the poorer classes. 

BUTTERFLIES and MOTHS, the common Engliai^ 
namre applied respectively to the two groups of Insects 
which together form the order Lepidoptera (Qr. Aorfs a 
scale, and srcpor, a wing), an order characterized by 4e 
constant presence, in a greater or less degree, of scales on 
the wing& The two ^ups may, as a rule, be readily 
diatmguMhed from each other, although, so far as omr 
present knowledge goes, there is nothing in the struc- 

fmm entirely 

.^^^^"tterfiies are diurnal in their fiighC 

nwtarS°^'‘^’ exceptions, are crepuscular or 

butterflies and moths, like those of all 
bcirinl consist of three distinct parts— the head, 

“ “<”8 the %,id^ 

md GUf,.r:u.-a„dJre Sfm\SuUfSlw‘ monUita, 

in the males whose ^ feathered, especially 
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in the great migorily of butterflies. Owing to this variety 
in the form of their antennae, moths have been termed 
Heterocera (erepos, various ; Kcpas, a horn). In butterflies 
these organs are also straight, and stand out rigidly in 
front of the head, while in moths they are usually carved 
and can generally be folded back on the body. (2) The eym 
in the Lepidoptera consist of two masses of hexagonal 
facets, placed one on each side of the head, and forming 
what are known as compound eyes. These contain in 
some cases no fewer than 16,000 facets each, while in 
many species a pair of ocdli, or simple eyes, are fonnd 
concealed among the scales and placed bet>reen the com- 
pound organs. The hairy appearance of the eyes in-many ' 
of ^ the Nympholidoc is owing to the presence of minnte ‘ 
hairs planted at the an^es of Ihe numerous facets. Com- 
pound eyes are not found among the larvae of bntterflies 
and moths, but they are in most cases provided with six 
ocelh on each side of the head. (3) The mouth, the parts 
of which in insects are considered by comparative 
anatomists to be typically developed in the masticatory 
mouth of beetles {Coleoptera\ assumes in butterflies and 
moths the suctorial form — ^the latter being merely a modi- 
fication of the former ; thus the mnndibles, labium, and 
labrum, which are fully developed when the nature of the 
food renders mastication necessary, are in a rudimentary 
condition in the Lepidoptera, whose chief food is tlie 
nectar of flowers, while the niftyillm, on the other hand, 
are enormously developed] being concave on their inner 
sides, these by approximating form a tube known as the 
proboscis or tongue. This when at rest is coiled up into a 
ball in front of the head, and is partly concealed by the 
palpi projecting on both sides. In the moths belonging 
to the family ‘Bomhyddee, the organs of the mouth are 
rudimentary, so that these insects after entering upon the 
imago state are incapable of feeding. 

The thorax bears the organs of locomotion, consisting of Hw®- 
three pairs of legs and two pairs of wings. The formff 
are covered with hairs and scales, and terminate in hooks 
modified to suit the habits of the various species. Butt^ 
flies use the legs almost entirely for resting, very rarely 
for walking, and in some groups, as the 
tire front pair is rudimentary. The wings consist ol afflrp' 
double layer of colourless membrane traversed by numerom 
nervures (Plate XXVH. fig. 1), and covered with minute 
scales implanted in the wing membrane by a short stals, 
and placed together like tiles on a roof. The scales 
vary in .form in different species and in different po^ 
tions of the wings of the same qiecies, while ^ 

high power- of the microscope they are seen to be jj* 

corrugated ; audit is to these corrugations acting upon 
colourless rays of li^t, and producing the . 

“interference,” timt many of the loveliest -s* 

the briUianiy of their wings. The splendour of t 
organs in the majority of butterflies, and in 
is sometimes equally shared by both sexes, but 
usually the females are less conspicuously colouie 
the moles. This difference, amounting^ often to _ 
dissimilarity, Darwin, in accordance with his ® j 
theory’, attributes in great part to the action oi 
selection. " Several males,” ho says, “ may be seen p 
ing the same female.” The latter he suppose sc 
most gaily-coloured, and thus the plainer-coloure ^ 
have been gradually eliminated ; but thw w 
whatever that the female shows any such discn j 
in selecting a mate, while many knoam facte seem i 
in an opposite direction. Mr A, R. Wallace 
the other hand, that the duller colours of tM fen . 
been acquired for protective purposes, the jj,cir 

ing such protection more than the males owl S 
generally slower flight, and to the fact that after 
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tion they take several days to deposit their eggs, daring 
which the life of. the male is of no farther conseqoence to 
the peipetuation of the species. Whatever may be the 
true interpretation of this phenomenon, it is certain t^at 
many butterflies and moths of both sexes are so coloured 
as to be to a greater or less extent protected thereby. 
}f[any moths, which rest by day clin^ug to the tranks of 
trees, so exactly resemble in the colour of their upper 
wings the bark on which they rest as only to be distin* 
gaished bn dose examination ; while many small spedes 
which habitually rest on leaves are often miafakcTi for the 
droppings of birds. The upper surfaces of the wings of 
butterflies are in almost all cases the more gaily coloured, and 
when at rest, these are raised perpendicuhrly over the back, 
so as only to expose the under surfaces, whi(^ are often dnll 
coloured, and in some cases have been shown to be directly 
imitative of surrounding objects. The best uniTnpTft of 
this is to be found in the Alalayan butterfly, KaUima 
paraMia, and its Indian ally, KaUinut inachts, both 
brilliant and conspicuous insects on the wing, but which 
no sooner alight than they become invisible. The under 
surfaces of their wings, though vatying greatl}’, yet form in 
every cose a perfect representation of a leaf in some stage 
or other of decay, the butterfly at the same time disposing 
of the rest of its bod}’ so ns to bear out the deception. 
How this is effected is best told 1^ Idr Wallace, who was 
the first to observe it, in his valuable work on the Maby 
Ardiipebgo. 

“The habit of the species is always to rest on a twig and among 
dead or dried leaves, and in this position, with the wings closely 
pressed together, their autline is exactly that of a moderatdy sized 
leaf slightly cnr^ or shrivelled. The tail of the hind wings foms 
a perfect swk and touches the stiel^ while the insect is supported 
by the middle pair of le^ which are not noticed among the twira 
and. fibres that aoRoand it. The head and antennoeoroiu'.iwnba^ 
between the wings so as to be Quite concealed and there is a little 
notch hollowed out at tlie very oaso of the wings, which allows the 
head to be retracted anffidenuy.” 


Moths, when at rest, have the hind wings folded dose to 
the body, while the fore wings cover all. and it b the latter 
that usu^y show an assimibtion in colour to surrounding 
nature. Many butterflies and moths, there seems good 
reason to believe, are coloured in imitation of other and 
often wi^ly different species possessing some special means 
of protection, as sting or nauseous juices, the mimetic forms, 
it b supposed, sharing with their modeb in immunity from 
the attacks of insectivorous animab. The phenomena of 
mimickiy were first observed by Bates amongthe Helicanidce, 
a family of South American butterflies, remarkable for 
their great numbers, the gaudiuess of thdr colouring in 
both sexes and on both surfaces of their wings, and for 
their comparative slowness of flight. ^ It was found that, 
owing to the nauseous nature of their juices, those brilliant 
jutterflies were left unmolested by insect-eaters. It was 
abo observed that several species of a genus closely allied 
to our Cabbage Butterflies, totally different both in the 
colour and form of the wings from the Selieonida, so dosdy 
resembled particular species of the latter as not to be ^s- 
tingubhable from them on the wing. Hcactly similar 
phenomena have been observed in the tropical regions of 
Asia and Africa, where the simibrly protected^ 2?aiia?d<s 
and Aerceidae find imitators among the otherwbe unpro 
tected Papilios and Diademas. There are two families of 
day-flying moths, Sesiida and JEytrvida, with^ clear trans* 
inirent wings, the scales being confined mainly to the 
margins and nervures, which intheir wings and in the form 
and colour of thmr bodies might be readily mbtaken for 
bees or wasps, a simibrity recognized in such specific names 
as 'bombieiformis, ap^ormia, ve^ifarmis, Ac., applied to 
different species of these moths. Other species of the same 
'* clear wing*’ group have opaque wings doselv resembling 


those of certain species of OoUoptera found in the same 
neighbourhood, and these have their wings when at rest 
dosed over their bodies like the elytra of beeries. 

Butterflies and moths undergo complete metamorphosb, MeUmuv 
that is, after emerging from the egg, and before attaining pboris. 
the full develcqifflent of the imago, they pass through the 
larva^ wd _ pupa stages — ^the latter bemg one of total 
inactivity in so far os the outward mnnifABt:ntinn« of life 
are concerned. The eggs vary greatly in shape, and are 
depodted in a great variety of situations — on the under 
I sides of leaves, on the outside of the cocoon, as in the 
Taponrer Moth (Otyyia antigua), the female of which b 
wingless, glued together in rings round the amotlAf 
branches of fruit trees, as in Clitioeampa neustria, or in the 
interior of hives, the larvm afterwards feedmg on the wax, 
as in the Honey-comb Moth {Galleria eerdla). They thus 
diow a remar^ble instinct in depositing theb eggs in 
sitnations where the brvm may afterwards obtain their 
appropibte food, although they themselves can hare no 
Imowledge of that food. The caterpillar emerges from the Cater- 
egg usually in a week or ten days. Hnh'ke the perfect 
insect it is provided with a masticatory mouth. It has 
three pairs of legs on the anterior segments of its body, 
corresponding to die six legs of the future imago, besides 
wMch it b provided with a variable number of conical feet 
or prdegt jdaced posteriorly, and which are merely processes 
of the external covering of the caterpiUar. Goossens, a 
Continental naturalbi^ has recently observed that the 
nnmbcr of prolegs in some species differs at different ages, 
and gives a case in which a caterpillar with originally six 
'prolegs acquired two additional pairs after the tmrd moult 
The body cavity b almost entirely occupied with the diges- 
tive system, and with that concerned in the production of 
the sOky material used in forming the cocoon. Silk b 
secreted as a vbcous fluid in tubes, which after many con- 
volutions widen into a large reservoir filled with the yellow 
iiquid, narrowing again into a tube extending to the mouth, 
where it communicates with the outside by means of a 
conical and jointed papiUa known as the epinnerA. 

Throngh thb organ the vbcous fluid b forced in two 
exceedingly delicate streama vhbh coalesce, and on 
exposnre to the atmosphere harden into a single continuous 
thread. The sil^ material b not completely formed tilt 
the caterpiUar reaches maturity. Caterpillars are either 
smooth sidnned or more or less covered with hairs ; in tiie 
former case they are a favourite food of insectivorous 
aninufls, while in the latter thqr are almost universally 
rejected, — ^recent investigations on thb subject going to 
prove that the hairs on certain speries of caterpiUars have 
a power of stinging, somewhat analogous to that possessed 
by the hairs on the surface of a nettle. 

Ko sooner does the caterpilbr emerge from the egg than 
it begins to eat voracwualy, and in a few days has grown 
so brge that a change of skin becomes necessaiy. The 
old i»Hn b cast off, and with it the entire internal lining 
of the alinientaiy canal, and in the majority of butterflies 
and moths five such changes take place before the cater- 
pillar has attained its foU growth, while the Tiger Moth 
(Araia c({/d) b said to cast its skin at least ten times. 

Those monltings do not usnaUy affect the appearance nf 
the caterpilbr, except in enlarging it ; but in the cose of 
Sarnia eecnrpia, a species of Bombpeidee, the larv© are said 
to pass from bbek to various shades of azure- 

blue in the course of their moultings. The^brvaa of tlie 
family Psychida — the larger members of which are found 
in America and Australb — ^have the curious habit of coi^ 
structing cases which they cany about with them, and 
within whbh they afterwards undergo transformation 
T^a cli larva has but a single case, and when thb gets too 
narrow it splits lon^tudinaUy and is enlarged by intcrjeis- 
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ing a new portion between. Moths and butterflies remain 
in the larval condition for periods yaiying from three years, 
as in the Goat Moth (Cossus lignipa^), to a few weeks, 
as in the Cabbage Butterfly (Piem hrassicce\ which 
nsnally has two broods in the season, while many species 
whose larvae leave the in autumn, as the .Blue Butterfly 
{^PdyommAus afmt},. remain torpid throughout winter at 
this stage, and waken up to resume feeding in spring. 
Daring tl^ period they increase enormously in weight; 
thus the larva of the Pnvet' Hawk Moth {Sphinx 
whidi casts its sixth and last skin on the twenty-second 
day after emerging from the egg, attains its greatest size 
ten days after, having in the meantime increased to 11,312 
times its origiiial weight ; - while the Goat, Moth {Gosmt 
l^niperddj, which remains in the larval condition for three 
years, has ^wn in that period -72,000 times heavier.' 
Having attained its fall growth the instincts of .the cater- 
XnUar undergo a change ; . it ceases to -eat and begins to 
weave a conch or cocoon by which it.is more or less endosed. 
It then throws off its skin and appears .as a pupa or 
chrysalis incapable of eating or of locomotion, the only 
apparent sign of life .which it manifests being a convulsive 
tmtehing when irritated. Examined more closely, however, 
life is seen to be exerted in very great intensity in this 
stage of apparent quiescence. The immanu fl digestive 
Intern of the caterpiUar dwindles greatly, the rudiments of 
wings be^n-to show themselves, forming slight prominences 
on each side of the chrysalis shell, while the organs of the 
masticatory mouth are being tranrformed into those of the 
soctonaL Ih assuming the pupa condition caterpiUare 
dispose of themsdves in a great .variety of ways. Many, 
like the 'comrnon Cabbage Butterfly, ascend walls and 
palings, to which they attach themsdves by -a .silken, belt, 
others, as silkworms, spin around t^m *a- solid' cocoon of 
pure silk; while the majority of Sphinx Moths form 
burrows in the ground, which th^ lino with silk and after- 
wtds va^h to keep out the moisture,— one of these 
remaining. thus buried from August till 
Jme. Those larv® which feed on the wood of trees, as 
CSjmim iigmperda, generally form tough cocootis of chira 
of wood and of silk within the .tunnels which they have 
bored in the tree, and their pupm haye the power.of fordns 
themselves along those passages tm they reach the hart 
where mey mmain until about to emerge from the oeb 
when they pierce it alsa The cbcoon .'of the Puss Moth 
\Oenira vmvla), composed of the same matarinia as in the 
l^ceding iMtance, is usually .placed in a crevice of the 

Sr “ 1 5^ exposure to the atmosphere it 

becomre hard as horn, the moth only makine ite escane 

Uqnid by which one end d the cocoon 
IS softened. Haw cateriallars are usually deficient in silfc, 
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it becomes encased in autumn it remains a pupa dnring 
winter. By applying heat the process can be 
and it can be equally retarded by refrigeration. WhenlnMo. 
matnre the pupa- case cracks towards the anterior end, and 
the butterfly or mothcrawls forth<with \rings which, th<mgh 
at first smaU and crumpled up, in a few himrs atfain their full 
siza The male insect goes in search of -the and 
when the latter has deposited her eggs thei Tnnin object in 
the life of the iina^ is attained and both sexes dia Amupg 
the Pombyctda tT^ occurs in two or three days, owiqgto 
the atrophied condition of the organs of the wnnt h. TVUh 
butterflies courtship is generally, a more prolonged 
several niales pursuing the same female, and breaking each 
others wings in the conflicts that thus frequently ensna 
Butterflies appear in many cases to be gregarious, flying in 
great flocks. Bates states that at one place in Sonih 
America he noticed eighty different species flying 'abwt 
in enormous numbers in the sunshine, and these, with 
few exceptions, were males, the females remaining within 
the ' forest shadea Darwin also describes a " Wterfly 
shower,*' which he observed ten miles off the South American 
coast, extending as far as the eye could reach; ''evenly 
the aid of the telescope,’* he ad^,"it was not possible to 
see a space free from butterflies, ^at they are occasionally 
mi^tory as well as gregarious is borne out by the ol)se^ 
vations of Sir J. Emerson Tennent^ whowitneffi^in Ceylon 
a mighty host of butterflies of a white or pale yellow hue, 
"apparently miles in breadth and of such prodi^ons 
piiension ns to occupy hours and even days nninterrnptedly 

in their passage.” 

The food of Lepidopterons insects consists chiefly of^^ 
the .sweet liquids -drawn-’from .the! nectaries of; flowers, 
which they reach by .means of their long proboscis or ton^a 
Many of the iS'p/nnyfda; are said.to do this withrat settling 
bn the floweri^,- and one of these, the Humming Bird "Hawk 
Moth of South America {Macroglma in its mode of 

flight and of poising itself before a flower while wtracting 
the juice, bears such dose resemb’ance to certain of the 
smaller humming birds inhabiting the same district that 
Bates often shot it for one of the latter, an'd it was only 
after considerable experience that he leamt to distinguish 
the bird from the moth when on the wing Although their 
food is thus usually the sweetest liquids drawn from love- 
liest vessels, still'some of the most brilliant ^edes seem 
to prefer more vulgar fare. Thus the showy Purple 
Emperor {Apatura iris) prefers above all things to suck 
the jnices of putrid animal substances^- and the surestjray 
to secure specimens of this butterfly is by setting such osi 
near its haunts. Mr Wallace states tbatin Malacca he caugn 
a large and brilliant butterfly which had 'settled on t * 
dung of some carnivorous animal, where he hs® 
observed it on the -previous day, and he adds that it i* 
habit of many of the finest butterflies to suck up the hqu 
from muddy spots on the roadside.. • ' 

Butterflies and moths are widely distnbntcd allo^^ . aB. 

globe, ocenrrine, however, in greatest wiriety and aMnaa 

m tropical lan^ They are found as far norai as Spitebergs ^ 
on the Alps to a height of 9000 feet, and to w®® j 
height on the Andes. In Britain there' are omj » » 
in the whole of Europe 390 species of bntterfli® ; ^ 

within one hour's walk of PaiA in Brazil, Bates ® 
fewer than 700 species. There are 1910 spemes ® 
moths, the majority of which ore nocturnal and erep 

while in tropical America day-flying moths sem ^jne* 

common, and may he seen in company with .t. 
seeking butterflies. This -paucity of nocturiml ^ 
been attributed to the great number of mg"*" ^ Ajjg 

bats and birds whidi h«®* «« 


crepuscular insectivorous bats and , 

regions. Many species both of moths ^ j-*. /Raw*'® 
have a very wide distribution; the- Painted M y v 
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eardui), a common Sritash species, being fonnd in every 
quarter of the globe ; and onr finest butterfiy, the S vallow 
Tail {Papilio maekaon), occnrting tbronghont Europe Asia. 
as far as the Hunalayu, and South AMca. Other species 
are extremely.local,a^e Scotdi Argos {Lpecena artaxerxa), 
confined to a few Scottish hillsides. E^erstein estimates 
the total number of Lepidoptem at 66,000 spedes — 6000 
botterfiies and 60,000 moths. That such estimates, how 
ever, are' not to be rdied on is suffidenfly proved by the fact 
that Bates gives the number of species as above 200,000. 
The geographical distribution of certain gronps of Lepi- 
dojdera has been well wrought out by hlr Wallace and other 
naturalists who have studied them iu their native homes; 
but the division of this great order into geographical zones 
has still to be satisfactorily accompfished. Eoch has 
recently proposed to place them in five such g^ups — (1) 
the European or Western fauna, indnding Northern Asia, 
the NorA of Africa (a region exceedingly poor in Lepi- 
doplera, owing probably to the want of great forests, and 
to the marshy nature of vast tracts of land), and the 
northern parts of North America ; (2) the African fauna, 
allied to the preceding ; (3) the South Asiatic or Indian ; 
(4) the Australian and Polynesian, allied to the Indian; 
and (5) the American fauna, distinguuhed by its exceeding 
richness. 

ca- Butiebfues. — Idnnaeus included all butterflies under 

the single genus Papilio, but later writers have divided 
them into several well-defined families, and into numerous 
genera. The largest and most magnificent ^cdes belong 
to iha f)miihoptera or "Bird-wing^ Butterflies,” a genus 
of Papilionidoe, whose wings, measuring fully 7- inches 
across, are of a vdvety.black and brilliant green colour, the 
latter in such species as Ornithoptera-eromu being replaced 
by fiery orange while the body is golden, and the breast 
crimson. . Th^ are distributed over Ac islands of the Malay 
Archipelago, reaching, according to ^ Wallace, Arir maxi* 
mum of size and beauty in Ae Molumas. ThePapiftoa are a 
closely allied group, smaller in size but equally brilliant iu 
the colour and form of their wings. They are exceedingly, 
numerous and are widely distributed over bo A hemiq>he^ 
One species only is fonnd in Bri tain, A e handsome Swallow 
Tail (PapiUo ma^dmon) (Plate EXVTL figs. 1, 2), formerly 
abundant in many parts of England, but now confined to Ae 
fen ^tricts of Oimbridgesh^ Norfolk, and Huntingdon. 
When alarmed the larvie of this and of other species of 
Fapilios protrude from the upper part of the neA a soft 
forked horn that usually diGEtaes a penetrating and unplea- 
sant odour. One of Ae most degant of exotic qjeries is 
Ae Malayan Papilio numnon, with blardc and blue wings, 
6 inches in expanse, and with the edges of Ae hind pair 
gracefully scalloped. This butterfly, though ^common 
enough in colle^ons, has recently gained additional in- 
terest from the faci^ discovered % Mr Wallace, of the 
remarkable variety in Ae form of the females, a 'Variety 
whiA has led to their bring described under several 
^ecific names. In one group the females resemble the 
males in shape, though d&ering greatly — as many female 
bnttmffies do — in colour. In another group Aey differ 
both in colour aud in the form of the hind-wings. Thes^ 
Mr Wallace says, are “lengthened out into krge spoon- 
slmped tails, no rudiment of whiA is ever to be percrived 
in the males or in Ae ordinary form of Ae femalra.” He 
also fonnd that in shape and colouring Aose tailed females 
when on Ae wing, closely resembled another butterfly 
belonging to a' different section of Ae same genus, Papilio 
€odn, which he considers is Ans mimicked by the erratic 
females of Papilio memnoa. Strange to say both forms 
of female are produced from the eggs of either form._ The 
genus Pamassivs, whiA seems peculiar to the Alpine or 
subalinne countries of Europe and Ae NorA of Asia, 


belongs also to Ae Pa pilionidce. One species, Panuusiua 
apollo (Fbte EXVIL, i^. 3), has semi-transparent wings^ 
spotted with blaA and venmlion, and is common in most 
(d Ae mountain ranges of Europe, where it forms a very 
striking object The Brinistones (Gonqiterpx), Ae Clonded 
Yrilows '{Goliat, 'FlateEXYEL fig. 4), and t& Whifa Butter- 
flies .(Pteris, Plate XEVIL fig. 6), many .of which are abun- 
dant in Britain, and the larvae of .whiA in: most cases 
make grrat havoc among garden vegetables, belong -to Ae 
family Pieridoe. That the caterpilLirs of this group are not 
&tal to Ae very existence of certain of our. most useful 
vegetables is due solely to Ae ravages of the ichnenmon 
flies, the larvs of whiA are parasitic upon these cater- 
pillars, to suA an extent that in every hundred larvsa 
of Ae common Cabbage Butterfly, there are probably not 
more than two or three entirriy free from the ichnenmon 
fly {Mieroffotter glomerata), and few caterpillats so attacked 
ever reaA matnrity. The q)eries brionging to Ae family 
S'ymphalidtB have only four legs fitted for walking, the 
anterior pair being rudimentary,. They include the ma- 
jority of the showy butterflies of temperate regions, as the 
PeacoA Bntterfly (Fanesca lo, Plate XXVIL fig. 9), con- 
spicnous firom- the“^e3”on the upper surface of its 
wings. The brilliant colouring of the upper surface is in 
marked contrast to the sombre hues of the under, which 
give it when resting on the bran A of a tree Ae appearance 
of a dried lea^and so is to a considerable degree protective. 
The Fritillaries {Argynnu, Plate XX. V ILL fig. 2) We the 
nnder. snrfaces of the wings ornamented wiA shining 
silvery disks, and, except a fewtropical'speries, are Ae only 
bntte^es whiA have Ae nnder surface more gaily coloured 
thauAe upper. The Purple Emperor {Apatura iris) is 
one of Ae largest and most striking of BritiA species. It 
is a powerful flyer, frequenting the tops at the highest 
trees, and is thus difficult of capture unless when brought 
near tire ground by Ae attraction of some putrid carcase. 
To the same familybriongs A^ymjpAafw/asiusfPlate XXYIH. 
figs. 7 and 9), .one of the most beau tiful of European 
species. The ffelieonida (Plate XXVII. fig. 7) are a family 
of South American butterflies, so numerous boA in qwcies 
and in individuals, and of snA Aowy colours on both 
surfaces of the wings, as to form, says Bates, “ a feature 
in the physiognomy of the forest compensating for the 
absence of flowers." ThA wings ace long and narrow, 
Aey fly lazily, and might Aus be supposed to be specially 
lialfie to the attaAs of insectivorous animals. As already 
stated, suA is not the case^ these insects being apparently 
protected by the nauseous character of A A juices. It is 
this group whiA is riiiAy mimicked in South America, 
finding imitators in several species of LeptalU, a genus of 
butterfiies brionging to the family Pieridoe, also in several 
species of Eryanidoe, and in no fewer than three genera of 
day-flying moths all belonging to edible groups. The 
family Morpikidce (Platb XXvIiL fig: 8) contains the lac^t 
and most sjdendid of the SonA American butterflies. 
Th A wings, often 7 inAes in e^nse, are generally of a 
brilliant metallic blu^ whiA, as the insect ffies, flashes in 
the sunlight so as to be visible, it is said, a quarter of a 
mile off. Th^ are found most abundantly in forest glades, 
through whiA A^ sail, only flapping AA wings at 
considerable intervals at a great height^ “seldom,” says 
Bates, “ descending nearer the ground than 20 feet” The 
Saiyrida (Plate XXTX. fig: 6) are found in every quarter 
of the g^obe, and seem equally at home on open plains, in 
forests, and on the slopes of mountains. Their larvre feed 
chiefly on grass, and have the almost uniqne habit of 
rem aining concealed day and of coming focA at night 
to feed. The Marbled White {Arge galathea) is the spedes 
oftenest met with in Britain. The Hetaira of BrazU, the 
wings of which ore partly- transparent, belong to this 
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family. One of these, Setaira emeralda, says Bates, 
«]ias one spot only of opaque colouring on its nrings, 
TThich is of a violet and rose hue ; this is the only part 
visible \rhen the insect is flying low over dead leaves in 
the gloomy shades where alone it is found, and it then 
looks like the wandering petal of a flower." The Ifttpendoi 
or Skippers (Plate XXIX figs. 13 and 15), so called from 
their jerky hesitating mode of flight, show, in the thick- 
ness of their bodies, the only partially erect way in whicdi 
they hold their wings when at rest, and the enclosure of 
t h^ip papa in a cocoon, a distinct approach to the other 
great division of the Lgndoptera — the moths. 

Moths. — The vast collection of species included under 
this term form eight principal groups, divided into 
nnmetoas families. 

1. The Sphingim or Sphinx Moths (Plate XXX. figs. 
5 and 6), so called from the curious habit which the lame 
have of raising the anterior segments of their bodies, and 
remaining motionless in this position for hours, thus 
bearing a fanciful resemblance to the fabled Sphinx, are 
fur the most part crepuscular and day-fiying. They are also 
known in the lype family as Hawk Moths from the strength 
and velocity of their flight. In common vdth the vast 
majority of moths they are furnished with a spine or strong 
bristle on the anterior margin of the inferior wings, which 
being received by a process of the under surface of the 
superior pair, maintains them in a horizontal or somewhat 
iumned position in reposo. -They are also usually pro- 
vided with a greatly elongated tongue, with which they sip 
their food from flowers, and some species have the power 
of producing a humming sound. To this group belong the 
clear-winged moths, SesHdoe (Plate XXX. fig. 12) and 
riidos, all day-fliers, and looking more like the bees, 
wasps, and ichneumons which they are supposed to 
imitate, than moths; also the family Uraniidas (Plate 
XXIX figs. 9 and 14), the species of which are amono' 
the most brilliaut of Lepidoptera, — ^their wings being of 
velvety block, relieved by numerous bars of golden green, 
and the inferior pair prolonged into an elegant tail, closely 
resembling the same appendage in many of the PUpilios. 
They are all day-fliers, and tins, together with' tiieir 
gay colouring and airy forms, led to their being at 
first classed among butterflies, a position which fuller 
acquaintance vith them in the larva and pupa stages 
slwwed to be untenable. The tjpicat species occur in 
tropical America, where they fly with amazing rapidity 
and perform annual migrations. The Death’s-Head Morii 
{Adierontia atropos) is the largest of European Sphinges, 
and owing to the peculiar squeaking sound which it utters 
when alarmed, the death’s-head-like marlri np; on the upper 
surface of its thoraa:; and its sudden appearance in districts 
where it may not have been noticed for years, it has for 
centuries been an object of superstitious dread to the unedu- 
cated. Its beautifully marked larvse feed upon the leaves 
of the potato, and bury themselves in the ground preparatorv 
to nnd«r«n,n., Death’s-H^d is fond 


is zona 

of honey, m search of which its instinct leads it to eater 
hives, the i^atw of which do not attempt’ to drive it out 
y means of their stings, but make every endeavour to raise 
a w,«en imll between the moth and tSir foS sSra ft 

0 B stJllaiger forms occur in AustniUa. 

-. The Bomhydna (Plate XXX. fics 14 20-9^\ nn> nn-. 

60 atrophied as to be unfit for use. u 
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latter deposits her eggs. They include the silkworm mothu 
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to useful account, The chief of these are the common 
Silkworm Moth (Bombyj! 7ndri), a native of China, wheie 
its cocoons appear to have been utilized by man from time 
immemorial. During the 6th centniy it was introduced 
into Europe, where it soon flourished whererm- the mulbeny 
tree, the leaves of which are the sole food of the silkwoim, 
abounded. On these the larvio feed for thirty dap, after 
which they begin to spin an oral cocoon of a dose tissue of 
the finest silk, usually of a golden j'cllow colour, but some- 
times white, and whi(^ when unravelled forms a continuoas 
thread 1 100 yards long. Tn order to obtain a fresh sapply 
of eggs, the silkworm breeder albws a few of the pups ti 
develop into moths ; and such is the change wrou^t upn 
this species by centuries of domestication that, it is ssid, 
they rarely if ever attempt to use their wings. They pair, 
and the female at once settles on the leaves prorided for 
her, where she deposits her eggs and dies. The Arriady 
Silkworm [AUaetu cyntfiia), so called from the native name 
of the castor-oil plant on which its larvee feed, is a natim 
of India. Tho cocoon is very large, but the thread is too 
fine to be readily wound off, and it is therefore usually 
carded, the yarn being woven into a coarse, silk cloth 'of 
great durability. The Tussch or Tussur Moth {Antham 
mylitta) is also a native of Upper India, occurring ahon- 
dautly in the jungles, where its cocoons, so concealed by tbe 
leaves as only to be detected by the presence of the dung 
of the* lame on the ground, are collected. The Tasseb 
silk is darker and coarser than that of the common silk- 
worm, but resembles it in bmng readily wound off. In 
China there are two oak silkworms from whi^ a coarse 
silk is obtained, used for tho clothing of the Chinese poow 
classes ; but the most important'of tho oak-feeding speej® 
is the Yama-maii {Antheraa gama^tnai) of Japan, the suk 
produced from which was, at least until lately, reserved for 
the use of the' Japanese imperial family, “.f 

beautiful insect, about 6 inches across toe ’vrings, of a bnt 
liant golden-yeUuw colour, wi!h a transparent spot or 
near the centre of each wing. Its cocoon is nearly aslai;^ 
as a pigeon’s egg, and is of ajsflveiy white within, altw^ 
extern^y of a yellowish green. In 1861 it was 
into France, where it now flourishes, and 
reason to believe, from the nature of its food and its 
ness, that tlie Yama-maX may yet be. profitably . ._ 
Great Britain. Troposa luna, which feeds upon the nq - 
ambar trees in the southern parts of the TJnitcd o 
with wings of a lemon colour, each vrith a “ tran^*^ 
eye,’’ and the hind pair prolonged into an 
one of the loveliest species of Bomhgeina. Its 
formed of the finest silk. Other well-known fomsa 
Eggars {Ztasiocampa, Plate XXX. fig. ^6); .r. 

sional Moth (Grerf/tooimpa processtbnea)* so called / . j 

habit its caterpillars have of congregating in 
several hundreds, and of marcliing to '*'^®*®-/® 
in regular columns ; the Vapourors (Oiyyi^j ® jenosit 
figa 2, 3, 4), w’hose females being almost ''’”“6*®® 
their eggs on the outside of their cocoons , 

Psyches {Psge/iidis), whose females in many . 
neither wings, l^s, nor antennm, and never leave 
in which they have passed the larva and pupa 


wjucu mey nave passea tne larva uu»* - .-. -11 on 

3. The JTocCutna (Plate XXXL figs. ® even 

exceedingly large group of nocturnal moths, aim ^ 
here there are a few exceptional instance ot 
species. Thqr are distinguished by their , jonc®* 
narrow forewings, under which when rep^ng puit 
the inferior and in many cases more jn 

The majority of the species are small ana o 
colours, while a few are among the 

insects— the Great Owl Moth of Bra^ 
measuring nearly a foot from tip to tip of 1 ia)in 1^® 

4. The Geometrina (Plate XXXL figs. 13 and 
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larml condition have only four prolegs, the usual nmnber 
hdng ten, and in moving these are brou^t dose up to the 
last pair of thoradc limbs, thus ^ving the caterpillar a 
looped appearance, hence the term "loopers" usually ap- 
plied to these moths ; they then hold on by the prolegs, and 
releasing those in front carry the body forward until the 
arched appearance is gone. They thus move by an 
alternate process of looping and straightening their bodies. 
The larvra of Geometers have also the curious habit of 
fixing themselves by their hind feet to the branch of a 
shrub, throwing the remainder of their bodies ont, and 
remaining motionless in this position for hours, thus 
exhibiting an enormous amount of muscular energy. Th^ 
are all protectively coloured, and in the attitude just 
described so resemble the surrounding twigs as to be rea^y 
mistaken for them. Geometers are to be found in sunshine 
and by night, in midsummer and at midwinter, the Early 
31oth {H^eniia rupieapraria) being caught in January. 

5. The Pyralidina (Plate XXXL fi^ 17, 19, 20, 23} 
are a group of small moths readily distinguished by their 
long dender bodies and large forewings. One of these, 
Pjfralis viits, is very destructive to vine^ and another, 
Ptfralig farinalii, feeds upon meal and fionr. The 
GaUeridce, a family of Fyralidine moth^ deposit their eggs 
in the hives of bees, where the caterpillars, enclosed in 
silken cases, devour the vrax ; but the Hydroeamptda (Plate 
aTXT- fig. 12), which also belong to this section, are pro- 
bably the most wonderful of all Lepidopterous insects, their 
larvse being aquatic, living and feeding in the water, and 
many of them Iweathing by gills similar to those of caddis- 
worms. 

6. The Tortridna (Plate XXXL fig. 16) indnde a great 
number of small moths exceedingly iiyuiions to orward 
and other trees. They are known as “leaf-rollers” from 
the habit which most of their larvae have of rolling up the 
leaves on which they feed, and thus forming a shelter for 
themsdves. The Green Tortrix {Toririx viridaTia) occurs 
in the larva state on the oak, to which it often does great 
iqinry by stripping the trees of their leaves in the month 
of June. Throughout Southern Europe the vine is liable 
to the ravages of another species, (Enectra pillariana, 
whfle few of our fruit trees are exempt from the occasional 
attacks of some species or other of the Carpoeapndce, the 
fruit-eating family of this group. 

7. The Tineina (Plate XXXL figs. 21, 24, 25} contain 
the smallest of the Lepidoptera, and are best known as 
clothes moths. These clothe themselves at our expeme in 
the warmest woollen garments, which they traverse in all 
directions, leaving behind a gnawed and wom-ont path, so 
thin and bare as to yield to the sligjhtest pressure. They 
also destroy furs, hair, feathers, and many other artides of 
domestic economy, and are the exterminating pests of 
zoological museums. To them we no doubt owe the de- 
struction of the most perfect specimen of the Dodo known, 
which was once preserved in the Adimolean Museum of 
Oxford. By means of their moxillse these little iarvm 
shear down the surface of various substances, and uniting 
the parrides by means of their glutinous silk, they thus 
form protecting habitations, which partake of the nature of 
;he woollen or other stufis on which the foresight of their 
iiarents htfi placed them. When they themsdves increase 
n bulk, so as to find their abodes as inconvenient as a 
strait waistcoat, thqr split them down the muddle, and 
uterpose a piece proportioned, no doubt, to their expected 
J well as actual increase. They add to the length dso by 
./ .h materials to the anterior end. The Tinea pranella 

/ s in granaries, where it forms an abode for iteelf by 
^ eloping several grains in a silken web. These it after- 

} The insects of the remaining group, Pteropnonna, are 


remarkable from the peculiar conformation of their wings. 
Each of these organs is split longitudinally into several 
brandies, all of them delicately fringed. In the genus 
Pteropkora (Plate XXXI. fig: 26} the fore wings are 
divided into two, and the hind wings into three branches ; 
while in Omeodet (Plate XXXI. fig. 27} each wing is split 
into six, and these when the insect is at rest ore folded 
together after the manner of a fan. 

Collection A3n> PnESERrAXioN of Lepidofiera. — 
Butterflies affect special localities vrith which it is well for 
the collector to make himself acquainted. A suitable 
hunting ground having been selected, the following 
apparatus is necessary : — a bag-net made of gauze or some 
equally light material, with a wooden or metal ring and a 
handle, which may also be used as a walking-stick, for 
captni^g the specimens ; pill boxes into which to transfer 
them from the net ; and a wide-mouthed glass stoppered 
bottle, into whidi about forty leaves of the common laurel, 
bruised and cut into dired^ have been previously put 
Exposure for a short time to the fumes arising from these 
shreds will cause the death of the inmates of the pill boxes. 
They may also be readily killed by pressing the thumb-nail 
against their thor^ For “ setting ” Lepidoptera, which if 
possible should be done before the insect stiffens, entomolo- 
gical pins are required, and these should be gilt in order to 
prevent the appearance of verdigris at the point where the 
pin enters the specimen; also a setting-board, with an 
upper layer of cork, and having a groove in which to lay 
the body of the insect; and sm^ triangular strips of 
cardboard known as braces with which to set the nings. 
The process of drying should not be artificiaily hastened, 
os by exposure to heat the wings are certain to warp and 
the body to duiveL Should the insect have stiffened before 
setting, or have been badly set, it can readily be softened 
again placing it, as is done in the British Museum, in a 
shallow earthen vessel containing a layer of damp sand, and 
covering it with a close-fitting lid until sufiiriently soft for 
resetting. Day-flying moths must be sought for in much 
the same way as butterflies, while nocturnal species may bo 
regularly met with on the sallow, the honeysuckle, the Buie- 
tree, and the ivy, when these are in flower ; and when 
these and similar natural sources foil, the moth-collector 
has in sugar and light two admirable devices for securing 
specimens. A quantity of the coarsest brown sugar 
reduced by the addition of beer and water to a syrup, and 
to which a little rum is added as required, is applied with 
a brush to the sheltered aspect of the trunks of tress on 
the outskirts of woods or in the neighbourhood of heaths. 
At Tii giitfitll the collector, lamp in hand, visits the snared 
locality, and if the evening be favourable, that is, if it^be 
w ar m and dull, he is almost certain to have his pains 
rewarded by an abundance of specimens, chiefly belonging 
to the Hodwina. Moths, it is well known, are readfiy 
attracted by light, and in a country or suburban house, m 
the vicinity of trees, a lamp placed outside an open window, 
which is sheltered from the wind, with another lamp in the 
interior of the room, will, if the nig^ht be close and dark, 
be almost certain to attract numbers of moths. Mr allace 
adopted this plan while collecting in Borneo, and he states 
t b"! in twenty-six nights he collected 1386 moths, “ but 
that more than 800 of these were collected on four ve^ 
wet and dark niehts." In towns moths may oftra be 
caught flying about lamp-posts. In preserving the Imger 
moths, especiaUy the S^ingina, it is necessary to sht up 
t hw stout bodies and remove the contents, replacing 
these with wadding or paper. The drawere of cabmen 
containing Lepidoptera should be provided with a layer of 
cork and then ]^pered, with a small bag of camphor 
attached to a corner to ward off the attacks of the dust-Ii«, 
or “nutes ” as they are usually, but incorrectly, called, the 
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p^ence of wMch is made known' by thb appearance '6f a 
fine powder lying underneath the infected specimens. 
Insects in this condition should be thoroughly soaked in a 
solntion of spirits of wine and camphor. The appearance 
of grease on thick>bodied moths is by no means uncommon, 
but may 'be removed by dipping &e insect in spirits of 
turpentine and embedding it in calcined magnesia till dry 
The ooUectov should be careful to keep a register of all lus 
specimens, giving the localities where they were found, and 
recordmg anyohrorvations that may have been made at the 
time on their food, habits, &c. A small ticket attached to 
the pin of each specimen, and bearing its number in the 
register, is the best way of connecting the specimens in the 
cabinet with the entries in the register (j. oi.) 

BUTTMAHN, Philipp EIabl (1764:-1829), a German 
philologist^ was born at !Fcankfortron*the-Main in 1764. 
He was edncabed at the gymnasium in his native town and 
at the university of GSttingen; In 1789 he obtained an 
appointment in the library at Berlin, and for some years 
he edited Spends Journal. In 1796 he become professor 
at the Joachimstbd Gymnasium, a post which he held for 
twelve years. In 1806 he was admitted to the Academy 
of Sciences, and in 1811 was made secretary of the HistoricO' 
Philological Section. He died in '1829. Buttmann’a 
writings gave a great impetus to the scientifie study of the 
Greek langna^, and his grammar is still a work of value. 
The first edition of the Ch'iechiaehe Grammariit' appeared in 
1792, mad in 1863 the book was in its 2l8t' edition. It 
has been translated into English. The hexilogus, a valuable 
study on some words of difficulty occurring principally in 
the poems of Homer and Hesiod, was published in 2 vole., 
1818-26. The English tranriatioh by Eishlake Ima passed 
t^ugh five editions Buttmann's other works were 
AwfUhrli^ Oriechische Sprachldre, 2 vols., 1819-27: 
Mythologua, a collection of essays, 1828-9 j and editions 
of some classical authors. Of these last the most im- 
portant are Dmogfhmea in Midiam, 1823, and the con- 
tinuation of Spalding’s Quintilian, 

BUTTON, from the Erendi bouton, a small piece of 
metal or other material used to connect different parts of a 
garment together by means of a button.hole,.nnd also used 
for ornamentation. These apparently insignificant articles 
S ® gr^t alteration in our style of dress, for 

without them It worfd have been impossible to have reduced 
the liowmg rob® of our forefathers into our present simple 
^tume. By this process we have lost the'picturesque, as 
far as our^rments are concerned, but have gained in com- 
pactness wd ubhty. Indeed, the occupations ^ be pr®ent 
age could not be carried on in the togas and dieses of 
ancient bm^ The button manufacture did not assume 
until towards the close of the rdgn of 
commencing with the 14th 
SS’of Wi, “ ornaments on the 

bSr ornaments merely, 

cSd button-holes, and placed where thw 

thf ^ or ivory. At the commenceSnt of 

to w, w a. 

>o^partaw in tho 
1745, introduced Boulton and Watt, as early as 

of buttons, partiS-lv2S^d®™d“^ ^ the manufacture 

departments was occunied 

facets, that produced a buttons with 

«»« omM ™ .rift af OooS Z 


'workmen’s wages at Birmingham averaged from’£2 to £4 
per week. John Taylor;' origihjJIy a caWnetmakef, appears 
to have bad a principal hand in promotihg improvements 
in this industry at that time, as far as plated, and 
lacquered buttons are concerned The imliie of those turned 
out weekly in his establishment is said' to have he® ahont 
JS800. l^lph Heaton improved the'ma^g of ^nh^ a 
separate branch, shortly before the coiiimencem®t of the 
present centuiy. 

The metal button trade ‘was in a vciy flourishing con- 
dition, when, indirectly. Lord Nelson uay be said to hare 
been the mcaua of overthrowing it. Ihe late B. 
was in easy circumstances in Denmark when he was 
mined by the bombardment of Copenhagen under our great 
naval commander. Sanders then ®me to Binninghiun 
to seek such competence as energy and perseverance conld 
afford. He started in tho button manufacture, at fint 
in a small wny, introdumng a covmcd button made of dofii 
or lasting, wito an iron sbank.' * His son, of the same name^ 
invented a flexible shank button, that one rrith a 
tuft of canvas protmdipg from the hack instead of a 
shank, through which the needle could pass in any 
direction. It was patented in 1825 and had an ®oniiou8 
sale. The Sanders took out another patent for a siniilar 
button covered rrith silk. ' ’ A fancy silk 'button with a 
central ornament was patented by William Elliott in 1837, 
which had a great run, ‘so much so that sixty Itoi^ 
were employed in London in malfing the special materiri 
required ; and Elliott secured a fortune, 'although' his 
patent was contreted and many-'imitations were started. 
But all three kinds of buttons were found to wear on 
the edges, to remedy wbick John .Chatwin patented a 
corded edge button. It is said that- horn bnttorewere 
used as early os 1801, bnt we find from old Birraingh^ 
directories that ^there wore hom-button makers as for 
back as 1777. At the former period the commonest 
qualities were 6Jd. per gross. Hutton in his JBuimf.oj 

Birmingham refere to “our grandmothers" wearing horn 

buttons nearly the size of a crown piece. The hoof or Iwm 
button is cut into form and dyed and pressed into beautiM 
designs. This great improvement^ however, appears to 
have been effected by M. Emile Bossot of Pari^ 'who intro- 
duced important changes resulting in material 
The manufacture is stiU prosecuted in England, but it is « 
secondary importance. 

The materi^ of whi<k buttons are made are as ^nous 
as thmi forms. Gold, silver, and other metal^ 
porcelain, horn; bone, india-rubber, motherof-pearl, ® 
other nacreous productions of sbell-fidi,^ various 
vegetable ivory, Aa,® are employed ; and for- corewo 
tons, lasting, brocade, twist, velvety silk, mohair, ^ - 
Birmingham DirectX^ for 1784 mentions pa^ , 
and, according to the same authority, ® 
prodneed by “,an artist of eminence,” whire was 
with divers other metals ; it was fet ^.cnect 

aktly years previously; and toeu, ’“though 
so complete as at present, met with great 
encouragement." Buttons’ have been oft® , 

jewelled, and the gold and silver are plain or ^ 
sometimes resembling drops in filigree-worfc 
one in nse in England about the middle of wb is 

* The shells are brondit from vorions parts ^ 

coiuiderahly in price. TBie white-edged Mncaey mgiua ■ 

yellonr^jdgi^Manaia the next. Those ftom the h> ytiw 

Sea Tajy much in valne, 'whi^ depends upon the poiv»*^j^ 
they can he ap^ied. Those ITOm the PiuMC aw h<» ^ a 

generally dork in colour, ihrir value Is much nffectM '-j-aeje#®' 
fashion. The “ Panama shells " are the least valnaWe, ani* 
oily only usedfor inferior sorts of buttons. wutoosoth*®* 

Vegetable ivory is not very suitable for buttons, 

the n&ftvoidable waste la xua&ixfactoYe lenders It esp®*®*. 
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fonned of polislied brass and’ ruled viiili sack fine lines 
that light mis reflected in, prismatic colours. Some 
bnttons have fetched enormons prices, even when made of 
what is now a common ntateriaL Mother-of-pearl buttons 
have been sold at a guinea eacL In 1790 Henry Gky of 
Birmingham patented ‘a method of manufacturing bnttons 
of slate or slit stone; am^ in 1800, Joseph Konett intro- 
duced a button with two shanks or other fastenings on one 
battotL 

Swdi was the origin of the button industry in En^nd, 
and other nations have not been behind. The Sdeiaijie 
American gives tire following account of its commencement 
in the United States: — 

" The first manufacturer of bnttons in this country was Samnd 
'Williston. While he was dtagrag alouK as a conntiy store- 
keeper, — lus eyes having failM bun wmle studjiing for the 
miiustiy, — his wife hethoi^t her that she conld cover ly hand the 
wooden bnttons of the time, and fhns earn an honest penny. From 
tTii« the coi^e advanced in thdr amUtion nntil th^had perfected 
machineiy im cover^ bnttons, the first emplryed ui this country. 
I^m this sprang on immense fiictory, and thra others, nntil Samm 
Willistan made naif the bnttons of the world. His fimtories are 
atiU mnning at Hasthampbrn, coining wealth for the propiietots. 

. . . . He is now (1871) between seventy and eighty years of age, 
is worth five or six milli(^ and has given fonr hnndrro thousand 
dflliais to Euthampton for a semina^ and for churches ; two 
hundred thousand dollars to Sonth Hadley Female senunaty ; and 
two hnn&ed thonsand dbUara to Amherst College betides lesser 
gifta.'’ 

The factories of Samuel Williston & Co., above referred 
to, at Easthampton, Massachusetts, were established about 
tbe year 1848, and give employment to about 250 opera- 
tives. The annual cost of the materials used is estimated 
at $75,000, and the value of the produce exceeds $200,000. 
The button manufacture is also carried on extensively in 
Hew York and Philadelphia, and at Waterbniy (Conm). 
Bnttons are also imported extensively. There are five im- 
porters in New York (187 6). Jod !^yden of l^ydenville 
began to make flexible bnttons in tbe States in the year 
1834. 

Other countries have not been backward in this brandi 
of industry. Bohemia, particularly at Prague and the 
neighboutiug towns, is the great seat of the glass button 
mannfactore, and great numbers are made in Prance, ^e 
poredain button manufacture has been taken possession 
of by France, Minton and Co., the edebrated St^ordshire 
firm, who worked the invention of B. Prosser of Birming- 
ham, having been driven out of the field by the good work, 
attended by greater dieapnes^ of the foreign makers. 
There is one factory at MOan, and g;reat, numbers of tbe 
cheaper kinds of bnttons are made in the Bhenish ptovinca 
of Prussia. - Vienna has suppressed the competition of 
English makers in some Mods of pearl buttons. Its opera- 
tions in this branch are of a most extendve character, 
quite tivalUng those of Birmingham. 

“ Batton making,” says the Birmingham Diredory for 
1777, "was nriginnfly a very tedions and expensive 
process. The button consisted of one eolid piece of 
metal ; and the ornaments upon the face of it were the 
work of an engraver. To obviate this, the piras, stamp, 
and en^ne for taming the motdds were invented. ^This 
led to other improvements, the bones and hoofs of a nim a l s 
were introduced into the mannfactnre ; by these vanons 
means the prices of buttons were reduced.” 

In the manofecture of covered bnttons the sheet-iron is 
first scaled by the nse of adds, and then cat into proper 
shape and size by ® machine. The neck or collet of the 
batton is japanned after having been stamped and cut. The 
hollow between the neck and shdl is filled in with brown 
paper or bnttou board. When the parts ate put together 
tiiey are pressed, which brings theih into shape and con- 
solidates them. 

It would be impossible in the space that could be devoted 
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to the_ snlgect her^ to describe in detail the variona 
modes in which the ntunerons forms of buttons are manu- 
factured, — espemally as it wonld reqnire elaborate illnstra- 
tion. We most, therefore, confine onisdves to noticing 
some of the ^ecial and mote recent patents; mferting the 
reader to worm where he can obtain such ih^er informa- 
tion as he may require. In 1840 Joseph Parkes took out a 
patent for improvements in the mannfactnre of covered 
buttons made by dies and pressure, the application of 
hom as a covering materiaL Harris’s patent for improve- 
ments in hom bnttons and their dies was obtained in 
April 1841. This invention r^ted to applying flexible 
ahanke to hom buttons, a mode of ornamentation by 
inlaying the front snxEtice^ and also £^dmg or silvering 
tiieir enrfaces, and to a mode of constracting dies so as 
to facilitate the process of engraving; the die being also 
BO formed that the hom or hoof emph^ed conld not be 
expressed outside the citcnmference of the hnttotL Hugh 
WiUoch’s patent^ dated 5th May 1874, related to a button 
with a removable bead to enable the shank to pass 
throng the button hole. The head is hoUow and is partly 
filled with caout(honc. It is perforated to admit the 
shank top, a short transverse bar which, on being 
tnmed one-fonrth ronnd, falls into an internal groove 
in the matmial of the button head, and is retained 
in that position by the elasticity of the india-rabber. 
Empson and Palmer’s patent, dated 4th July 1874, 
refers to improvements in linen buttons, and is also 
applicable to bnttons covered with other fabrics. They 
are composed of a front and hack shdl, with a bar formed 
across face of a raised concentric circle from the back 
shell (which is ell the metal that need be visible in the 
finished button), the shells permitting ample room for the 
covering fabrics to be gathered in and held between them. 
Th^ are considered to resist the injmy common to linen 
bnttons during the processes of washing, mangling, and 
ironing. Trior’s patent, of 13th July 1874, relates to 
polishmg ivory, bone, and similar battons in a revolv- 
ing dram with revolving brashes inside. Harrison’s inven- 
tion (8th September 1874) consists in arranging the pierc- 
ing tools, so that the thread holes for the bnttons are made 
in the pierced metal in front of the shaping and entting- 
ont tools, and the metal around the groups of percings is 
shaped or " domed," and cat out. The result is that at 
each descent of the componnd tool three or more moups 
of the thread holes are pierced in the dieet rneta^ end three 
or more finished bnttons are made. The piercings in the 
sheet metal made by the last descent of the compound tool 
form the thread holes of the battons made by o®**- 
of the said componnd tooL When the thread- 
holes of the batton are made in a central dqnression, a 
diaping tool for making the said depression is plarod 
between each piercing tool and cutting-out tooL This 
invention is slso applicable to the manufacture of washers, 
rings, links for chains, and other like articles from sheet- 
metaL The patent of G. F. Champorez of Berlin, Fmsia, 
relates to improvements in the manufacture of steel or iron 
and sted dies, and to certain contrivances for produtwg 
the ggron, the said dies bring iu depression or relief, with- 
out recourse to the hitherto universally employed engrav- 
ing tool Cole’s patent (10th February 1875) relates to a 
composition for dress-fietstenings generally, consisting of 
black composition of equal parts by weight of ^ tar 
or tar varnish, whiting or chalk or day, and lamp black or 
vegetable black. For a coloured competition transparent 
vamisb, or the waste refuse of it, is aubstitnted for 
or tar vamish, and a powdered pigment of the requirw 
colour is added. The materials should be thoroughly 
Tni-rpJ and converted into a plastii^ pasty n^s, ® 
consolidated and hardened by rolling and drying. To give 
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touglincss short pieces of fibrous muterifll may be^ intro- 
duced, The articles are shaped from the composition by 
stamping in stamps or presses, and then varnished and 
polished. 

Messrs Green, Cadbury, ifc-Eichards, Birmingham, manu- 
faoturea linenbutton called “Thevery Button”(Shakespeare), 
in addition to others of innumenible kinds, and studs for 
shirts, collars, and uristbands, not only of plain materials 
but of gold and silver and jew^ed. They employ about 400 
hands, and turn out weekly from 10,000 to 16,000 gross 
(12 dozen to the gross) of their linen buttons. The pro- 
prietors of this estabUshment take great interest in the 
welfare of their workpeople, and few of the adults have 
been in their employment less than from eight to eighteen 
years. There is a sick club in connection with the wbrim, 
and a library containing at present about 1000 volumes. 
Fines are inflicted for certain irregularities ; these, how- 
ever, are not appropriated by the firm, but are expended, 
half in the purchase of books, and half as a contHbution 
to the sick dub. 

The following is a comparative statement of the number 
of button manufactories at the localities where these aiiicles 
are principally made, taken from the LirtcUniu of 1876 : — 

London, 68] Birmingham, 161 ] Paris, 140] Berlin, 49] 
Hamburg, 6 ] Darmstadt, 3 ] Offenbach on the Maine, 3] 
Lubeck, 2 ] Barmen (Prussia), 27 ] Elberfcld, 9 ; Breslau, 
2 ] Liidenschied (Westphalia), 14 ] Stuttgart, 6 ] Vienna — 
metal, 16] porcelain, 6] shirt, 6] silk, 11] Brussels, 6] 
New York city, 19] Brooklyn (N.T.), 3] Philadelphia, 
13] Waterbury (Conn.), 8; Boston (Mass.), 3, Attle- 
borough (Mass.), 3] Springfidd (Mass.), 2] Nenurk (N. 
Jersey), 4. , 

Abstradaof Sj^ficaiitmof office); Un'aDielimary 

cf Arts and ifanufaetures; Sesources, Products, «Cb., of Birmi-nghaai 
and Midland Hardware District; Strutt’s Habits of the English; 
Newton's London, Journal; Birmingham Dircaorks, 1777, fee. ; 
Hutton’s History of Birmingham; Greal Industries of the United 
^ (J. J. Ii.) 

BUXTON, a market-town and fashionable wnteiing- 
place of England, in the county of Derby, 31 milng M.w. 
of Derby, and 160 from London, connected with Derby 
by the Buxton and Bowsley extension line, and with 
Manchester bv the Stockport^ Disley, and Buxton Bailway. 
It occupies a high position, being900 feet above the sea-level, 
in an open hollow, surrounded at a distance by hills of 
considerable elevation, except on the S. E. side, where the 
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inns and lodging-houses, the buildings^^this**mrt^ 


acter, and lias becu/greatly extended witliin the last twenty 
or thirty years. The cre.scent is a fine range of bnildiugs 
in the Doric styde, erected by the duke of Devonsliire in • 
1779-86, at a cost of £120,000. It contains hotels, a ball- 
room, a bank, a libraiy, and other cstabUshments, and the 
surrounding open grounds have been laid out in terraces stnd 
^rdens under the control of the Buxton Improvements 
Company. Tlio Old Hall Hotel at the west end of the 
crescent is remarkable as the site of tho mansion built by 
the earl of Shrewsbury in tho reign of Queen Elizabeth, 
which was the residence of Queen Mary of Scotland when 
she visited the town. The new' church was erected id 1812 
b}' the duke of Devonshire; the edifice which it supers^ed 
has since been restored. The mineral waters of Buxton, 
the most noted in England, are particularly efficacious in 
cases of rheumatism and gout. Tlicre are numerous public 
and private baths, the most important of which are those ' 
in the new and spacious establishment at the eastern end 
of the crescent. The springs supply hot and cold water at 
a very short distance of each other, flowing at the rate of. 
60 gallons a minute. The former possesses a uniform 
temperature of 82” Fahr., and tho prindpal substances in 
solution are, according to the analysis of Dr Mnepratt in 
I860 — carbonate of lime, carbonate of magnesia, riiloride 
of sodium, chloride of calcium, and silica. There is also a 
chalybeate spring known ns St Anne’s well, situated at the 
S.!!’. corner of the crescent, tire water of which when mixed 
with that of the other springs proves pnigativc. pe 
Devonshire Hospital, formerly known as the i&th Charity, 
is a benevolent institution, supported’entirdy by voluntary 
sujbscriptions, for the reception and free treatment of 
patients from any part of the country. About 900 or JOOO 
persons arc annually indebted to its founders. The 
season extends from June to October, and during that penoa 
the town is visited by thousands annually. The public 
walks are tastefully laid out. The Cavendish Terrace, oW 
yards long, forms a fine promenade ; there are wcdlent 
drives in the park, which occupies more than 100 acre% 
and the neighbourhood of the town is rich in olgects o 
interest. Of these the chief are — ^Poole’s Hole, a i-ast stalo<^ 
tite cave, about half a mile distant, now lighted with ^ 
for the convenience of visitors ; Diamond Hill, which ou 
its name to the quartz crystals which are not unfreqn 
in its rocks] and Chee Tor, a remarkable cliff, on the ban 
of the Wye, 300 feet high. Ornaments are manuiaj 
tured by the inhabitants from alabaster and , 

excellent lime is burned at the quarries near Poole's 
Other places of interest, but more distant, are the ca 
and mires of Castleton, Haddon Hall, and Chal^ » 
the seat of the duke of Devonshire. The ifh 

1871 within the jurisdiction of the Local Brord ^ 
was 3717 ] but the fluctuating population during 
varies from 4000 to 6000 at a time. 

To judge from tho remains of baths and otli« 
have at various times been discovered, and the fact me •» 
situated near the ci'ossing of two militaiy roads, it , p ^im s ; 

tain tliat the mineral sxnings of Bnxton were mown w 
but by what name they were then designated has no 
tainem We find them a favourite resort their 

Beformation, when flie patients were in the haMm 

cnitclies or articles of attire to the image of .St .■ *““7 ^1.. enriags 
saint, in token of tlieir gratitude for benefit ^nved fr^ j^w yed 
Sir William Basset, at the command of Henry yw -i 
tho “tabernacle ” and prohibited the practiM ; butt 
to have W none of their reputation by tlie loss of u (enttU’’ 
continued to be a favonrite rcMrtin the last P®” % . •j.-pnatw* 
Tlieir praises were sounded in 1672 Iw John Jm», . , jg/ks g 

Kintfs Mede, near Darby,” in Tht by Hoi*? 

Bui^ones, and at a hater period they were thePr**' 

and Cotton in tlieir respective accounts of the trono jnod^ 

See also ^omas Brown’s Tour in Derbyslar^ and jJSSS 

nwks. Sir Cliarles Scudamore’s t/MMU of 

Iioliertson's ifincral Il'aters, 1SS4 ; L. Jemtt s Ji 
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BUXTOX, Jedediah, a prodigy of sTnll in numbers, 
nras bom in 1704, at Elmton, near Ghesterfidd in Derl^- 
sbire. Altbongb bis father Tvas schoolmaster of the parish, 
and his grandfather had been the -vicar, his education had 
been so neglected that he could not -mite and his know- 
ledge, except of numbers, was extremely limited. How he 
came first to know the relative proportions of numbers, and 
their progressive denominations, he did not remember; 
but on sn& matters his attention -was so constantly zivetted, 
that he frequently took no cognizance of external objects, 
and when he ^d, it -was only with reference to their 
numbers. He worked out every question after his own 
method, -without any external aid^ and without understand- 
ing the common rules of arithmetic. He would stride over 
a piece of land or a fidd, and tell the contents of it almost as 
exactly as if it had been measured by the chain. In this 
manner he measured the whole lordship of Elmton, con- 
sisting of some thousand acres, and ga-ve the contents not 
only in acres, roods, and perches, bnt even in square 
inches. After this, for his own amusement, he reduced 
them into square hairs’-breadths, reckoning forty-eight 
to each side of the inch. His memory -was so great, that 
in resolving a question he conld leave off and resume the 
operation again at the same point after Ihe lapse of a week, 
or even of several months. His perpetual application to 
figures prevented the smallest acqnmtion of any other 
knowledge. On his return from church it never appeared 
that he had brought away one sentence, his mind having 
been busied in his &vonrite occupation. His -wonderfid 
fdcnlty -was tested in 1754by theB^l Sodeiyof London, 
who acknowledged their satisfaction by presenting him 
with a handsome gcatni^. Daring his visit to the metro- 
polis he was taken to see the tragedy of Bichard IIL 
performed at Drury Lane theatre, but his whole mind -was 
^ven to the counting of the words nttered by Garris 
Similarly, he set himself to count the steps of the dancers ; 
and he declared that the innumerable sonnds produced ly 
the musical instruments had perplexed him b^ond measure. 
He lived till about the age of seven^, and died at the 
place of his birth. 

BUXTON, Sib Tbohas Fo-weeu (1786-18-15), a. dis- 
tinguished philanthropist whose name is inseparaU}* asso- 
mated -with that of 'Wllberforce in the abolition of slavery, 
was bom in Essex, April 1, 1786. He -was not educated at 
any of the public schools, and at about the age of eighteen 
he entered Trinity College, Dublin, -with a ve^ riender 
stock of acquirements. But he -was aware of his defects, 
and laboured so earnestly that he came out one of the first 
men of his time, and -with an extraordinarily high reputa- 
tion as a speaker. In 1809 he married Harriet Gnmey, 
rister of the celebrated Mrs Fry. As Ids own means were 
not of themselves suffirient to support his family, he 
entered in 1808 the brewery establislmient of Truman, Han- 
bury, and Co., of which Jiis uncles, the Hanburys, were part- 
ners. He devoted himself to business with ciuracteristic 
enthusiasm, became a partner in 1811, and soon had the 
whole concern in his hands. ,In 1816 he brought himself 
into notice by his speech in behalf of the Spitalfields 
weavers, and in 1818 he published his able Inguirtf into 
Prison Discipline. The same year he was dected member 
for Weymouth, a borough for which he continued to sit till 
1837. In the House of Commons he had a high reputation 
as an able and straightforward speaker, devoted to philan- 
thropic sdtemes. Of these plans the most important was 
that for the abolition of slavery in the British colonies. 
Buxton devoted his life to this object, and through defeat 
and opposition, despite the attacks of enemies and the 
remonstrances of faint-hearted friends, he remained tme to 
it Not tiU 1833 was he successful, and even then only 
partially, for he -was compelled to admit some danses 
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against which his better jodgmenthad decided. In 1837 
he ceased to sit in the House of Commons. He travelled 
on the Continent in 1839 to recruit his health, whidi had 
given way, and took the opportunity of inspecting Con- 
tinental prisons. He was made a baronet in 1840, and 
then devoted himsdf to a plan for ameliorating the 
rondition of the African negroes. The failure the 
Niger expedition was a blow from whidi he never 
recovered. He died on the 19th February 1845. (See 
Memoir and Correspondence of Sir T. F. Biucton, edited ly 
his son, C harles Buxton, 1848.) 

BnX7X)EF, or Boxxobef, Jobs- (1564-1629), the first 
of a line of distinguished scholars, whoseHebrewand rabbini- 
cal learning shed lustre upon the nniversify of Basel during 
the 17th century, was born at Camen in Westphalia on the 
25th December 1564 The original form of the name was 
Bodrstrop, or Boxtrop, from wUch was derived the family 
crest or insignia, whi(^ bore the figure of a goat (Bod; in 
German signifying “ he-goati'). His early Vacation was 
recdved at the schools of TTamm and Dortmund. After ^ 
the death of his &ther, who was minister of Camen, ' 
Boxtorf resnmed his studies, which had been interrupted 
for a short time by that event, at Marburg, and the newly- 
fonnded nniversily of Herborn, at the latter of which 
Olevian and Piscator had been recently appointed profes- 
sors of theology. It was under the teaching of locator 
that Bnxtorf first imbibed a love for the Hebrew language 
and literature, that department in which he was destined 
afterwards to become so famous. So great was his pro 
gress in these studies, that Piscator acknowledged that he 
was far surpassed by his pnpiL At a later date Piscator 
received the assistance of Bnxtorf in the preparation of his 
lAtin translation of the Old Testament, whidi was 
published at Herbom in 1602-3. From Herborn Bnxtorf 
repaired to Heiddberg, and thence to Baseh to which 
latter university he was attracted by the reputation of John 
James Grynseus and Hospinian. After a residence of 
some time at Baseh Buxtorf proceeded to Zurich, for the 
purpose of attending the lectures of BuUinger, and after 
that to Geneva, where he eqjoyed for a short time the 
instructions of Beza. On his return to Basel, Grynseus, 
who had been greatly impressed by the character, talents, 
industry, and great learning of the youth, and was desirous 
that the services of one who promised to become a scholar 
of great distinction should be secured to the university, 
procured him a situation as tutor in the family of Leo 
Curio, son of Ccdins Secnndus Curio, so celebrated for his 
suETerings on account of the Befonned faith. This arrange- 
ment exercised a decisive influence upon the future life, 
public and private, of Buxtorf. At the instance of Grynasu^ 
Buxtorf undertook the duties of the Hebrew chair in the 
university, and discharged them for two years ivith such 
ability and acceptance, that at the end of Aat time he was 
unanimoudy appointed to the vacant office. From this 
date (1590) to his death in 1629, a period of tl^-nine 
years, Bnxtorf remained in Basel, and devoted himself to . 
the study of Hebrew -and rabbinical literature with 
an energy and zeal that ha-ve rarely been paralleled 
in the history of any scholar. He is said never to 
have devoted fewer than eight or ten hours daily to study*. 
Not satisfied with perusing the works of the rabbins, 
he received into his own house many learned Jews, 
t ha t- he mi ght discuss -with them the more difficult and 
abstruse points treated of in the writings of their country- 
men. So great, indeed, became his reputation for pro- 
found and extensive knowledge of rabbinical books, that 
he was frequently consulted by Jews themselves on matters 
rriating to their ceremonial law. Probably no Protes- 
tant scholar ever possessed so complete a knowledge^ of 

the contents of the rabbinical writings as Buxtorf, and he 

TV t/i 
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considerable annoyance. He b^ ^ J S in the age be is said t8 have been able to read Lat^ G^, and 

Abraham into bis ho^e m ord« to in x»-hich he had been ii«truc^ 

editing of bis great B^bbimcal Abi^^ tunreisily, There he 

,ras -wnfined of a boy, Those Jfter speedily distinguished himself above not only 1 m eq.^ 

■ usage, had to take p ace on the ^hth ^ a^r sp^ ^ ^ to so great a degree that nien 

adit ^ necew ^ only sixteen he received tbe^diploma of m^r o 


rence 

Tcre 


were of a friendly kind. Me remainea nrmiy airacucu ..u = Parens. Scultetns, ana m 

the university Thick first recogni2edhismeiits,anddechned p^cclmns the ^b®® ^ rented to Port, Thile the 

anc. ofA ot the ai^es^Uo 


SaumuT successively, to fill tie HebreT chair in tliMC 
famous schools. His correspondence Tith the most ^tm- 
guished scholars of the day Tas very extensive, and m fte 
rich collection of letters preserved in the library of the 
university of Sasel, are contained materials for a litemry 
history of the time Thick it is hoped may be one day 
utilised. 

The works which Bnitorf pnhlislied daring his life are too 
nnmerons to be all enomerated in this brief notice, and for a com* 
ulote hst of them the reader is referred to the authorities citcU 


anCB oi maii^ ui kuo , V" {nnmm: ID 

At the close of the Sjmod he made a 

!,S5t,arrr4.Y«Ssi£ 

irc too Ttts no lexicon suitable for the study of the 

nn™;.;^Tb;'Xcn=ikTn comprised in the 

plote hst of them the reader is referred to the authorities cried at guch a lexicon, ^bj<^ mth a tixm 

thedoseoftheortide. The following, however, may be mentiimcA oj Zexiam Chaldaieutn „ AB 'drefflo- 

In 1602 appeared his Manuale EebraUum ci Chaldaimm, whidi ureface from his father, detailmg me ux 

reached a ieVenlh edition in the year 1658. In the following year menoatory premw Ar«« executed. 

was published liis Syn^goga Jitdaica, whiA app^ first in Ger- stances in 1023 to Geneva, tj 

man and was afterwaids translated into Latin ui an edaiged foTO, thirstmg for bnoTledge, he rep^n Dioiiti, and 

and which constitutes a valuable repertory of infoOTation rerardm^ gnip- iostructions of the elQW AW^> flerkus ^ 
the opinions and ceremonies of the Jev^ ?“ 1®®^ Tromdiin • Thile in return Turretm and Pav. 

Lexicon Edtraieum d CSmldaimin, cum 5rcri Xexico Bawinieo PMo- jiciinin nvnil tlieniselves as'pupils of his 


tophieo, which was reprinted at Glasgow so recently os 1824. in 
1618 there appeared in two fdio volnmcs bis gtaASabbinical Sme, 
containing, ih addition to the Hebrew text, the Chaldee Paraphrases 
or Tatgnms, which be pnnetnated after the analogy of the Chaldee 
passages in Ezra and Haniel (a proceeding which has been condemned 
Rmhard Shnon and otbeisf, and the Commentaries of _ the more 
celebrated Rabbins, with varioiu ofiier treatises. Of tins work it 

«e«AV leB aMiwI fTiAt* HAaanTMVtllAV^a TTlII llTn 


Tronemn; ■wniie lu revu*** itUtm. 

not disdain to avTilthemsdvesMp^a^J^g^, So 

knoTledge of HebreT and of ^b® ® ^ sciirf®i 

great by this time had become lus r^iitoti^ ^ 

Sat ho was offered hy the 

the chair of lo^c at Lausanne, tIuA ^ jqqxnntrf 

to return to Basd, ^he» 

general deacon to the chn^ of J . deacoa of 


ucji uau ix9 scttv Jiu tu0 vu^vu vi 

Aioenas. a was in this work that Bnxtorf controverted the views 
of ERas Lerita regar&g the late origin of the Hebrew vowel points, 
a subject wbicfh gave rise to the famous cohtroTeim' betwem 
CappeUns and bis son John Bnxtorf, which will be leieiicd to in 
the following article. Bnxtorf did not live to complete the two 

irnrire nn TF‘lH..'h liiB ""utation chieflV KStS, ViZ., luS 

:um, a BaliUiteum, and tiie . 

v»vbav« HpSWS both of which were edited by his son. They 

are monuments of untiring labour and industry, and possess an 
enduring vaine. The former work bas been recentiy <1869) re- 
pnblisbedat Leipsic vrithsome additions by Bernard Fisuter, FILh., 
and the latter was assumed bv FUrst os' the basis of his great Hebrew 
concordance, wbich appeared in 1840. For additional information 
regarding bis writings the reader is rriioried to Alkena Jiauriece, 
444-448; to tlie ortirie “ Bnxtorf " in Ersch and Gruber’s 


iSi iT* J ^ ---x.* xuv« i «uu. XU xuex ci B ur 

taiidUe der Seknfl-ErManng, voL liL, Gottingen, 1804. (f. C.) 

BUXTORF, or BnxtORFP, Jom? (1599-1664), com- 
monly called "junior,” to distingiush him from h& father. 


rf hiT pl^icianB, Tho ^®« «SfcP«aclf 
involved m the discharge of the irasf®®^’5 

Toddbeinjuiionsto onoThosec^^titubon^^^ 

finally accepted the office. From ■ ^jiichw®®®^ 
at. -Rflsid. decUnina tTO offem vww 
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nniveisiiy fonided in 16^7,5®?!?K^Sp]aces 

theological professorship, that of jf 

troverSes « the duties of ^bi^,SSw chair. 

seven years along ndth old Tcstamc®* 

however, the Theodore CJi 

vacant in 1654 by the death of '^cwo 

resigned the chair of theology, “^S^^and ®?S a5 
Ifestoment instead, holding both 

that also' of chief libnwian to fbe ^ 

I nn rtf Iris nnvate m« ’ 


in 1664. 
many 
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his t^e first 'nires dying shortlj after marriage, and the 
fourth predeceasing her husband bj seren years. Sis 
duldien also all £ed young, trith &e exception td two 
b(^, the younger of \rhom, John James, became first his 
fether’s colleague, and shortly after his successor in the 
chair of Hebrew. 

A consideniUe portioa of his Trablic life was spent in controrerOT 
legaiding dironted points in Biblical criticism, in reference to wliiw 
he Imd to dei^d the views adranced by his father. The attitude of 
the itsformed churches at that tune, as opposed to the CShnrch (d 
Borne, led them to take up and maintain many ojnnions in r^^rd 
to Biblical questions, whidi were not only ernmeons in point of 
fact, but which were altcgeriier nnnecessaiy for the stalnlitT of their 
position. Haring renounced the dogma of an infallible wnrch, it 
was deemed necessaiy to maintain as a counterpoise, not only that 
of an infiillible Bible, but, as Ihe necessaiy foundation of this, of a 
Bible whidi had bem handed down from the earliest ages to the 
pmsent time without the sHehtest alteration or change m its test. 
The letters in which tiie Old Testament was written, were, it was 
asserted, the same as'those in which the two tables of the law had 
been vrritten ; the rowel pmnts and accents which accompanied 
them had been giren dirme inspniation; and tho words themselres 
had not undergone the slightest change fram the time they had 
flowed from the pens of the respectire writers. The Hiasoietic text 
of the Old Testament, therefore, os compared either with that of 
the recently discoreied Samaritan Pentateuch, or of the Septuag^t, 
or of the Vulgate, vras alone the " Hebrew V erity,** wbeimn the true 
vroids of the aacM writeia were to be found. Altbongh many of 
the Befoimeis, as well as learned Jew^ bad long seen that these 
assertions cotdd not be made good, there had been as yet no formal 
controrer y npon the subject. It was reserred for a learned and 
acute Frenchnuin, Lndoncna Cappdlus the yonnger, professor of 
Hebrew at Sanmnr, to enter the n^ and by a seiira or controrer- 
did vrritings eflectnally to dispd. the iUnaons which had long 
preruled in niany minds As early as 1622 or 1628, Cappellns had 
submitted in manuscript to the eldib Bnxtorf a work on the modem 
orism of the vowel points and accent^ which he had bftn led to 
unSertake in consequence of the statements made by the Swiss pro- 
fessor in bis TUbaiaa, or Crnmneatary on tht Matora, in which he 
bad controverted the views of £1^ Levita on the taU origb> of the 
points. Bnxtorf saw the force of the aignments employed by 
Uam^ns, but counselled him not to pnbUsb his work, pomtingout 
tiie uriuiT which it would do to the Fiotesfaut cause, and the advan- 
tage whiw it wonldafibid to Bomirii controversiBtists on the qnes- 
tion of the infallible accnnuy of the text of Scripture. Cappdlns, 
however, was not to be deterred by fear of consequences. He sent 
bis 3IS. to Thomas Eipetdns of Leyden, the most learned Orientalist 
ci bis day, Iqr whom it was pnbli^cd in 1624, under the titie 
Arcanum JPunelatimis melatmn, with a laudatory piebce, but 
without the author's name In this work Cappdlns adduced those 
argnmeuts end conrideratioiis whiidi have satisfied most scbolois 
since bis day that the vowds and accents are the invention of the 
Hasoietes, and that tiiey ore not older than the fifth centmy of the 
Cihristian era. It is vrorth noting that altbongh the elder'Buxtoif 
lived five years after the publication of the vrork, he made no public 
rmly to iL and it was not until 1648, nearly a quarter of a centniy 
afterwuds, that Bnxtorf, junior, published his Tradatus de punc- 
torum oriffine, aitliguitale, ei aulnorilatt, ogpositua Arecmo pwneia- 
tionis revaaU) LvdSvid, Oappdli. In this treatise he endeavoured 
to prove V}' cc^ons citations from the rublniiictil write^ and ly 
arguments of vnrions kinds, that tbs points, if not so ancient as tho 
time of ILses, were at least as «fld os that of ihia, and thus pos- 
sesskL the anthority of divine inspimtioii. In the couise of Ihe 
vrork be allowed hii^elf frequently to employ contemptuous qiithets 
towards Cappdlns, sndi os "innovator,” “piopbev' "revealer,” 
"a seer of '^ons,” "dreams,” 2cc. Cappmus was not the man 
to remain silent in sndi citcamstances. He ^e^y prepared a 
second edition of bis work, in wM^ besides ]^lying to the argu- 
ments of his opponent and fortifring bis jiodnon vnth new ones, 
he retorted hu eontumdions epithets with interest Ow^ to 
various causes, however, among vrliich may be mentioned the disfinst 
with whidi Cappdlns was coming to be regarded on account of bis 
critical opinions among Fcotestaats themsdves, this second edition 
did not see the light until thirty years after his death, when it was 
published at ionsterdam in 1685, in the e^tion of his collected 
works. Berides this controverm*, Bnxtoif engaged in three others 
vrith the same entagonist^ on the anbject of the integrity of the 
Hasoietic text of the Old Testament, on the antiqnity of the pre- 
sent Hebrew characteis, and on the Lord's Snpper. Into the details 
of these, however, our qioce does not allow ns to enter. Intbetwo 
former Bnxtorf snpported the untenable xwsition tluit the text of 
the Old Testament had been transmitted to ns vrithont any errors 
or slteration, and that the present square or so-called Chaldee 
diaiacters were coeval wi& the original composition of the various 
hooks. These views were trium^antiy refuted by his great o^o- 


nmit m his GritUa Sacra, and in his Diatriha de xerie a antiguh 
Ebraieorum^ Uteris. Besides the works whidi have been already 
mentioned in the conise of this artide, Bnxtorf edited the great 
Ladem Chaldaimm, Talmudieum, et Eahbinitum, on which bis 
father had qient the labonr of twenty years, and to tiie completion 
of which he himsdf gave ten years of ad^tianid stndy, and tiie 
great Hebrew OmcommeB, which his iather had little more than 
begun. In addition to these, he published new editions of many of 
his father’s works, as well as others of his own, complete lists of 
which may be seen in the Athena Eauriea, and other vrorks enn- 
merated at the dose of the precediitg article. (F. C.) 

BUZZABD, a word derived from the Latin £uteo, 
through the French Busard, and used in a general sense 
for a large group of Dinmtd Birds-of-prey, which contains, 
among many others, the qiedes usually known as the 
Common Buzzard {Buteo vulgaris, Lea^), though the 
English epithet is now-a-days hardly applicable, ^e 
name Buzzard, however, bdongs quite as ri^tfuUy to the 
hirds called in books “ Harriers,” which form a distinct 
subfamily of Faletmidos under the title Gireince, and by it 
one species, the Moor-Buzzaid (Cireus ceruginosus), is still 
known in such places as it inhabits. "jE^ttock” is also 
anotiier name used in some parts of the country, but per- 
bapa is xatiier a synonjin of the Kite {Milvus iciimu). 
Hiougb omithologuiiil writers are almost unanimous in dis- 
tingnishing the Buzzards as a group from the Eagles, the 
grounds usnally asagned forthm separation are but slight, 
and the diagnostic diatacter that can he best trusted is 
probably that in the former the bill is deenrved from the 
base, while in tiie latter it is for about a third of its length 
straight. The head, tO(^ in the Buzzards is short and 
round, while in the Eagles it is elongated. In a general 
way Buzzards are smaller than Eagles, though there are 
several exceptions to this statement, and have their plumage 
more mottled Furthermore, most if not all of the Buzzard, 
about whidi anytiiing of the kind is with certainty 
known, assume their adult dress at the first moult, while 
the Ea^es take a longer time to reach matoii^. The 
Buzzards are fine-looking birds, but are slow and heavy of 
flight, so that in the oU days of falconry they were regarded 
with infinite scorn, and hence in common En glish to call a 
man “a buzzard" is to denounce him as stapid. Their 
food consists of small mammals, young birds, reptiles, 
amphibians, and insects, — ^particularly beetles, — and thus 
tbqy never could have been very injurious to the game- 
preserver, though they hare fi^en under his ban, if 
indeed they were not really his friends, hut at the present 
day th^ are so scarce that in this countiy their effect, 
whatever it may be, is inappreciable. Buzziutis are found 
over the whole world with the exception of the Anstialian 
region, and have been split into many genera by ^te- 
matisi^ In the Biiti^ Islands we have two species, one 
resident (the B. vulgaris already mentioned), and now 
almost confined to a few wooded districts ; the other the 
Bough-legged Buzzard (ArcAibuteo lag!^us),tai irregular 
winter-visitant, sometimes arriving in large bands from the 
north of Europe and readily ^tinguuhable from the 
former by being feathered down to the toes. The Honey- 
Buzzard {Pemis apivorus), a sominer-visitor from the south, 
and biee^g, or attempting to breed, yearly in the New 
Forest, does not come into &e subfamily Bir/£oniao?, but is 
probably the type of a distinct group, Bernina, of which 
there are other examples in Africa and Asia. (a. >*.) 

BYNG, Geobge (1663-1733), Yiscount Torrington, a 
distinguished English admiral, was bom at TTrotbam, 
Kent, and at the age of fifteen went to sea as a volun- 
teer. After being several times advanced, he was in 
1702 raised to the command of the "Nassau,” a third rate, 
and was at the taking and burning of the French fleet at 
Yigo ; and the next year he was made rearadmiial of tho 
red. In 1704 he served in the grand fleet sent to the 
Hediterranean, under Sir Cloudesley Shovel, as rear-admiral 
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of the red, and reduced Gibraltar. He was in the battle 
of Ti'hidi followed soon afterwards, and for his 

gallantry in that action received the honour of kinghthood. 
In 1718 he was made admiral and commander-in-chief 
of the fleet, and was sent with a squadron into the 
Mediterranean for the protection of Italy. This commission 
he executed so well that the king made him a handsome 
present^ and sent him fnll powers' to negotiate with the 
princes and states of Italy, as there should be occasion. 
He procured the ' emperoj^s troops free access into the 
fortresses which still held out in Sicily, sailed afterwards 
to Malta, and brought out the Sicilian galleys, and a ship 
belonging to the Turkey Company. By his advice and 
assistance the Germans retook the city of Messina in 1719, 
and destroyed the ships which lay in the basin — an achieve- 
ment which completed the ruin of the naval power of Spain.' 
The Spaniards being much distressed offered to quit Sicily ; 
but the admiral declared that the troops should never be 
suffered to depart from the island till the king of Spain had 
acceded to the quadruple alliance, and to his conduct it 
was entirely owing that Sicily was subdued, and the king 
forced to accept the terms prescribed him by. the alliance. 
On his return to England he was made rear-admiral 
of Great Biitaiu, a member of the privy council, Baron 
Byng of Southill, in the county of Bedford, and Yiscount 
Torrington in Devonshire. He was also made one of the 
Euights Companions of the Bath upon the revival of that 
order in 1726. In 1727 Geoige IL, on his accession to the 
crown, placed him at the head of naval affairs as first lord 
of the Admiralty. He died January 15, 1733, in the 
seventieth year of his age,‘and was buried at SouthilL in 
Bedfordshira 


BYHG, The Ho>-. John (1701-1767), British admiral 
fourth son of the subject of the preceding notice, enterec 
the navy at an early age, became captain in 1727, anc 
in 1745 was made rear-admiral of the red. In the j-eai 
1755 the British Government received intimation that th« 
TrenA were fitting out a naval expedition in Toulon, one 
It behoved them to attend to the defences of Gibraltar ant 
Minorca. Nothing, however, was'dono until the intention! 
of the French were too apparent, and Byng was then en 
trMted nith ten miserably equipped ships of war, and sel 
^il from Spithead on the 7th April 1756. He put in al 
Gibraltar to receive stores, and there learnt that the Freud 
had made good their descent upon Minorca. On the 19ti 
May he catne in dght of St Philip’s, stiU held by tho British 
but faded to cstab^h communications ivith the governor 
On the following day ho engaged with the French fleet 
which was inferior in number of vessels, but vastly superioi 
in armament and cqnipment. There seems no doubt thai 
the division under Byng’s charge did not second witl 
sufficient eageruMs the bold attack made by Admiral West 
m action was indemive, and next morning Byng callec 
a military coped, and it was resolved that, under the cir 
curasten^ It was hopeless to attempt anything further 

‘'ft to to fiUe. Tlw aZ 

to'Ugnation of the EoglMi al 
r ““ OotoramoS tool 

Ttl? “'tort front thomselTes the ehetge o 

sentence with the utmost rdneta^ 
to u e. 


The unfortunate admiral was shot on the 14tii March 
1757. 

BYNKERSHOEK, Cobkelius Y..vir (1673-1 743), a dis- 
tinguished Dutch jiu-ist, was born at Middlebuig in 
In the prosecution of his legal studies, and while TinMing 
the offices first of member and afterwards of president of 
the supreme court, he^found the common law of his coantiy 
so defective as to be nearly useless for practical puiposes. 
This abuse he resolved to ^orm, and took as the V wnia of 
a new system tho prindplcs of tbe'tmcient Roman law. 
His works arc' very voluminous. The most important of 
them are the Ohservationes Juris Jiomani, pnblishedin 1710, 
of which a continuation in four books appeared in 1733; 
the treatise, De Dominio publish^ in 1721; and 
the Qiuesftones Jvris Puhliei, imblishedin 1737. Complete 
editions of his works were published after his death; one 
in -folio at Geneva in 1761, and another in two volumes 
folio at Leyden in 1766. 

BYIIOM, JoHir (1691-1763), a poet and iniscellaneons 
writer, was bom at Kersall, near Manchester, and educated 
at Trinity College, Cambridge. His first poetical essay, the 
well-known C'oTtn and P?ioebe, appeared in the Spedd^, 
No: 603. After leaving the university he studied medirine 
at Montpellier, and became a convert to the mystical 
theology of Bourignon and Boehme. He. was elected a 
member of the Ro}‘al Society in 1723. Having reduced 
himself to narrow circumstances by a precipitate marriage 
he sujiported himself by teaching a new method of shoit- 
hand writing, of his own invention, till ho succeeded to m 
estate on the death of an elder brother. He was a man of 
lively wit, of which, as opportunity offered, he gave many 
specimens. A collection of his miscellaneous poems w 
printed at Manchester, in two vols. 8vo, 1773, and reprinted 
at Leeds in 1814, with a life 'of Byiom by an anpnymons 
writer. Byrom’s Private Journal and Correspondenu tow 
appeared among the publications of the Chetiiam Socie^ 
(vols. xxxiv. and xliv.) ' 

BYRON, George Gorpos Noep Byrox, Lord 
1824). Tlie portrait of the nlost remarkable figure in jc 
literature of this century is still too often made up on 
principle of putting in all the shadows and leaving on 
the lights. Not only the facts of his own lif^ but 
records and traditions of his ancestry, are pnrtmlly . . 
in this way. It is true, no doubt> (hah a mou ® 
ancestors must bo supposed to have most iufiuopcc ” 
character, and that Byron’s immediate ancretors ww 
from being quiei^ respectable people. Hm 
Byron, was a profligate officer, whose first wife ^s a o ^ 

lady with whom he had eloped to France, who m 
second time only to find the means for paying 
and who left his wife as soon os her fortune wm e ^ 
His mother, Catherine Gordon, heiress of 
deenshire, was a fitful and passionate woman, w , , 
stable halting-place between the extremes ot fc 
fondness and vindictive disfavour. His j^nd-u ^ 
he succeeded in the title, had killed his t,jed 

relative, Mr Chaworth, in a drunken j-r and 

before the House of Lords on the .vinoise 

acquitted, but had been so wrought upon st 

tho sense of public opprobrium, that he , -uclia tod 
Newstead, let the place go to ruin, and ucqui ^,5 tto 
repute by his solitary excesses that ho was jt is 

"wicked Lord Byron.” Even in tins 
easy to detect the corruption of good things. -nj^gclr® 
of the family line the nobler elements are see u pobI* 

and pure. The poet’s grandfather, Adroii® J ' on 
weather Jack,” who had as little rest on ^ partj*® 
land, had the virtues without the vicre of ta j .^,.„g pishipS • 


down the family tree we find the By^s , ^ 
themsdves in the field. Seven brothers 
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battle of EdgebilL None of the family would seeifi to hare 
been stirred by the poetic impulse iu the brightest period 
of English song, but later on, under Charles IL, there was 
a Lord Byron who patronized literature, and himself wrote 
some verses in which he professed — 

" Hy whole ambitioa only doth extend 
To gain the name of Stedman’s faithfol friend.'* 

Sir Egerton Brydges, however, has found a poetic ances- 
try fur Byron by connecting the Byrons of the 17 th century 
with the &mily of Sydney. 

The poverty into which Byron was bom, and from which 
his accession to high rank did not free him, had. muc^ to 
do in determining his future career. That he wonld have 
written verses in whatever circamstancea he had been born 
we may safely believe ; but if he had been bom in afflnence 
we maybe certain that, with his impressionable disposition, 
he wot^ never have been the poet of the Bevolntion — the 
most powerful exponent of the modem spirit. By the time 
of his birth (at Holies Street, London, January 22, 1788), 
his father had “ squandered the lands o’ Gight awa,” and 
his mother was on her way back from the Continent with 
a small remnant of her wr^ed fortune. Mrs Byron took 
up her residence in Aberdeen ; and her “ lame brat,” as she 
called him in her fits, was sent for a year to a private 
school at Ss. a quarter, and afterwards to the grammar 
school of the town. Many little stories are told of the boy’s 
affectionate gratitude and venturesome chivalry, as well as 
of his exacting and passionate temper. The sisters Gray, 
who were his successive narses,'foand him tractable enough 
under -kind 'treatment. His mother, whose notions of 
discipline consisted in hurling things at him when he was 
disobedient, had nd* authority over him ; )ie met her vio- 
lence sometimes with sullen resistance, sometimes with 
defiant mockery ; and once, he teUs us, they had to wrench 
from him a k^e which he was raising to his breast At 
school he passed from the first to the fourth dass, but with 
all his ambitioa to excd he was too self-willed to take 
kindly to prescribed tasks, too emotional for dry intellectunl 
work ; and he probably learned more from Mary Gray, who 
hinaTit Tiim the Fsalms and the Bible, than he did from his 
schoolmaster. Before he left Aberdeen, which he did on 
the death of his grand-nnde and his accessipn to the peerage 
in 2Iay 1798, he gave a remarkable proof of the precodons 
intensity of his affections by falling in love with his cousin 
Mary Dnff. So strong a hold did this passion take of him, 
that six years afterwards he nearly went into convulsions 
on hearing of her marriage. 

When Byron’s name was first called iu school with the 
prefix “Dominos,” the tradition is that he burst into tears, — 
from pride, 2L ^ne conjectures, — ^from pain at the gulf 
thus placed between himand his school-fellows, the Countess 
GniccioU. Soon after, liis mother, who had frequently 
fitTrm advice for the cure of his lame foot, went with him 
to Nottingham, and placed liim under the cure of an empiric, 
who tortured him to no purpose. The torture was renewed 
under the advice of a London physician at Dr Glennie’s 
school at Dulwich, at which he was entered in the summer 
of 1799 ; and at kst the foot, as he wrote to his old Scotch 
nurse, was so far restored that he was able to put on a 
common boot. He was two years with'Dr Glennie, and 
riinncrh he made fittle progress in his classical studies, he 
had the ran of his master’s library, and added greatly to his 
general information. Before he left for Hirrow he had 
contracted another passion for lus cousin Margaret Parker, 
so intense that he could not sleep nor eat when he was 
looking forward to meeting her. He went to Harrow in 
1801, “a wild northern colt,” as the head-master said of 
him, very mnch behind his age in Latin and Greek. This 
deficiency he never quite overcame, though he ■ worked 
enough to get into the same form with boys of his own age. 


Antiquarian studies never had any charm for Tiim, But 
thongl^ according to his own account, he was always 
cricketing, rebelling, and getting info mischief, his brain was 
not idle.^ Partly to keqt up his school repute for “ general 
information,” he read every history he could lay hands on, 
and not without qrstem either, for he set himself ddiberately 
to know something about every country. He also went 
through all the British classics, both in Johnson and in 
Anderson, and most of the living poets. Few boys left 
Harrow with such a store of useful learning. Manv 
anecdotes are told of the warmth of his friendships at 
Harrow, and his chivalry in defending his juniors. In the 
vacation of 1803 he again fell in love— this time more 
seriously — ^with Miss Chaworth, whose grandfather “ the 
wicked Lord Byron” had killed. In the melancholy 
moods of his after life her rejection of him was often a 
subject of passionate regret. 

Byron’s residence at Cambridge (Trinity College, 1805 
to .1808, with interval of a year) added little to his know- 
ledge of academical learning. The arts in which he 
qualified himself to gradnate were swimming, riding, 
fencing, boxing, drinking, gaming, and the other occupa- 
tions of idle undergraduates. When he went up to 
Cambridge he was wretched, he tells ns, partly from 
leaving Harrow, partly “from some private domestic 
circumstances of different kinds,” chi^y, it may be 
presumed, the want of mon^; bnt his friend Scrope 
Davies lent him large snms, and he lived with a certain 
reckless happiness which had a great deal more to do with 
his moodiness and mdancholy than the libertine excesses 
with which he is popularly credited. Much more 
important than his reridence in Cambridge, as bearing on 
his mental development^ was his year’s residence at South- 
well From that happy period, which saw the serious 
dawn of his genius, M. l^ine has picked ont only the 
unhappy violent quarrel with his mother, which was the 
cause of its termination. His intimacy with the Pigotts, 
and the expansion of his poetic impulses under their 
genial encouragement, are much more worthy of notice than 
this culmination of misemble bickerings which he was now 
strong enough to laugh at, when the domestic storm was 
over. He had scribbled many verses at Harrow, but had 
been too shy to show them to his roystering friends ; and 
now finding for the first time an admiring aucfience, he put 
forth his powers in earnest, as be could do only under the 
infinence of love or defiance; The result came before the* 
public in the Hours of Idleness, published by Bidge of 
Newark in March 1807.^ The poems in that collection 
have something of the insipidity of the circnmstances that 
gave ttiBin birth, but the fact of publication bound him to 
his vocation to a degree of which he was not at all aware. 
Hitherto his ambition had pointed towards politics as his 
natnrul field, and he said as mnch in the somewhat dis- 
dainful preface to his poems. Fatting his ambition into 
verse, he c^racteristicaUy compared himelf to a slumbering 
volcano, and longed to burst on the world as a Fox or a 
Cnitttbam. But the Hours of Idleness decided his career 
for him. TThen be went back to Trinity College he could 
not help eagerly watching their effect Again and again he 
wrote to the frieniUy Miss Pigott to hear how they were 
succeeding. He was prepared for defeat, he said, and he 
promised to take vengeance on adverse critics. He was 
made a new man by the publication ; he had tasted public 
applause and hungered for more of it. It was then that 
he carefully examined himsrif, and took stock of his 
acquirements in the very remarkable document dated 


* He bad pierionily printed a volnme for private drenlation. and it 
I chaiaeteiisUe of bis docility, under gentle inficenees, that be bsmt 
le first impression vben Mr Beeber rebuked bim for the too traia. 
ilonrins of one of the poems. 
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November 30, 1807, to wMch vre are in^btcd for our 
koowledge of the extent of his studies. In the Mdst of 
his roU&ng set at .Gambr^e he was secretly girding up 
his loins, and collecting his powers to make a gt^nd 
struggle for feme. Perhaps no poet was ever drawn out so 
directly by the thirst for public honour;. no poet 
annealed so directly to the public eye and heart. He 
launched himself bodily before the world, almost ravenous 

for sympathy and homage. , e 

It is generally said that but for the savage, attack of 
the Edwhurgh Eevitw in the spring of 1808 Byron might 
never have returned to poetry. .i But the fact is that the 
review did not appear till a year after the publication of 
■Hours of Idleaesst and in the interval Byron, for all hia 
farewell to poetry, was "scribbling," as he called i1^ more 
furiously than ever. "I have written," he wrote to.hliss 
Pi^tt, six months .before the Edinburgh attack, "214 
pages of a novel ; one poem of 380 lines, to be published 
(without my name) . in a few. weeks with notes; 660 
lines of Bomwth Acfd, and 260 lines. of another poem 
in rhyme, besides half a dozen smaller.pieces. The poem 
to be pubh'shed is a satire." This satire was the poem 
which ho afterwards converted into a reply to the 
Edinhvrgh Eeview, He autici pated censure, and f ore^armed 
Tiimaftif — alWays as eager to defy reproof as he was to win 
applause. Apparently he put off publishing his -satire till 
all his critics should have had their say, and he should 
know clearly where to hit. TVhen the . attack came it 
wounded him bitterly ; but a friend who called on him at 
the time thought from the fierce h'ght in his eye that he 
had received, a challenga He was in no hurry to publish ; 
he worked at leisure, -with a confident consciousness of 
his powers, and JEngl^ Bards aiid Scotch Bevietvers^d not 
make its appearance till the spring of 2809.- When it did 
appear the authorship was soon discovered, and it was the 
talk of the towm To us who -look back upon it dispassion- 
ately, and compare its somewhat heavy. and mechanical 
couplets with the exquisite hghtness and -fitting-point of 
its antitype the Hunciad, the satire -appears to possess no 
great force ; but the personalities told at the time, when 
there was a vague unrest in the literary -world at the out- 
spoken severity and sometimes tmerdent- malice of- the 
Scotch review, and the ipjnred poet had his revenge in a 
general acknowledgment -that the objects of. his wrath 
deserved castigation, and that the lash was wdl laid on. - - 

Soon after the publication of his satire, Byron, in June 
1809, left for his travels on ^e Continent ; and one would 
have expected that the. yoiuig -lord, with the wreath of 
triumph still fresh on his head after -his first literaiy 
battle, would have gone on his journey with satisfaction 
and hopeful curiosi^. He sailed in deep dejection, with 
all the bitterness of a man who feels himself friendly and 
solitary, and ^ he returned after two years’ wandering in 
^)ain, Albania, Greece, Turkey, and Asia hfinor, sadder 
tlmn before. Why ^ras this 7 Those who identify him 
with his own Childe Harold, are ready .with the. answer 
that he had lived a life of dissolute pleasure, and was 
already, at the ago of twenfy-one, experiencing the pains 
of raticty and exhaustion. But this Is not borne out by 
such Bc^iy light os he and his friends have thrown on his 
Mo at this period. He himself always protested, both in 

WSfl*^** identified with Childe 

Harold’s manor was an old monastic 

conn^' in bitter sadness; in the 

him a m^ber and a sister; ond he passed through the 


character, ".introduced for the sake of giving some cona«}- 
tionto the piece." To make- him what he intended— "a 
modem -Timon, perhaps a poetical' Zeluco," — ^the poet drew, 
no doubt, upon Ids own gloomier moods ; he fdt occationally 
as he makes Harold feel habitually, but the proce^ was 
much more dramatic than the world, in spite, of -his pro- 
tests, took for granted. .Byron,- with -all -his bitter moods 
of. forlorn despondency, wus too snsceptible a, spirit to 
" stalk in joyless reverie ” through the south of limpe, as 
his letters home testify. And we know that his ^nctore of 
the Bacchanalian feasts in the mona8tety,.with "Paphiaa 
girls,” and " flatterers and parasites," is not at all like 
what actually occurred .at Hewstead .Abbey. - There .were 
no "laughing dames” tber^ except.the domestics, and the 
flatterers and.paraaites were his bosom friends whom he 
loved .with a..romantic ardour.. Th^ hdd.>‘.‘.highvjink8" 
there as -any young men- might .have. done;.masquetnded 
about in monkish -habits to ibeiin-whimticalicoMformi^ 
-with the -place, practised pistol-shooting -in the dd’holi, 
had -a .wolf and a. bear chained -at 'the entrance, had the 
garden dug up in search of concealed 'treasury fomd-a 
skull there, had it made into a cup, and passed tlm rep 
round after dinner, with the conedt that thmr 'mouths fed 
it Ipua harm than the worms, and that when its 
ceased to sparkle, it-had better be filled with Burgundy 
make -other -wits sparkle than -lie- rotting- j f* 

Byron himsdf was too - poor, os Moore has .remaikeo, to 
keep-a harem, had such- been his wish.- He -is- known 
have, had a romantic passion for a gurl who-uscd to uajei 
with-him in England in boy’s dothes ; -but 
he was satiated with this poor creature’s-devokion fejn^ 
should read the condnding stanzas of the ‘tecond ca^ « 
a/nVdo Harold, where the-poet- speaks in 
and laments her death in langunge.-utterty out of - p S 
with the dark unfeeling mood- of y tw 

One ban then underatand why he 
"he would -not for worlds be a-man tin 

is really very little of the 

poem ; the poet simply has him'by liis side m ^ 

link, ;hUe he described the scenes through 
In the two last c*®*®®* “deed, By^, • 
public had identified him -with -^ilde-Haro , 
more deWt of public opinion, harBy ®®?.i 

the separation between his own (feameter 

.« 


and in the last canto he avoweniy masw-“-;“ 

To look for the causes of •moodiness* 
material drcomstances i® andl^ 

be certain t^t insufiSdeUcy of. tins world ther^ 

daily vexations -and insults to-wtoc^his, ijooin 


auuy TiHutuuua -auu uiduhb ..v 

, exposed, had much more to do ^tb Byron y ■ jjjjjpjgsd 
than satiety of this W^d’s -pleasures. -j 

finances, and the impossibiliiy of 
to his title, formed a constant source .of annoy 

mndiiion.m'wmcueYwj , 


whole system into a morbid condition, ^ ^ ^tted 

slight and repulse festered - and renkled .-pgitinenee* 

to whidi his false podtion exp^pd him> foitieo 

jealous and suspicious irritability, he - 7 

sometimes to Childe -Harold’s ceasolat utlier t® 

and the bowl,” but bis nature P““ftLt9. • 
forget his vexations in purer and ^ 
tunately for -him, such impetuous ana cia^ 

as his could rarely find the response ^ 

In those few cases Where devotion was “P , - ^ . ]ie 
.the, warmth of his gratitude •was i *59 of L 

n., • 5 .JA n«Tl>ReeS. CatOieSB.W*^ ..IftlUUS 


i 01 ms grautuae — -..usaof v*"* , - 

poor.Thyrza’s memory 

world might say, remembering ody th his 

to him -with unselfish love ; and .„oy that ®^® ^4 
tender regard with an ardour -and c® , S redpt®*® 

• how highly he prized and how eaf 
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sincere affection. Circamstances that would have fallen 
lightly on a less sensitive man preyed upon his self- 
torturing spirit. In his dejection he had taken pleasure in 
the romantic notion of collecting the portmits of his 
friend^ and one of them refused to' at on the ground that 
he could not afford it.' Another friend, invited to say 
good-bye, excused himself on'the ground tW he had to go 
shopping .with his mother. Another prop on which he 
leaned also precipitated- him 'into the ^ugh of -Despond. 
His ambition pointed to political distinction, and having 
given fair yontUul proof of the'power he felt to be in him, 
his pride tanght him to look for a warm welcome from his 
party chie& when he came of age, but on the -contrary, 
there was a haggle over his admission. Lord Carlisle held 
coldly aloof, and he had to wait trith savage indignation 
till the marriage certificate of his grandfather 'was fished 
up in Corfiwall before he could take his seat. This cold 
but perfectly correct and formal indifference added another 
pang to tire 'bitterness -with which he took leave of his 
country. TVhen after two years^ absence he retnrned, stQl 
'do^ed by impecnniosity- and the incivilities, real and 
imagined, that follow in its train, he "found fresh cause to 
roam.” Hnrsed as he had been in superstitions, he could 
hatdly keep from crying out that the stars had combined 
against him, when - in the months follo'wihg his return 
friend after friend went to the ' grave. Matthews vraa 
drowned in the Cam j ‘Wingfield di^ of fever at Coimbra j 
and he heard of both deaths on the same day.- 'His mother 
died in the same-montl^ and in spite of all their quarrels, 
he felt the bereavement bitterly. 

But the death which most deeply wounded him came 
later. Nothing ever racked him with sharper anguish than 
the death of her whom he mourned imder the name of 
Thyrza. To know the bitterness of his stru^le with this' 
sorrow, we have only to look at what he wrote on the day 
that the news reached him (October 11, 1811) ; some of hb 
'wildest and most fiercely misanthropical verse, as well as 
some of his sweetest and saddest, bdongs to that blackest 
of dates in his calendar. It is time' that somet^g were 
done to trace this attachment, whidi has been strangely 
overlooked -by the essayists -and biographers,- because it 
famishes an important due to Byron’s character, and is, 
indeed, of hardly less importance than his later attachment 
to the Countess Gnicdo& Mr John Morley, in an essay 
which ought to be read by everybody who wishes to form 
a clear idea of Byron’s poetry as a revolutionary force 
in itself and an index to the movement of the time, 
remarks upon the respect which Byron/with all his raillery 
of the married state in modem society, still shows for the 
domestic idea. 'It is against the artificial union, the 
marriage of convenience, that Byron’s raillery is directed ; 
he always upholds singleness of attachment os an ideal, 
however cynically m mournfully he laments its infrequencc, 
and points with-laughter or 'with tears at the -way in which 
it is crossed and cut short by drcnmstances when it does 
exist. Byron-is not a railer against -matrimony, except as 
a counterfeit of the natural union of hearts. Hia attach- 
ment to Iliyrza shows that in tins, as in other matters, he 
was transparently siaceT& ■ It is commonly taken for 
granted that his youth before, and, indeed, after his marriage 
with Miss Milbank^ was a featnrdess levd of promiscuous 
debauchery; but those who look more 'narrowly into the 
facts cannot fail to see .that, whatever 'may have been the 
number of his “light of loves,” — ^his fugitive passions were 
innumerable^ — and however often he may have lapsed into 
vulgar rakery in bitter despair or reckless wantonness, he 
was always pining for some constant love, and cursing the 
fate that had denied- it to him. This purer sentiment 'was 
always enshrined in h& heart of heart, from his boyhood to 
the end of his days. 'Who Thyrza was can probably never 
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be kno'wn, but in trying to convey the impression that she 
wu- merely imaginary, probably "with the- intention of 
shielding his friend’s memory, 'by declaring-him innocent of 
a' relationship nnsanctioned by society, Moore really did 
Byron an iiynstice. The poor girl, whoever she was, and 
however much she 'was deified after her death by his 
imagination, 'would really seem to have been his grand 
passion. Her "dear sacred name" his hand, he says years 
afterwards, would have trembled to write; he wished it to 
"rest ever unrevealed;” and when he 'was questioned by 
the Countess Gnicdol^ he was deeply agitated, and begged 
her not to recur- to the subject. IVe find him in his 
Journal, with her in his memory, 'writing with contempt of 
the amonrs of some of his ‘acquaintances, and scoffing at 
the idea of their applying the name of love to favours that 
could be purchased She is the presiding genius of his 
series ot- Eastern Tales; he has recorded the fact that 
when he drew the portrait of Znleika his whole soul was 
full of her memory, and her image was again before him 
when he des'eribed the relationship between Zara and the 
disguised Gulnara. Conrad, with all his conscious rillany, 
had one redeeming passion — “ love unchangeable, un- 
changed." The Giaour, too, loved but one ; he learnt that 
lesson, he said, from the birds ; he despised “ the fool stQl 
prone to range,” and "envied not his varied joys.” All 
these portraitures of single-hearted devotion are tributes to 
the memory of Thyrza, the “more than friend," com- 
I memorated in the second canto of Childe Harold. Medora’s 
song in the Corsair, " Deep in my sold that tender secret 
dw^,” though not finwless as a lyric, is one of his most 
beantifnl- eaqiressions of this mournful- sentiment in a 
subdued key. •'When we realize how bitterly he lamented 
her death, and how he could not even bear to ‘write her 
name, there seems some reason for believing that the 
mysterions object of Manfred’s love and remorse is another 
of the forms that she took in his imagination. 'Whoever 
cares to lookinto the matter will find many little corrobora- 
tive particnlars. It is quite in keeping with the morbid 
self-accusing tendeniy, the exa^erated moral sensibili^, 
which Byron showed all his life -through, that he should 
ha-ve been cdiisamed with remorse at a recollection which 
colder-hearted-men of the world bear about 'with them 
every day without a pang. 

For some months after his retnrn to England, Byron 
Hved'Bt Newstead very nnhappily. He wrote that he was 
growing nervous, "really, wretchedly, ridiculously, fine- 
kdically nervous." He coffid not arrange his thoughts ; he 
feared his brain was giving 'way, and it would end in 
madtaess. He felt at times a strange tendency to mirtL 
Sometimes he thought of seeking-relief in a 'warfare against 
society, and he besonght one of his friends, when he heard 
of bis deepening crimes, to remember the cause. The 
inconsistency between this hanger for sympathy and the 
reddess ferocity of the resolution, shows how distempered 
his mind was by care and sorrow, "like sweet bells 
jangled, harsh, and out of tone.” At other times he thought 
more soberly of- parliament as a diversion. All his life 
through, however, " most of his convulsions ended in 
verse.’’ He found occupation in correcting the proof- 
sheets of Childe Harold, He went up to London, not to 
plunge into a lawless and pitiless course of crime, but to 
enter upon a political career. He spoke two or three 
times in the House of Lords on the House-Breaker’s Bill, 
and a petition for Boman Catholic Emancipation, but the 
publication of Childe Harold put. an end at once to 
his parliamentary ambitions. " When Childe Harold was 
pnblished,’t he says, "nobody thought of my prose after- 
wards, nor indeed did L” 

'"It has often been asked what was the cause of the 
instantaneous and 'wide-spread popularity of Childe Harold, 
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vrMch Bjron bimself so well expressed in the sajug, '‘I 
awoke one morning and fonnd ni}:sdf famous.” (iCbief 
among the secondary canses was the warm sympathy 
between the poet and his readers, the direct interest of his 
theme for the time. In the spring of 1813 England was 
in the very crisis of a straggle for existence. It was jnst 
before Napoleon set out for Moscow. Aw English army 
was standing on the defensive in Portugal, with difficulty 
holding its own ; the nation was trembling for its safety. 
The dmaded Bonaparte’s next movement was uncertain : it 
was feared that it night be against our own shores. 
Bumonr was bmy with alarms. All through the country 
men were arming and drilling for selMefence. The 
heart of England was beating high with patriotic resolution. 

What were our poets doing in the midst of aU this 1 
Scot^ then at the head of the tuneful brotherhood in 
popular favour, was celebrating the exploits of W illiam of 
Deloraine and Marmion. Coleridge’s Christahel was lying 
in mannscript. His poetic power was, as he said himsdf, 
"in a state of suspended animation.” Southey was 
floundering in the dim sea of Hindu mythology. Bogers 
was content with his Pleasures of Meraory. Wordsworth 
took a certain meditative interest in public affairs, bat his 
poems, " dedicated to libe^,” though fine as compositions, 
have not the fire and sinew, the ardent directness of 
popular verse. In the earher stages of the war Campbell 
had electrified the country with his heart-stirring songs ; 
but by 1812 he had retired from the post of T^rtmus to be- 
come the poet of Gertrude of Wyoming. Moore confined 
bimseB to political squibs and wanton h'ttle Jays for the 
boudoir. [It was no wonder tiuit, when at last a poet did 
appear whose impulses were not merely h'teraiy, who felt 
I in vrhat centi^ he wim living, whose artistic creations were 
. throbbrng with the life of his own age, a crowd at once 
I gathered to hear the new ringer^ There was not a parish 
Britain in which there was not some household 
ittotMd a direct personal interest in the scene of the 
■pdgrim’s travels — ^"some friend, some brother thera” The 
^ect was not confined to England ; Byron at once had all 
Europe as his audience, because he spoke to them on a 
theme in which they were all deeply concerned. He spoke 
to them, too, m language which was not merely a naked 
e^r^on of their most intense feelings: the spell bv 
which he held them was all the stronger that be lifted 
thein with the ireeastible power of his song above the 
the moment. Loose and rambling as 
^rWe Harold js, it yet had for the time an unconscious 
art ; It entered the absorbing ^mult of a hot and feverish 
struggle, and opened a way in the dark clouds gatherine 
oyer the combatants through which they could see the 
btae ^ult a^ the shining stare. If tbl young poet had 
bimseB forward to ridicule the vanity of their 
s^ggles, he would most certainly have been spurned 

St to contempt • 

^tb a heartless cynic ; his empathy 

pemnt, his worabip of the scenic woiJ 
^ ®^“iraHon of the herofem of 

TOst that ^.dd and 

the cvnil Tt beneath the garb of 

his second canto feom the tnmedin 

ltemcndoaa^S^.n oj Spain and the 
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every state in Europe was shaken to its foundation, there 
was a profound meaning in placing before men’s the 
departed greatness of Greece; it rounded off the troubled 
scene^ with dramatio propriety. Even the moiunfnl 
scepticism of Ohilde JSdrold was not resented at a time 
when it lay at the root of every hrart to ask, Is there a 
God in heaven to see such desolation, and withhold His 
hand 1 - 

The attention of the public once caught by his qnnpathy 
with them, it was riretted by the ftieatrical fascination of 
the character of the pilgrim, whom they persisted in 
identifying with himself. Young, a man of gern'ti^ a lord, 
and unhappy — ^unhappy with a sorrow that could not be 
repressed, — here was a mystery over which speculation coidd 
never tire. On Byron himself the first effect of his ftme 
was almost to endanger his poetic gift. He became 
acquainted with Moore, and went into the fashionable uroild 
ns a "lion.” He had never been in " society "Jbefore, and 
he took to gay life with all the impresmonable farilityof 
his character. He was even caught one evening by Mr 
Dallas in full court dress, and though he repented and did 
not go, this contemplated brea^ of Ms democratic 
principles, in gratitude for some kind words from the 
regent, shows how ductile his character was, and how eadly 
he might have been lost to serious poetry if circumstsnem 
had not in his youth excluded him from the society of 
rank. His dodlify under new influences was shown in 
the frank way in which he retracted hard saying after 
hard saying of his JBnglish Bards, and in the fact that 
though he was sufficiently scornful of the gay worU b> 
write the Waltz (1813), he strenously denied the authoish^ 
Yet he soon began to tire of fashionable gaieties and to 
long for solitude. . 

Byron’s poetic power did not advance, in strength dnmg 
the four years of his connection with high life. As he tod 
been led to employ the Spenserian stanza by (^ptou« 

^ Gertrude of Wyoming, wbicb reached his hands 
* was setting out on ^ travels, be began now to t^ »> 

{ metres in wbicb Scott had made his fame. He pm®*®* 
in rapid succession the Giaour (May 1813), ffie -onw 9 
Ahydos (December 1813), Gor«r*r (Januaiy 181^» 
(AugustlSl^), o/GomtA(trannai7 1816), 
(February 1816). The best of these is- the ^ 5 

were received with an enthusiasm which rose ni^e 
higher with each successive publication. It is 3® 
that it was against bis intention that he bad been lo 
with Ohilde Harold, but it is equally clear that tbMP 
self-restrained, stern,' dark-browed heroes 
tions of only one side of his character, one ^ 

and are as unlike as possible to the ^ of 

not unwillmg tW fiiey should be acc^ted to 
himself. There was another reason fo*^ i 



very shy disposition. ■«”7‘ was' 
in the fashionable world before .the spnofi 
far from being at bis ease in it ; and he gg^ie a 

under a haughty and reserved manner, infe^ 

restraint this was on his natural manner may 
from the delight with which he escaped -{{ytobe 
society of his boon companions. It gafled n 
thus constrained by people for whom ^yt b® 

respect, and it is impossible to help ,3tji tbo*’ 

courted identification with his srlent 
"vital scorn of all,” and » chiffingi»jste*y fito 

to supply a romantic es^anation .of a rto « 

really due to unconquerable shyness ,ft«ntcrtola®**“ 
personal vanity on Lord Byron’s gf geae®® 

'as it was and concealed by an equal wa 
feeling, is all but incredibla It i*'®® P®“ 
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sensitiveness to the impressions of the present which was 
the secret of much of the weakness of his character and 
much of the power of his poetry. 

In llorember 1813 Byron proposed for the hand of Miss 
Milbanke, only dai^hter of Sir Balph Milbanke, a wealthy 
baronetj and granddaughter andhmi^ of Lord Wentworth, 
“an eligible party,” he owned in a letter to Moore, though 
he “ did not address her with these views.” His suit was 
rejected, but she expressed a desire to correspond with him. 
In September 1814 he made another proposal, which was 
accepted, and the marriage took place on January 2, 1813. 
On 10th December a daughter, named A.ngnsta Ida, was 
bom. On 15th January 1816 Lady Byron left her 
husband’s house in London on a visit to her father at 
Kirkby Mallory. On the way she wrote an affectionate 
letter to Byron, beginning “ Dear Duck,” and signed “ Yonr 
Pippin.” A few days after he heard from her father that 
she had resolved never to return to him, and'this intelli- 
gence was soon confirmed by a letter from herself. In the 
course of next month a formal deed of separation was 
drawn up and signed. This is Moore’s account of the affair, 
lady Byron’s account published on the appearance- of 
Moore’s Life, differs chiefiy as regards the part taken ly 
her parents in brining about the separation. Byron 
suspected her mothePs infiuenca Lady Byron took the 
whole responsibility on herself. Before she left town she 
thought Byron mad, and consulted Dr Baillie. Dr Baillie 
persuaded her that Am was an illusion. She then told her 
parents that she desired a separation. The gronnds on 
which she desired this were submitted by her mother to 
Dr Lushington, who wrote that th^ justified a separation; 
but advised a reconciliation. Then Lady Byron had an 
interview with Dr Lushington, and communicated certain 
facts, after which he declared a reconciliation impossible. 
A celebrated living authoress, who was slightly acqnainted 
with Lady Byron, has, it is well known, made a definite 
statement on this snbject^ implicating a member of Lord 
Byron's own family. It is enough, however, to say that 
there is no evidence in support of the statement, and that 
it is virtually contradicted by Lady Byron’s own behaviour, 
as she remained on intimate terms with the relative referred 
to after the separation &om her husband. 

The real causes of the separation between Byron and his 
wife must always remain more or less matter of debate, no 
absolute proof being possible, and disputants reasoning on 
the presumptions according to temperambnt and preposses- 
sion. Byron’s own statement that “the causeswere too simple 
ever to be found onV’ probably comes nearest Ae trnth. 
That their tempers were incompatible, that -withont treating 
her with deliberate cruelty he tried her forbearance in 
many ways, and behaved as no husband ought to do. Ant 
for her own happiness she had every reason to demand a 
separation, will readily be believed. After his marriage 
a huge accumuiation of debtors began to press their claims ; 
no less than nine executions were put in force in his 
•house during the year ; and Byron, under the indignities 
to which he had daily to submit, acted with an insane 
violence which might have justified any woman in believ- 
ing that she was not safe under the same roof with him. 
It would have required a very peculiar temper to be com- 
patible with his under Ae circnmstances. A placid, good- 
tempered woman, with strong good sense, and a bouhdless 
affection, whi A could forget and forgive his most unreason- 
able outbreaks, might have lived with him happily enough, 
finding in his sunny moods of playfulness and endearment 
ample compensation for his fits of gloominess and violence. 
But Lady Byron was very far from being a woman of that 
mould. A wife who could coldly ask Byron “ when he 
meant to give up his bad habit of making verses,” possessed 
a terrible power of annoying such a man ; her perfect self- 
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command and imperturbable outward serenity, her power 
of never forgetting an iiynry and taking revenge wiA 
angelic sweetness and apparent innocence of -vindictive 
intention, must have been maddening: The serene way in 
whiA she clung to and promoted the maid, Mrs Clermont, 
in the face of Byron’s intolerable dislAe to Ae woman, 
was gall and wormwood to him. An even-tempered man 
might have lived with suA a person comfortably on terms 
of mutual politeness; but for ahanghty-tempered, violent 
fitful, moody man it would have been impossible to find 
a more incompatible partner. 

Why, at Ae time of the separation, did not Ae public 
look upon Byron and his wife as simply an ill-assorted pair 
who could not agre^ and were better to separate 1 From 
the first it was rumoured that Lady Byron refused to tell 
the cause of Aeir separation, whence the public naturally 
inferred that it must be too terrible to be revealed, and 
busied themselves inventing and circulating crimes of 
suitable magnitude. Betribution fell upon Byron for his 
identifying himsdf -with crime-stained buccaneers. The 
publication, by an indiscreet friend, of his Farewell to 
Lady Byron, and the verses entitled A Sketch, let loose 
Ae fiood-gates of popular indignation in the press. On 
the Farewell indeed there was some difference of 
opinion. A lady correspondent of Ae Courier dedared that 
“ if her husband hod bidden her suA a farewell Ae could 
not have hdped running into his aims and being leconAed 
immediately.” If Lady Byron had been such a woman — 
we have no right to blame her because she was not— Ae 
separation, in all probability, would never have taken place. 
The vast majority in En^h sodety reseated the puUica- 
tion of the Farewell as an unworAy attempt to put his wife 
in Ae -wrong, by holding up her unforgiving termer for 
public reprobation. W'e now know that Ae Farewell 
was -vreitten in all sincerity and bitterness of heart, with 
Ae tears falling on the paper as he wrot^ and that it was 
published by Ae indiscreet zeal of a friend to whom he 
had sent the verses. The fierce attaA upon Mrs Clermont 
in the Sheldt was universally condemned as unmanly. 
The two poems are chiAy interesting now as showing the 
poet’s ungovernable incontinence, his passionate craving for 
qrmpaAy, and the utter distemper of his mind in the 
bewildeiment of misfortune. 

Byron took finalleave of England in April 1816. From 
that date Ae external events of his life, down to his 
memorahle interference in Ae cause of Greek independence 
present comparatively little -variety, andexdte comparatively 
little interest Nothing occurred after this to give a new 
tnm or a new colour to his poetic career ; the powerful 
inflnenceg whiA had conspired to torture music out of him 
were modified by the lapse of time, but very little, if at all, 
by the incidents of his life, lire bitter feelings with 
which he left England, the angry sense of injustice and 
spirit of proud and re-vengeful defiance alternating 
hysterically wiA humble self-reproa A and generous forgive- 
ness, passed into lighter forms, but they never ceased to 
ranUe. Like Manfred, he askA in vain for oblivion. 

In the thick of his troubles, before leaving England, 
Byron conceived that he had never been "in a situation so 
completely nprooting of present pleasure, or rational life 
for the future.” But his gmng abroad was really a most 
fortunate step both for his happiness and for the exercise 
of his genius. Abroad he consented to the sale of Newstead, 
and his income enabled him to live without being subject 
to the constant indignities which were snch a torture to 
him at home. There also he found the solitude which he 
had always desired. “Sodety,” he wrote in a letter to 
Moore, “ as now constituted, is fatal to all great origind 
imdertekings of every kind,” and in his case certainly tim 
was true. His first place of residence abroad was Diodab, 

IV. - 77 
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a villa in lihe neighbourliood of (Geneva. He spent the 
saxnmer there, m^feing two escuisions to Swtzerland, — one 
with Hobhonse, a shorter one with Shelley, who also was 
living at Geneva at the time. His travels through Flanders 
past the field of Waterloo appear in the third canto of 
ChUde HaroUQSisss to July 1816); the idea of writing 
llanjr^ on his way to Geneva (begun September 1816, 
finished Februaiy 1817) occurred to him eu the Jungfrau, 
where the scene is laid. In November 1816 he removed 
to Venice, and lived there, with the exception of ^ort 
visits to Ferrara and Borne, till December 1819, w’ritiug 
fourth canto of GhUde Harold (June 1817), Beppo 
fOctober 1817), Ode to Venice (July 1818), first canto of 
Lon Juan (September 1818), Mazeppa (October 1818), 
second canto of Lon Juan (December 1818), third and i 
fourth cantos (finished November 1819). The bare 
catalogue of his literary work shows that the reports of the 
dehaucheiy in which he lived at Venice, and from which 
he is said to have been rescued by the Couutess Guiccioli, 
must be taken with a qualification. His acquaintance with 
this lady began in Ap^ 1819, and a mutual attachment 
sprang up at once. In December 1819 he removed to 
]^venna. In the following month tiie Countess Guiedoli, 
having separated from her husband, occupied, under her 
father Count Gamba’s presence and sanction, a suite of 
rooms in the same house with Byron at Bavenna; and 
though the families were formally separate, the union was 
not broken till Byron’s departure for Greece. When, two 
years later, in 1821, the Gombasi, in consequence of their 
connection with revolutionary movements, were ordered to 
quit Bavenna, Byron removed to Pisa and lived with 
them under the same roof as before. Leigh Hunt, who 
also was received into Byron’s house with his wife and 
children, has given us a somewhat iH-natured but sufficiently 
faithful picture of his life here, which was simply that of 
a busy domesticated literary man, with a taste for riding, 
swimming, and marksmanship. During Byron’s residence 
here Shelley was drowned in the Gu& of Spezzia. In 
September 1822, the Gambas were ordered by the Tuscan 
Government to quit Pisa, and Byron removed with them to 
Genoa. Hu life at Genoa has been described with traces 
of ai^ malice, but with much vivacity and abundance of 
detail, by Lady Blessington. 

^ TVlule he lived with the Countess Guiccioli Byron’s 
literary iudust^ was prodigious. The following is the 
ll®t ; ^Translation of the first canto of Hargawte Haggiore, 
February 1820; the Prophecy of Dan^, March 1820; 
tranuation of Pranceeea de Bimini, March 1820 ; Marino 
April to July, 1820; fifth canto of Lon Juan, 
October to November 1820 ; SVie Blues, November 1820 ; 
^idanapalvs, January to May 1821 ; Betters on Boudes, 
February and March 1821 ; The Two Foscari, June to 
Juty 1821 ; Cain, July to September 1821 ; Vision of' 
1 M?***™J September. 1821 ; Heaven and Barth, October 
1821; Fmwr, November 1821 to January 1822; Le- 
f^ed ^ruformed, begun November 1821, finished 
August 1822; Lon Juan, sist^ seventh, and ei^th 
ranto Vebraary 1822; nuith, tenth, and eleventh epntos, 
^ ^ January 1823 ; The 

; Dorn. Jnaa,- tw^th and thirteenth 

cantos, February 1823. 

)^owevor, did not cure him of 
of Sr mdancholy and restlessness. The curse 

oniel-W exhausted his pleasures too 

trium^e ir V*® became dissatisfied with past 

tid?«i, i to think Iffiat the 

for Z to hungeJ 

lor new dutmction. In this spirit, towards the end of 


1821 he commenced those n^otiations for the puhlicatioo 
of a journal in England in conjunction with Shelley and 
Leigh Hunt, which ended in the abortive Liberal, TTie 
Vision of Judgment, the greatest of modern 
appeared in the first number of the Liberal, in the sununer 
of 1822; onl}' three more numbers were published. Accord- 
ing to Moore, the sign of an intention to take, an active 
part in alliance with English- Badicalism did more to 
Byron unpopular in England than the most shocking of hit 
poems. It was fortunate for his popularity that a mote 
glorious enterprise offered itself to him in the Greek straggle 
for indepcndenca He was brought info conneetion with 
this through the London Greek committee, of which he„wiu 
appointed a member in May 1823. He at once de^^ to 
take action, raised 60,000 crowns, bought an English hiig 
of 120 tons, and sailed from Genoa with arms and ammnni- 
tion in July. The high hopes with' which ' he set ont were 
soon 'broken down ; tiie Grreelos bad no plans, and be im 
compelled to spend five months of inglorious delay at 
Cephalonia. Bfinftliing Missolongbi in December, after a 
chase by Turkish cruisers, ho found dissension among the 
Greek chiefs and insubordination among their followeis. 
Ho was appointed commander-in-chief of an ejqjeditioo 
against Lepanto ; but before anything could be done he 
was seized adth fever, and died on the 19th April 182*. 

It is yet, perhaps, too soon to hazard a speculation as to 
the permanence of Byron’s fame. That he holds a lo^ 
place in the opinion of the present generation than of h» 
omi, sofar at least os concernshis own country, is 
and is probably duo to the fact that poets now are tried ty 
more strictly artistic standards ; verses are judged, 
tions measured, rare and precious excdlcnces appMe“t“ 
.with the jealous serutiny and skilled Kcomtm " 
professional workmen. Tried by such standard^ CoW 
ICoats, and Shelley must be pronounced 
The greatest modem authority on verso, Mr , 

comments justly on Byron’s imperfect mnsteiy 
materials » One native and incurable drfectg»'^ “P “ 
strengthened side by side with his noblest qu ^ 
feeble and faulty sense of inetro. No mother 

inferior rank ever had so bad an rar; 
cadences are often vulgar and facile ; 
often incomplete and inharaonious. His vers ^ 


and jingles, stammers and halts, where » 
swift and even pace of musical sound, ro ffl . ^ 

changes of the songs in The Lrformed Trance 
higher in harmony, and strike for deepw mt . 
than the lax, easy lines in which he at first m 8“ ^ 
they slip too readily into notes as. rode an , „gjyget, 
rhymeless, tuneless verso in .which they are ^ 
as in a cheap and casual frame, coas*' 

measures of Heaven and Barth are drface 7 
obtrusion of short lines with 
.offence in a writer-of verse.” In pomt of metre, 
riiowed none of the originality which vro - 
a poet who delighted in his materials ^ ld» 
The god of his idolatry was Pope, niodem 

sympathies were drawn chiefly by the ® . pasfflflg 
and practical point ,of view, and quick i jn^iffereat 
affiuis) and he began by xnffiato®® successes 

success Pope’s satiric couplet. But jju letf 

acMeved in more popular matter cr ^ 

possiMe .of ah antiquarian thot.str®^ 

him as effective, and try his hand on it , (joloridS® o 

suggested the Spenserian stoza ; Sw Jjp jo 

rapid octosyllables of la&Bastem T J pfppoovdt^ 
never have thought of the 
Juan but for Frere’s "Whistl^o^ jionds 

in 1817, and the moment it feu 
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recognized the valne of the instrument, and lost no time in 
malong it his own. 

It was noton the ardstic side that Byron’s strength lay. 
IVords were far from niggardly in their supplies to him : 
they flowed in upon him with sufficient reai^ess for &ce 
and direct expression ; his thoughts were not blunted, his 
conceptions were not turned awry hy hopdess struggling 
with stnbhom material, but language was not pliant in his 
hands for the finer achievements of art The truth is, he 
felt too deeply to he a poet of the very highest rank ; the 
feeling of the moment took too large and embanassing a 
hold of him to leave his hand free for triumphs of execu- 
tion. This interfered both with the perfecting of details, 
and with the severe ordering of parts into an artistic whole. 
In Byron we are always struck more with the matter than 
with the form. It is his theme that absorbs attention, 
and the impetuous vehemence and stonny play of passion 
with which he hurries it otL This is, doubtless, an insecure 
foundation for lasting fame. The work of a man so 
keenly alive to the impressions of the konr, so dosdy 
bound up with his generation as Byron, runs a risk of 
perishing when the things that most deeply sdr that 
generation have ceased to stir mankind. The secret of his 
tremendous power was his passionate sympathy with his 
own tim& By the suaudents of birth and cucumstances, 
he was placed in opposition to the existing order of things, 
and his daring temper made him the exponent of the spirit 
of revolution. He is the greatest modem preacher of 
“liberty, equality, and fraternity.” His little aristocratic 
assumptions were as supetficid as his professions of anti- 
quarian poetic loydty. Nothing irritated him more than 
to deny him any of the privileges of his rank, but he 
never used the advantage of his social superiority in any of 
the contests in which he was involved, and in his loves and 
his frienddiipa he showed regard only for the individual 
He was a warm champion of the established fame of Pope 
against iimovators, but he practised the innovations himself 
with such effect that he hu been called — a foolish enough 
phrase, certainly, but intelligible — ^“the interpreter of 
Wordsworth to the multitude.” Abroad, Byron’s influence 
was, from the appearance of Ohilde Harold, no less con- 
spicuous than at home. It has even been said that he was 
the first Englishman who made English literature known 
throughout Eiuope. Even such men as Lamartine, who 
deplored Byron as an incarnation of Satan, acknowledged 
his power; Lamartine says that Byron was /'a second 
Ossian to Itim,” and tells us that he was afraid to read him 
in his youth lest he should be perverted to his beliefs. 
TTwna invited the compliment of being called “ the German 
Byron.” He is believed to have largely influenced the 
revolutionary movement in Germany, and he gave a direct 
urimiilna to the liberatorsof Italy. Byron is the favourite 
poet of our English speaking fellow-subjects in India ; the 
educated Bengalee knows him 1^ heart On the Continent 
his influence has rather increased than diminished. Only 
the other year a glowing eulogy of his genius was written 
by Castdar, the Uterary leader of repuMcanism in Sp^ 
At home of late we have been accused of ne^ectii^ 
Byron, and the face is significant Such stormful * and 
melancholy poetry as his must always be at the height of 
its popularity in times of conflict The disturbed state of 
the Continent is more favourable to its spirit than the 
piping times of peace which have prevailed for a generation 
in England. Men who are content with the old tlungs, 
and men who renounce old things with a light heart, can 
have little affinity with his deep-rooted sadness, his pride 
of «1gfiant strn^le, his flashes of defiant merriment; dl 
this seems hysterkal, affected, and unreal, — and unreel it no 
doubt is, in the sense that the feelings of men under the 
tension of conflict must appear full of false notes to men 
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who look on out of a normal condition xtl settled tran- 
quillity. 

The most hopeful circumstance for the permanence n{ 
Byron’s name is that he stands at the opening of a new 
era as its largest literary figure. Sooner or later, as new 
phases of thought and sentiment supervene upon the old, 
his writings must pass out of the catalogue of papular 
litmatnre, but his personality will always fasci nate. He is 
• like Handet inthm respect It may safely be predicted 
that Byron will not cease to be read till TTnTnl ptbnn ceased 
to be studied. There is not a little in common between 
the characters, in spite of superficial difference. Ih the 
desolation of his youth, in his moodiness, in his distempered 
mobility between the extremes of lau^ter and tears, in his 
yearning for sympathy, his intensity of friendship, his dark 
fits of misanthropy, his habit of brooding over the 
mysteries of life, Byron unconsciously played Ike character 
of Hamlet with the world for his stag^ and left a kindred 
problem for the wonder of manlnnil, — a problem w'hich no 
analysis can make dear, and whidi every one may pray that 
it be not given them to understand. 

It has often been said that Byron could draw but one 
diameter, and that his own This is not more than a half 
tiuth. It is true that Byron’s genins was more lyrical than 
dramatic. “Many per^e,” he said TiinniBlf, “think my 
talent atentitdly midramatie, and I am not clear that thi^' 
are not in the r^ht.” But he also said that while h^ “like 
all imaginative men, embodied himself with the chameter 
while he drew it,” he did so “not a mornent after the pen 
was &om off the paper.” The difference between saying 
that Byron loved to picture himsdf in various drcumstances, 
and that he could not set himself to the artistic portraiture 
of any diaracter in which he was not interested may not 
be great, but it is the difference between a true view and a 
false view of his artistic method. He was undramatic in 
this sense, that his imagination did not enter fredy and sdf- 
deh'ghtedly into various forms of life. IVhen Moore 
thought he had found a beautiful subject for Byron's genius, 
and wrote the details to him, Byron could not enter into 
the situation. His Monody on Sheridan is weak, because 
it was not qiontaneous. But when he found a situation or 
a chameter which naturally attracted him, and which he 
was able to understand, his method uas not, as is implied 

the language in which his want of dramatic faculty is 
often .expressed, to bring the situation or the character 
nearer to his own experience but he tried to identif}* 
himsdf with the life of his subject, and laboured at details 
with almost pre-Baphaelitic minuteness. We do right to 
call him undramatic still, because a dramatic genius is doing 
constantly and by the law of his nature what Byron could 
only do rardy and with a limited range. But it is wrong 
to say. that he was always drawing himsdf. There are 
considerable intervals between Sardanapalua, Marino 
Faliero, Alp, Lara, and Manfred, although in those and 
in all 1^ le^ng characters we are more struck with what 
th^ have in common with thdr author, the affinity that 
led bim to deal with thdr fortunes, than we are with their 
separate individualities. The Countess Gniccioli has ^ven 
in the case of Marino Faliero a good example of the war 
in whidi he prepared himsdf for his work. He was struck 
vrith the tradition of Falicro’s conspiracy in his old age 
agunst the state whidi he had served so well in youth and 
middle ag^ immediatdy after his arrival in Venice, but at 
first he was unable to satisfy himsdf as to the motive. 
The ordinary histories, which he searched through with 
car^ ascribed it to an old man’s jealon^ of a yoimg wife, 
but this Byron’s instinct rejected. He passed hours in the 
hall of the great council, stared at the record of Faliert/s 
decaintation, lingered almnt the tomb, and called up and 
realirad every recorded drcumstance uf his life, keenly 
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studied the chaiacteis of living Venice. It was not till 
foor years afterwards that he satisfied himself as to the 
motive, and the discovery of an old docnment afterwards 
proved that his reading of history was correct. In other 
cases he showed the same studious care for accuracy, the 
very opposite of rash and dashing identification of 
characters with himself. In most of his tales and dramas 
there is an historical basis, and the basis is scrupulously 
ascertained. He particularly prided himself upon the truth 
of his local colouring. 

The most interesting and complete portrait of Byron is 
perhaps that drawn by Lady Blessing[ton, who saw biwi at 
Genoa a few months before his departure for Greece. It 
is not so favourable as somQ, but it u peculiarly valuable 
because taken from a definite point of view, tiiat of a clever 
woman of the world and practised critic of appearance 
manner. “ I had fancied him,” she says, "taller, with a 
more dignified and commanding air, and I looked in vain 
for the hero-looking sort of person with whom I had so long 
identified him in imagination. His appearance is, however, 
higMy prepossessing, his head is finely shaped, and the 
forehead open, high, and noble, his eyes are grey and fall 
of egression, but one is visibly larger than the other, his 
mouth u the most remarkable feature in his face, the upper 
lip of Grecian shortness, and the corners descending, the 
bps full and finely-cut. In speaking he shows his teeth 
veiy much, and they are white and even, but I observed 
that even in his smile — and he smiles frequently — there is 
something of a scornful eiq>ression in his mouth that is 

widently natural, and not, as many suppose, affected. . . . 

Hm countenance is full of expression, and changes with the 
subject of conversation ; it gains on the beholder the more 
It IS seen, and leaves an agreeable impression. ... He is 
^ sh^% lame, and the deformity of his foot is so little 
reimrlmble to I am not now aware which foot it is. 
Hisvoice and accent are peculiarly agreeable, but effemi- 
hwmonioM, and so distinct that, though his 
“ spewing IS rather low than high, not a 

wordislost. . . . I had expected to find him a dignified 

mil haughty person, resembling^ those 

r^sten^ personages he so loves to paint in hil works, 
and with whom he has been so often identified by the co^ 
natared world, but nothing can be more dilferent • for^were 

ftA ^aced by Mr A. U* works, edited 
facts of LU Hfe may ^ ’ wmbbahed by Moxon. The 

i>f Byron, suMlemente^b^Ufeh Journal 

^temporarifs, I^y Hnn ft Lord Byron and his 

^awney’s ^^o^tonsioilh Lord Byron, 

nndertbetitleofJlLffcffirfw (twnsbted 

to Byron ocenrin th^ulS^d Numerous aUusionB 

« tilt Shelley «»oh 

bic^phy (tmnslated), althS 

ofhfaclmracter, is valuable asYcoUectiSroff^^^ its ^ce^tion 

Hon. John f van j • , 
cumnavigator, second son of admiral and cii> 

grandfather of the no^^ Byron, and 


to this that Lord Byron alludes in his famous Epi^ to 
Avffusta : — 

“ A attange doom is tliy father’s son’s, and past 
Secalling as it lies bqrond redress, 

Bemr^d for him our giandsiie's fate of yorc^ 

He had no rest at sea, nor I on shote. 

T ^ appointed governor of Newfoundland. 

In 17/5 he attained his flag rank, and in die following 
yMr became a vice-admiral. In 1778 he was despatched 
with a fleet to watch the movements of the Count d’Estaing 
and in July 1779 fought au indecisive engagement with 
him off Grenada. Ho soon after returned to Eudand, 
retiring into private life, and died Aprfi 10, 1786; 

BYBTROM, Johann Nicolaus (1783-1848), Swedish 
sculptor, was born December 18, 1783, atPhilipstoi Atthe 
age of twenty he proceeded to Stockholm and studied for 
three years under SergelL In 1809 he gained the academy 
prize, and in the following year visited Boma- He sent 
home^ a beautiful work. The Bedining Bacchante, in half ' 
life sue, which raised him at once to the first rank among 
Swedish sculptors. Oh his return to Stockholm in 1816 
he presented the crown prince with a colossal statue of 
himself, and was entrusted with several important worha 
Although he was appointed professor of sculpture at the' 
academy, he soon returned to Italy, and with ^e exceptioa ; 
of the years from. 1838‘to 1844 continued to reside then. 
He died at Borne in 1848. Among BystroWs numeroiw 
productions the best are his representations of the female 
form, such as Hebe, Pandora, Juno snckling Hercules, and ■ 
the Girl entering the Bath. His colossal statues of the . 
Swedish -kings are also much admired. 

BYZANTINE EMPIRE. ' Sea Gbeek Emwkb. - 
BYZANTINE HIBTOBIANS. The historians wM 
have related the transactions under the Bnstern, Greek, or 
Byzontiae empire, for the millonninm intervening 
the death of Theodosius and the Turkish conquest of w®’ 

''«■ _ - > _ . _• V Mtinri 


stautinople, are collectively dassed together under tho above 
designatiou. Until, however, the middle of the 6th cental 
they ar^ with one conspicuous exception, too merely ^ 
mentnry to deserve special notice. This exception « ^ , 

coMus, the Polybius of his age, whose histories are , 
importance as to demand a separate artide. We shall 
his successors in chronological oidek, distinguidu iig w 
the historians prriperly so called and the (hromwg^ 
BOtbiobians. — I. Agaihias of Myrina in 
born under Justinian, about 536 a.T)., and w ^ 
have died under Tiberius the Second, about 580. ^ 
acter as an epigrammatist and au editor of -rtie- 

already cousidmred under the head ANTHOtoor. " , 
debted to him in Ms historical capacity for an ^^lek 

able narrative of six of tbe most eventful yearn w 
empire, 653-568. The first book detoils the 

Italy from the Goths by Justunan’s generdNs ^ 

remainder describe, along with other incidents, , ^ 
war of 654-556, the two great ®®ri:hquBkM o ^ 
667, the great plague, the rebuilding of St W 
BoUsarius^s hmt exploits against the jjft aa- 

history terminates abruptly, and was pWOW'. 
finished. As a narrator, Agathias is sensiU® ® • 

but defident in general knowledge, mu m _i,etoik*t 
standard of a philosophic historian. His styis 
but not unpleasing. IL MmfAOTBE Pbo®c^-i ^Jiosj 
ferior imitator of Agathias, lived under » igath®**® 
reign began in 581, and continued the history ^ 

the date of the accession of that emperor. ma 

• .. .... . morn iCPOH . -..Smc 


While still verv vmin» ^ November 8 1723 

of discovery iD^d th““world”® voyag^ 

««ve years ho saw a ijrcat “‘““J 8uc<4 

oicknaued .^oogerous storms, preserved in the collection Uepi " 

It IS excerpts made by tbe Emperor Constantine 


comprised in eight books, which are entire^ jjjbassi® 
exception of numerous extracte - f i»a . 
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m. Th£OPHTLACTUS of Simocatta,^ sophist and civilian of • monv important public offices under the emperor Isaac 
Elgyptian extraction, 'mote the history of the Emperor Angdns at the beginning of the 13th century, 

Mauricius (582-602) in eight books, all of vrhich are pre- the same period as Cinnamus, but continued his nanatiTe 
served. The work seems to have been completed under Hera- to 1206. The latter books of Nicetas’s history p oeswi r 
dius. Theophylactus lived until 628 or 629. He is an espedal importance, inasmudi as they contain the Byzau- 
accnrate and not inelegant 'writer, but frequently trivial tine account of the takmg of Constantinople 1^ the Tjtimi 
and frigid. IV. JoA^nrss of Epiphaneia, a contemporary in the fourth crusade (1204). Nicetas’s own pnlnon \ras 
of Theophylactus, wrote the history of the wars of the burned and plundered, and he escaped -with difficulty to 
Greeks and Persians from the latter part of Justinian’s Nicma, where he composed his history under the proteo- 
reign until the restoration of Chosroes 11. 1^ Mauridus tion d the emperor Theodore Lascari g. His narrative^ 
(591). His history has never been printed, but is said to thon^ too rhetorical, is striking and pathetic; it neces; 
exist in MS. at Heiddberg. V. The Emperor Cokstak- sarily requires careful comparison with &e Latin accounts: 
TiXE PoBPHYBOGENiiXTS (reigned 911-959). Among the The remainder of his history is also -valuable. He is 
many services rendered to literature 1^ this learned sove- also said to be the author of an account of the statues 
reign is to be enumerated his history of his grandfather destroyed 1^ the Latins, which, howe\*er, is thought to 
Basil the Macedonian, emperor from 867 to 886. VL have been interpolated by a later -writer. It has be» 
Genesto^ who lived in the time of Constantine For- publidied by Wilken (Ldpsic, 1830). XTTT- Geobgius 
phyrogenitu^ wrote by his order the history of Basil Acbofouta, an eminent scholar and ffiplomatist, who lived 
IL and of his four immediate predecessors (813-886). from 1220-1282, -wrote the history of the Eastern empire 
The work is brief and meagre, but is almost the only during its subjugation by the Latins (1204-1261). Hie 
authority we possess for a portion of the period described work is so brief that it has been reg^ed as merdy an 
YIL JoASSES Camesiata, a nati-ve of Thessalonica* and epitome of Acropolita’s original history. XIV. Geobgids 
cross-bearer to the archbishop, -wrote an account, which hoe Pachyuebes, a jiriest and ecdesiastical jurist under Midiad 
been preserved, of the sack of that wealthy dty by the and Androniens Palsedogns, wrote the history of these 
Saracens in 904. Cameuinta himsdf was one of the emperors (1258-1308) in thirteen books. Fa^ymeres is 
captives, and his narrative is very livdy and valuable, one of the best of the Byzantine historians; his style is sin- 
VIIL Leo Diacoxu^ an ecdesiastic in the latter hsdf of gnlarly good for his age, and his tone dignified and impartial 
.the 10th centuiy, is the author of an indifferently written, XV. Nicephobus Gbegobas, a man of great learning, but 
but honest and instmeti-ve, Siarrative of the remarkable passionate and nntrustworthy as an historian, wrote the 
period of national recovery under the emperors Boman-us history of his country from I204r-1358, in thirty-eight 
IL, Nicephorus Phocas, and John Zimisces, when Crete books, the last fourteen of whidi remained unpublished 
-was reconquered, Syria invaded, and the Bussians driven -until 1856, when they were edited at Bonn by i^manndl 
out of Bulgaria (959-97^. Leo wrote at least as late as Bekker. After the recovery of Constantinople by the 
993. IX. Nicefhobus Bbyeskiu^ the son-in-law of the Greeks in 1261, Byrantine politics entered into a new 
Emperor Alexins Comnenns, and one of the first statesmen phase; the feeble and distracted empire, unable to make 
and generals of his time, wrote in four books the history head against the Turks, -was compiled to lean for support 
of t^ empire under the Comnetd from 1057 to 1081. upon &e European powers, which it sought to obtain by 
X. His still more celebrated -wife, A2 ;:vaCo3EXEXa, daughter patching up the long-stanffing religions schism. Greeks 
of the Emperor Alexius, and the marvd of her sex at that and Latins, however, -were equally resolved to concede 
extremdy low period of female education, -wrote (1148) the nothing save in appearance, and the history of the time is 
history of her father in fifteen books. The period of Alexius to a great extent that of hollow negotiations, meant only 
is pec^arly interesting as that in which the barrier of By- to deedve. In these Gregoras had a considerable share ; 
zautine isolation -was broken down, and the East and West he also took an active part in the internal religions contro- 
bremght into contact by the encroachments of the Normans versies of his church, and his personal knowledge of affairs 
on the £.i5tem empire and by the Crusades. We cannot imparts considerable -value to his history. He -was at one 
be too grateful to the Princess Anna for her vivid sketch time a favourite of the Emperor Cantacuzenus, but was 
of the arrival of the Crusaders at Constantinoide, and the subsequently persecuted by h^. He possessed extensive 
relations between them and the Byzantine court. Her attairunents, and is especially celebrated for having 
work, however, must be used -with great caution. Gibbon’s anticipated the astronomers of Pope Gregory XHL in the 
employmeut of it is an example of his -asual discernment, correction of the Julian Calendar. XVL The Emperor 
XL Her history -was continued by Joaskes Cqteasiu^ John CASTAcnTZEKUS, after his abdication, wrote the history 
one of the iu.st eminent of all the Byzantine histo- of his times from 1320-1357, including the fifteen years of 
rians. He -was one of the imperial notaries under the reign his own eventful reign. This “ is written,” os Dr Plate 
of Manud Comnenus (1143-1180), an office nearly cone- observes, “with degance and dimity, imd shows that the 
sponding to that of a modem secretary of state. He luid, author -was a man of superior intdligence, fully able to 
consequently, great administrative e^qierience, and a understand and judge of the great events of history ; ” but 
thorough knowledge of the relations of the empire -with Gibbon’s remark is no less just that Cantacuzenus “presents, 
foreign states, and of the internal affairs of the latter, not a confession, but an apology of the life of an ambitious 
He is thus in an excsdlent podtion for -writing history, statesman. Instead of unfolding the trae counsels and 
besides whidi his own judgment and sagadty are of a very characters of men, he displays the smooth and specious 
superior order, and his style is commonly terse and dear, surface of events, highly -varnished with his own praises 
Like most -writers who have themselves partidpated in the and those of his friencls." The troth is ani-ved at by a 
transactions th^ describe, he is not altogether exempt from comparison of Cantacnizenus with the rival and inimical 
partiality. His history cmmprdiends the period from the narrative of Nicephorus Gregoras, so far as they cover 
deatii of Alexius 'Conmenus in 1118 to the siege of the same ground. XVIL Joa^vees Caxastds wrote w 
Iconium by Manuel Comnenus in 1176, four years before acceunt of the siege of Constantinople by Am-urath IL in 
the death of ^t emperor, ^ere is little doubt t]^t 1422; and XYIH. JoA^'^'£s Asxasostis deseed the 
Cinnamus brought his work down to the dose of Manud’s capture of Thessalonica ly fh*^ same Sultan in 1430. 
‘reign, and that the condusion is lost. XTr. Nicetas XIX Mjcsael Duca^ the cdiief historian of the fall of 
AcmMiHATtT^ or Cboxiates, a- patrician and holder of the Gre^ empire, escaped from the sack of Constantinople 
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to Lesbos, -where he entered into the eervice of the prince 
of that isbnd, and wrote his history after the reduction of 
Lesbos by the Turks in 1462. It commences in 1342, 
and goes do-wn to the conquest of Lesbos. Ducas is the 
most difiScult and barbarous of all the Byzantine historians, 
and the only one who appears entirely unacquainted 
with classiced models. At the same time he is among 
the most intelligent, impartial, and sagacious, ^e min 
of the Greek empire has also been recorded by XX. 
Geobgivs Fhkaitizes and XXL Laonictts Chalco- 
coin>Tc.ES Both of these were eminent among the 8tatc.s- 
men of their disastrous period, and Fhrantzes in par- 
ticular played a very important part in diplomacy. 
Broken hearted at the capture of his native city and the 
death of his son and daughter in slavoiy, he retired to a 
monastery in Corfu, where he -wrote his Chronieon about 
1 477, to which year it extends. It commences at the year 
1259, but by far the most -valuable portion is that which 
records the transactions of the author’s lifetime,- and the 
value of this is v^ groat Chalcocondyles, beginning at 
1298, brings his history down to the in-vasion of tiie Morca 
by the Turks in 1463. Ho also is an accomplished man, 
of much experience in public business j and although his 
digressions respecting the affairs and manners of other 
nations^ are irrelevant, and betray ignorance, th(y are 
interesting as an index to the knowledge possessed by his 
conntiymen at his time. 

n. Cheokiclebs and Cbbonologbbs. — ^T he drrono- 
logers usually published in the Byzantine collection arc 
frequently very valuable, but neither their lives nor their 
writings need detain us long. They are I. Geobgius Syn% 
c^LUB,the attendant(^»ee/fu«)upon the patriarch Tarasius 
about the beginning of the 9th century. His unfinished 
chromcle extends from Adam to Diocletian, and -was con- 
tinued to 813 A.D. by n. Theofhanes Isaubus, a martyr in 
the muse of irn^ worship, IH. Leo Gbasimaticus and 
ly. Geobgius Monachus continued Theophonesto 948 and 
944 respectively. V. The chronicle of the Syrian Joannes 
AIadai:.^ extends from the beginning of the -world to the 
^ 566 Malalas is usually supposed to have lived in the 
9th century, and to have left his work incomplete, but 
some regard him as contemporary of Justinian. 7L 
Ni^hobus PATBii^oHA, Patriarch of Constantinople 
undOT Leo the -Armenian, early in the 9th century, compiled 
a chroiiologiOTl history from the murder of the Emperor 

toes, and an abridged chronological 
manual of events f^oiri the Creation. YU. Jp^rog 

«>®Pileda chronology^ 
chiefly of ^lesiostical occurrences, to the year 983. whidl 

^ death of Valens 

of OJebM IS of little value. IX. The valuable CJironi- 
Patchale, which extends-'to 1042, is the work of three 

^ considerable diffiS 
M»ga^ a.ry!lTO0himfoMiema% 

P CmnEHOT. Imt the tetter 

tepolitMrS^? MAirjtesES is 

ofthewiMtotheeccaSonof^S!"^ the heginnmg 

published a ccneral obmnr.in uncertain date, 

MT. TheSlSidS^ir' *“ «>» rt?' ins; 

of Constantinople by the I>n«n *l??dies tiie capture 
-h-r. tetee, Stere te tee 4Sr“n,'SSa^^te,>“S 


is associated with a compilation respecting the ontiqaitiek' 
of the diy, whidi is of much greater value. ' 

The contribution of the Byzantine historians to li^turo 
may be compared with the part enacted by the Byzantine 
empire in the history of the world. That empire 
nomng to the treasures of civilization, but it preserved 
much. Like the earth in -winter, it seemed barren and 
unlovdy,bub it kept the good seed hidden in- its bosom 
for bettor days. Had it perished before the intellectnal 
revival of Western Europe, the solution of ‘ continuity 
between ancient and modem culture would have been 
irreparable. Lx like manner tlie Byzantine historians pre- 
served the traditions of historical composition, wide their 
brethren of the West were merdy chronideis and annolitis. 
They have safdy /embalmed in ^cir generally nnattroctirB 
pages a -vast moss of most valuable information, for -which 
wo are in most cases solely dependent upon them, and thqr 
aid IIS to reconstruct the polity, and to some extent the 
social life, of what -was for several centuries the only really 
civilized Clirlstiun state in the world. They are undoubtedly 
for the most part perfectly ignorant of the sig^cance of 
their* own times ; they have postponed what was really 
interesting to barren details of battics and court intrigues, 
and have wasted opportunities which -would have been 
in-vnluablo to a philosophic historian. Cinnamus and 
Diicas arc the only two -with any daim to ‘this character, 
and Anna Comnena is the only artist. When, howem, all 
their .disad-vantnges are taken into consideration, it uiO 
probably bo deemed that they are much better than might 
have been expected.. They were isolated from nU the 
rest of the known world by prqjudice, policy, and religions 
hatred. There was no scientific or other intdlcctunl moT^ 
ment in their times, no aspiration for libeirly, no concepbro 
of a more liberal culture ; tliey were crashed by a npo 
despotism, and enthralled by an abject superstition. Under 
these circumstances the good sense and sagacity of ma^ 
among them arc very remarkable, and are chiefly to be 


tomed to practical fife and public affairs. Their roll in- 
cludes sovereigns, generals, prime ministers, sccretanee o 
state, diplomatists, and other important pubh’c ofliceis; orffl 
the ccdesiastics nmong them are not reduses but men ^ 
in business. Uie Byzantine civil service -was the 
imint of the, empire, and its solid if prosafc quohties 
admirably r^ected by its literaiy ropresentativea 

The first collective edition of the Byzantine histories ^ 
lished nt Paris, 1648-1702, in 27 vohiines, with 
and notes and translations by Fnhrotns, ComogfisK ^ «n 
It was reprinted, with additions, nt Venice, 
are superseded l^tiie great edition of Bonn, J82Wo, in« 
nndertoken nt tho recommendation and under mo sopem 
of FTiehnhr, and continued after his death under the pa ^ 
tho Boyal Fhissian Academy. The separate volumffl ^ nerertba* 
Bekkcr, Dindorf, Hose, and otlier distmguidied s ehotoTS i 
less, according to Branet, “do bons textes des histm ^ ^^^ ^ 
res^t encore & donner." Like former collections it 
nil works of value not strictly hdonj^g to ByzantaM -{j g j, 

illnstrative of it ITo guide to Byzantine history “ ^Aiitoiirr 
Gibbm, whoso narrative of this period’ is 
feat of masterly and impartial condensation. ^ «i» 

ffiatoire du Baa J^pire, Paris, 1824-86. Jfr Qf gpedd 

also invaluable companions to the B.vzantme histynm 
works on the subject, the most important '® - 

rtmTerumaaiptoribuaOnada, Lrapsie, 1677 ,aDooKawB^j^jpjjl» 
extensive and accurate erndition, bnt neceraarily ao°o j,oticw 

tbe writers not published in tho author’s dny.^ K ^ jpteren 
of Byzantine ecclesiastical writers also. ' Sp^ d jmiHs, (t®* 
ate ^cussed in Von Hammer’s essay in tire GSttragan 
6) on tho correction of the Byzantine Instoriww .j. . jn 
sources ; in Heine’s Antiquatatea ®“b»b«_ 

Hnllman’s Geaehi^edeaSysatUi«iaehe»Bo>n^^*X _„'i, 
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BYZ AN TiU Ar, an ancient Greek city on tlie shores of 
fhe Bosphorus, occupied the most easterly of the seren 
hills on which the modem Constantinople has been bnilt. 
It is said to have been fonndei by a band of 21egarians, 
€67 B.a,bnt the original settlement having been destroyed 
in the rrign of Darins Hystaspes by the Satrap Otanes, it 
was recolonized by Pausanias, who wrested it from the 
hands of the Medes after the battle of Flatsea (479 aa)— 
a circnmstance which has led several ancient chroniclers to 
ascribe its fonndation to him. Its situation, said to have 
been fixed 1^ the oracle of Apollo, was remarkable for beauty 
and security. Its position on ^e Bosphorus gave it com- 
plete control over the extensive com-trade carried on by the 
menhants of the West with the northern shores of the 
Euxine; the absence of tides and the depth of its harbour 
rendered its quays accessible to vessels of huge bnrden; 
while the tunny and other fisheries at the mouth of the 
Lycos were so lucratave as to procure for the deeply-curved 
bay into whidi that river fdl the appellation of the 
Golden Horn. The greatest hindrance to its continued 
prosperity consisted in the miscellaneous character of the 
population, partly Lacedsemonian and partly Athenian, 
w& fiocked to it under Pausanias. From this circumstance 
it was a subject of dispute between these states, and was 
alternately in the possession of each, till it acUeved its 
independence of both only to fall into the hands of the 
Macedonians ; and from same cause arose the violent 
contests of its intestine Actions, which ended in theeatablish- 
ment of a rude and turbulent democra<y. About seven 
years after its second colonization, Cimon wrested it from 
the Lacedsemonians; but in 440 B.a, it revolted and 
cetnmed to its former allegiance. Alcibiades, after a severe 
blockade (408 B.a), gained possesrion of the city throngh 
the treachery of the Athenian parly; and it continued an 
ally of Athens until 405 B.O., when it was retaken by 
Lysander after the battle of iBgos-potami, and placed 
under a Spartan harmost. It was under the Lacediemonian 
power when the Ten Thousand, exasperated by the conduct 
of the governor, made themselves masters of the d^, and 
would have pillaged it had they not been repressed by the 
firmness and promptitude of Xenophoru In 390 B.C. 
Thrai^bnlns, with the assistance of Heraclides and Arche- 
bins, ancceeded in expelling the Lacedaemonian oligarchy, 
and in restorir^ democracy and the Athenian influence 
both in Byzantirun and Chalcedon. After having withstood 
an attempt nnder Epaminondas to restore it to the 
Lacedaemonians, Byzantium joined with Bhodes, Chios, Cos, 
and Mansolnk, ^ng of Caria, in throwing off the yoke of 
Athens, bnt soon after songht Athenian assistance when 
Philip of Macedon, having overrun Thrace, advanced against 
it. The succours which were sent from Athens nnder 
Chares, on their arrival suffered a severe defeat from 
Amyntas, the llfiicedonian admiral, bnt in the following 
year gained a decisive victory nnder Fhodon, and compelled 
Philip to raise the siegn The deliverance of the besieged 
from a surprise, by means of a flash of light which revealed 
the advancing masses of the Macedonian army, has rendered 
this siege peculiarly memorable. As a memorial of the 
miracnlons interference the Byzantines erected an altar to 
Torch-bearing Hecate, and stamped a crereent on their 
coins as a symbol of the portent, a device which is retained 
by the Turks to this day. They also granted the Athenians 
extraordinary privileges, and erected a monument in 
honour of the event in a public part of the city. Daring 
the reign of Alexander, Byzantium was compelled to 
acknowled^ the Macedonian snprematy ; after the decay 
of the Macedonian power, it regained its independence^ bnt 
suffered from the repeated incnrsions of the Sqrthians. 
The losses whidi they sustained by land roused the 
Byzantines to indemnify themselves on the vessels whidi 
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still crowded the harbour, and the merchantmen which 
cleared the straits ; bnt this had the effect of provoking a 
war with the neighbouring naval powers. The exchequer 
being drained by the payment of 10,000 pieces of gold to 
buy off the Gauls who had invaded their territories about 
S79 B.a, and by the imposition of an annual tribute which 
was ultimately raised to 80 talents, thqr were compelled to 
exact a toll on aU the ships which pass^ the Bosphorus, — 
a measure which the Bhodians resented and avenged ly a 
war, wherein the Byzantines were defeated. The retreat 
of the Gauls enabled Byzantium to render considerable 
services to Borne in the contests with Philip IL, Antiochns, 
and Mithridates. Daring the first years of its alliance 
with Borne it held the rank of a free and confederate 
cily; bnt having sought the arbitration of the capital on 
some of its' domestic disputes, it was 'subjected to the 
imperial jurisdiction, and gradnally stripped of its privileges, 
nntil rednced to the status of an ordinary Boman colony. 
In recollection of its former services, the Emperor Clandius 
remitted the heavy tribute which had been imposed on it ; 
but the last remnant of its independence was taken away 
by Yespasian, who, in answer to a remonstrance from 
Apollonius of Tyano, taunted the inhabitants with having 
“ forgotten to be free.” ' During the dvil wars, it espoused 
the party of Pescennius Niger; and though skilfully 
defended by the en^neer Petiscns, it was besieged and 
taken (196 A.D.) by Severus, who destroyed the city, 
demolished the famons wall, whirdi was bnilt of massive 
stones so closdy rivetted together as to appear one blod^ 
put tire principal inhabitants to the sword, and subjected 
the remainder to the Perinthians. This overthrow of 
Byzantium was* a great loss to the empire, since it might 
have served as an effective protection against the Goths, 
who afterwards sailed past it into the Mediterranean. 
Severus, however, afterwards relented, and, rebuilding a 
large portion of the town, gave it the name of Angnsta 
Autoniiut He ornamented the city with baths, and 
surrounded the hippodrome with porticoes ; bnt it was not 
tiU the time of CaracaUa that it was restored to its former, 
political privileges. It had scarcely begun to recover its 
former flourishing position when, from the capricions 
resentment of Gallienns, the inhabitants were once more 
put to the sword, and the town given npto be pillaged. From 
this disaster the inhabitants recovered so far as to be able 
to give an effectual check to an invasion of the Goths in 
the reign of Claudins H, and its fortifications vrere greatly 
strengthened during the civil wars which followed the 
abdication of Diodetian. Licinins, after his defeat before 
Adrianople, retired to Byzantium, where he was besieged 
liy Gonstantine, and compdled to surrender. To check 
the inroads of the barbarians on the north of the Blade Sea, 
Diodetian had resolved to transfer his capital to Nicomedia ; 
but Constantine, struck with the advantages which the 
situation of Byzantium presented, resolved to build a new 
dly there on the site of the old, and transfer the seat of 
government to it. The design was quickly put into exera- 
tion, and the new capital was inaugurated with q)ecial 
ceremonies 330 A.ir. See CosstastetopiiE. 

The andent historians invariably note the profligacy of 
the inhabitants of Byzantium. They are described as an 
idle and depraved people, spending their time for the most 
part in loitering about the harbour, or carousing over the 
fine wine of Maronex In war they trembled at the sound 
of a trumpet, in peace they quaked before the shouting of 
tlieir ovm demagogues ; and daring the assault of 
TT. they could only be prevailed on to man the trails by 
the saTOur of extempore cooh-shops distributed along the 
ramparts- Tbo modem Greeks attribute the introdnction 
of CJhristianity into Byzantiom to St Andrew* ; and it cer- 
tainly had some hold there in the time of Severus. 
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C IS tlie thiid letter of the English alphabet, and of the 
o&er alphabets derived from the Latin. Its history 
has been singular. It vras the same in form as the Greek 
r, but inclined at a different angl^ thus, 4 (see tmder 
^phabet), and by degrees it \ras rounded into C. It 
occupied the same place in the alphabet^ and had the same 
phonetic value, — ^that of the sonant guttural g, the 
corresponding surd being represented, as in Gre^ by K. 
(See under B for the distinction between sonants and su^) 
These two sounds became confused at Borne at an early 
time — before 450 B.O., and perlmps much earlier. The 
X^sound was lost and the symbol C represented both the 
^ound, as in madsler, ledo, and the original fecund, as in 
censor, consul. The symbol E, however, was not entirely 
lost; it is found irregularly in inscriptions of all dates down 
to tiie times of the empire, and regularly as an initial 
abbreviation of Kalendae, KarQutgo, Kaeso (the proper 
name). In the 3d century B.a, the distinction between the 
two sounds was revived ; but the symbol E was not 
replaced in ordinary use. C remained as the representative 
of the surd, losing its or^nal sonant value; while a 
modification of it (G) was introduced to represent the 
sonant. The symbol retained its old value only when as 
the initial letter it represented the names Gaius and Ghuseus, 
— which, in consequence, are often erroneously written and 
sounded Gaius and Cnaem. With this Ranged value the 
qrmbol C passed into the languages which are represented 
by the Latin alphabet. In some of them it has undergone 
yet further change Before e and i in Italian, though still 
written, it is sounded os Gt. This change from the guttural 
to the palatal is the result of assimilation, due to, the‘ 
following vowels. There is no evidence to show that it 
was established before the 7th century a.p. In France (as 
commonly in England) c before e and i has the sound of s. 
This is only a further change in the same direction as the 
Italian ; and before a in French an origmal c has the sound 
sh, and is spelt cA, as in champ {fxtmpus), tJvawUbre (camera). 
^ceptiora to tiiis rule are generally words incorporated 
into classical French (t.&, the descendant of the old dialect 
of the Isle de France) from other dialects, as those of 
Normandy or Picardy, or are introduced ^m the Italian, 
as^ (Mvalier, &c. Our English ch (pronoimced tch) for 
original c (as in chin for Old English cm, child for did) is 
due probably to Norman infiuence, but here, as often, it is 
difficult to differentiate the results of fte many disturbing 
causes which have operated upon our language. 

As a numeral, C (for centum) denotes 100. In music, 
placed after tiie clef, it indicates that the measure is of the 
value of four crotchets, 

CAABA. See Eaaba and Mecca. 

CABAGAN, a town of Luzon, one of the Philippine 
Islands, m the province of Cagayan, situated on the N.E 
oast. It IS the second largest city in the province, and 

hisa population of 11 , 100 . 

Geohoe (1757-1808), a efis- 
ungawh^ Frondi pbysiolo^t, was bom at Cosnac in 
^‘^•ber WM a lawyer of eminence, and chief 
SSS? ^ a dutnet in the Lower Limousin. His 

to the priests, but at the 
be was transferred to the College of Brives. He 

® ^ independence of 


on his studies at his own discretion. He' attended dosses 
at the university, and read with particular delict Lockeh 
essay On the Human Understanding. Two years hod been 
spent in close and assiduous study, when in 1773 he 
received the offer of the post of secretary to the prhue- 
bishop of Wilna. He accepted it and passed tw6 years at 
Warsaw, viewing with disgust and contempt the pet^ 
intrigues and jealousies that accompanied the first partition 
of Poland. 

On his return to Paris he devoted himself mainly to 
poetry, for which he had always a strong indmation. He 
was intimate 'with the poet Boucher, and .was intiriuced 
by Turgot to the somety of Mme. Helvetius, where he met 
such men as Diderot, D'Alembert, D’Holbadi, Condillac 
Franklin, and Jefferson. About tW time he ventured to 
send in to the Acadeijay a translation of the pa^ge from 
Homer proposed for their prize, and though 'his attempt 
passed without noticei, he received so much encouragement 
from his friends that he contemplated translating the whole 
of the Iliad. 

At the earnest desire of his father he relinquished thse 
pleasant literary employments, and resolved to en^ge w 
some settled profession. After deliberation he fixed upM 
that* of medicine, and b^an his studies under Duowou. 
In 1789 his Observations svr les Hbpimx procured hm an 
appointment as administrator of hospitals jn Pans, iw® 
inclination and from .weak health he nerer 
in practice os a physiman. His interest lay mbwly in 
deeper problems of medical and physiolo^cal . 
these he investigated with unusual closeness and ® 
ness. Nor had he quite given up his fondness fw 
society; his residence at Auteuil on fbeoutsKins . 
capital enabled him still to continue his interee m 
Diderot, Condillac, and others. He had even the p 
of reading to Voltaire part of his translation of 
and of receivmg warm edmmendation from J ... jijf 
critic. But he had long ceased to occupy ^ In 

work ; and in his Serment tPvn Midedn, which PP® 

1789, he bade a formal adieu to poetry. ftliaDB 

In the great political s'^g^e ^htion, » 

espoused with enthusiasm the cause “ (be 

which he was attached from pmciple, n**® . ^ jjjgit 

opening prospects were congenial to W’*: ^ gg )» 

mind. During the two last years of 
was intimately connected with that « pecs of 

had the singuku: art of pressing into bis jjj, jbis 

all his literary friends. Cabanis united b* Ihe 

disinterested association of labourers, and ^ 

Travail sur PBducation Fuhligue, a ^ 

among the papers of Mirabean at 1® pming * 

by the real author soon afterward in ^ipiseif 

illness which terminated his life, ^ 

entirely to the professional skill of ^ afteni®? 

progress of the malady, and the circums Retail® 
the death of Mirabeau, Gabonia' drew up 
narrative, which is not colculated, howw » ^ a^te 

with any high idea of his skill in the trea dish® 

inflammatory disease. Condmeet w |„t{njalc, 
gnished character with w’hom Catonis to j* 

whom he endeavoured, &ough 

from the destiny in which ho afterwar^ SborflJ Lj 
the calamitous events of the Bevolutio . _ - 
he married Charlotte Grouchy, sister t great 
and to General Grouchy,— a union ''®b' j ],is lil«- 

of happiness to him during the remain 
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After the sabveiston of the Grovenunent of the tenorists, 
Cabanis, on the establishment of central schools, was 
named professor of Hygiene in the medical schools of the 
metropolis. Next year he was diosen member of the 
National Institute, and was subsequently appointsd clinical 
professor. He was afterwards member of the Council 
of Five Hundred, and then of the Conservative Senate. 
The dissolution of the Directory was the rranlt of* 
a motion which he made to that effect. But his 'political 
career was not of long continuance. A foe to tyranny 
in every shap^ he was decidedly hostQe to the policy of 
Bonaparte^ and constantly rejected every solicitation to 
accept a place under his Government 
For some years before his death his health became 
gradually more impaired, and he retired from the laborious 
duties of his profession, spending the greatest part of his 
time at the cimtean of his father-in-law at Menlan. Here 
he solaced himself with reading his favourite poets, and 
even had it in contemplation to resume that translation of 
the Hiai wMch had been the first effort of his yonthfol 
mosa The rest of his time. was devoted to acts of kind- 
ness and beneficence, especially towards the poor, who 
flocked bom all parts to consult him on their complaints. 
Cabanis died ^y 5 ISOS, leaving a widow and a 
daughter. 

A complete edition of Gabjnb's works wu begun in 1825, and five 
volanies wen published. One of bis minor works^ Coup dCteil sur 
U» rivolulioju el les rt/ormes de la mldeein, has been tnndated 
into Engli^ His prindpal work, BapporU du physique el du 
moral de tkomme, condsts in part of memoirs, read in 1796 and 1797 
to the Institate, and printed among their Tnnsaelions. It is an 
adndrable aketch of Aysiological p^ehologv, and is rmlete with 
informatioiL Psychologv is with Cubarus directly linked on to 
Inology, for setuabiU^, me fnndamantal fiiet; is the highest grade 
of life and the lowest of intelligence. All the intellectiul processes 
are evolv^ from sensilnlity, and sensibility itself is a proper^ of 
the nervons system. The soul is not an entily, but a &cn%; thoi^ht 
is the function of the brain. Just as the stomach and intestines 
receive food and ^gest it, so the brain receives impressiop, digests 
them, and has as its organic secietian, thought. Alongside or this 
harsh materialism Gabanis held another mmciple, the application 
01 which altogether changes his theory. _ He belonged in biology to 
the school of StaU, the 'nfadist or ammist, and in the posthumou 
work, LiUre sur les causes premUres, the consequenc es o i^this 
o^nioa became clear. Life is sometidiig added_ to the organism ; 
over and above the nnivetsallyjdiffiisea senrilnlity there u some 
living and productive power to which we ^ve the name of Hatnre. 
Bntit is impomible to avoid ascrilring to this power both intelU- 
genee and sriU. In ns this living power constitutes the ejgi^ which 
u trhly immaterial and immortal. These resnlta^ Chbanis did not 
viiinV out of harmony witii his earher theory, and it is possible that 
a point of view may be attained whence both appear instified. The 
Latre was not published till 1824, when it appraredjnith notes by 
F. ^rard. 

CABABRUS, FBAXgois (17S2-1810), couspicnous iu 
Spanish history as a financier, was born at .^yonne, 
where Ids father was a merchant. Being sent into Spain 
on busin ess he fell in love with a Spanish lady, and marrying 
her, settled in Madrid. Here his private business wu the 
mannfactnre of soap ; bnt he soon began to interest himself 
in the public questions which were ventilated even at the 
court of Spain. The enlightenment of the 18th century 
had penetrated as far as &drid ; the king, Charles IIL, 
was fovonrable to reform ; and a circle of men animated by 
the new ^irit were, trying to infuse fresh vigour into an 
wnfpphled statu Amongthese Cabarrus became conspicuous, 
especially in finance. Be ori^nated a bank, and a company 
to trade with the Philippine Islands; and as one of the 
conndl of finance he had planned many reforms in that 
department of the admiiustrtition, when Charles IH. died 
(1788), and the reactionary Government of Charles IV. 
arrested every kind of enlightened progress. The men who 
bad taken an active part in reform were sn^ected and 
prosecuted. Cabarrus bimself was accused of embezzle- 
mont, and thrown into prison. After a confineinent of 
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two years he was released, created a connt, and employed 
in many honourable missions; he would even have been 
sent to Paris as Spanish ambassador, had not the Directory 
objected to him as being of French birtL Cabarrus took 
no part in the transactions by which Charles IV. was 
obl^ed to abdicate and make way for Joseph, brother of 
Napoleon, but his French birth, and intimate knowledge 
of Spanish affairs recommended him to the Emperor as the 
fittest person for the difScirlt post of minister of financa 
In this capacily Cabairns £ed (1810). His beautiful 
daughter Thdr&e, luder the name of Madame Tallien 
(afterwards Princess of Chimay), played an interesting 
part in the later stages of the French Revolntion. 

CABATDAN, a town of the Philippine Islands, in the 
province of Bodo, in Panay, sitnated on the banks of the 
River Tignin, whi^ changes from an almost empty chatmel 
to an impetuous torrent, so that navigation is ^qnently 
impossible. The town, which was fonnded in 1732, hu 
abont 23,000 inhabitants, who are principally engaged in 
the cultivation of rice and the mannfactnre of cocoa-nut oil. 
See Bowrin^s Philippine Islands. 

CABAZERA u town of the Philippine Islands, capital 
of the province of Cagayan in Luzon, with a population of 
abont 15,000. Tobacco-growing is the most important 
occupation of tire district. 

CABBAGE. The parent form of the variety of useful 
culmary vegetables iucduded under this head is generally 
supposed to be the wild or sea cabbage (Brassiea oleraeea), a 
plant found near the sea coast of varicms parts of England 
and continental Europe, although AlpL de Candolle 
considers it to be realiy descended from the two or three 
allied species which are yet fonnd growing wild on the 
Mediterranean coast. In any case the cnltivated varieties 
have departed very widely from the ori^nal ^e, and they 
present very marked and striking dissimilanties among 
themselves. The wild cabbage is a comparativdy insignifi- 
cant plant, growing from 1 to 2 feet high, in appearand 
very similar to the com mnstard or charlodc {Sinapis 
arvensis), bnt differing &om it in having smooth leaves. 
The wild plant has fleshy, shining, waved, and lobed leaves 
(the uppermost being undivided but toothed), large yellow 
flowers, elongated seed-po^ and seeds with conduplicate 
cotyledons. Notwithstanding the fact that the cultivated 
forms differ in habit so widely, it is remarkable that the 
flower, seed-pods, and seeds of the varieties present no 
appreciable difference. 

The late Dr Lindley proposed the follovring classification 
for the varioos forms, which inclndes all yet cnltivated : — 
1. AH the leaf-buds active and open, as in wild cabbage 
and kale or greens ; 2. All the leaf-buds active, but forming 
heads, as in Brosseb sprouts ; 3. Terminal le^-bnds alone 
active, forming a head, as in conunon cabbage^ savoys, Ac.; 
4. Terminal leaf-bad alone active and open, with most of 
the flowers abortive and snccnlent, as in cauliflower and 
broccoli ; 5. All the leaf-buds active and open, with most 
of the flowers abortive and snccnlent, as in sprouting 
broccolL The least variety bears the same relation to com- 
mon broccoli as Brussels sprouts do to the common cabbaga 
Of all these forms there are numerous gardeners’ varieties, 
all of which reproduce faithfully enough their parent form 
ly proper and separate cultivation. U^nder Dr Lindley’s 
first dass, common or Scotch kale is a variety whidt 
formerly was in extensive cnltivation, and is stfil fonnd 
in the cottage “ kail-yatds ” or gardens of the Scottish 
peasantry. It sends np a stout central stem, growing 
upright to a height of about 2 feet, with dose-set, large 
thick ph^ leaves of a light red or pmplish h ue. The 
lower leaves are stripped off for use as the plants grow 
and used for the preparation of broth or “ Scotch kail,” a 
AiJ. at one time in great repnte iu the north-eastern 
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districts of ScoUand. Tall or German greens, which grow j 
to the height of 4 feet, with bright green very much curled | 
leaves, have largely superseded kale in cultivation. A. 
very remarkable variety of open-leaved cabbage is cultivated | 
in the Islands under the name of the Jersey or 

branching cabbage. It grows to a height of 8 feet, but 
has been known to attain double that altitude. It throws 
out brunches from the central stem, which is sufficiently 
firm and woody to be fashioned into walking-sticks; -and 
the stems are even used by the islanders as rafters for 
bearing the thatch on their cottage-roofs. Several varieties 
are cultivated as ornamental plants on account of their 
beautifully coloured, frizzled, audlaciniatedleaves. Brussels 
sprouts, which represent <Dr Lindley’s second class, arc 
miniatnre cabbage-heads, about an inch in diameter, which 
form in the arn'k of the leaves. They form a tender and 
delicate table vegetable. The third class is chiefly repre- 
sented by the common or drumhead cabbage, the varieties 
of which are distinguished by difierence in size, form, and 
colour. In Germany it is converted into a popular article 
of diet under the name of Sauerhrav.t by placing in a tub 
alternate layers of salt and cabbage. An add fermentation 
sets in, which after a few days is complete, when the vessel 
Ls tightly covered over and the product kept for use with 
animal food. Cabbages contain a large percentage of nitro- 
genous compounds as compared with most other articles of 
food. Their percentage composition is — vrater, 93*4;; albu- 
men, 1*8; starch and destem, 3*3; woody fibre, 0*5; and 
mineral ash, 0*8. Red cabbage is chiefly used fo^ pickling, 
and the Savoy is a hardy green variety) characterized by 
its very wrinkled leaves. The Portugal cabbage, or 
Couve Tronekuda, is a variely, the tops of which form on 
excellent cabbage, while the midribs of the large leaves are 
cooked like sea-^le. Cauliflower, which is the 
representative of dass four, consists of the inflorescence of 
the plant modified so as to form a compact succulent white 
m^ or head ; this is upon the whole the most highly 
-prized cultivated form of the plant, and has been in use 
from very remote times. Broccoli is merely a variely of 
•caiffiflower differing from the other in the form and colour 
•of its inflorracence and its hardiness. Broccoli sprouts, the 
x^resentative of the fifth dass,* is a form of recent intro- 
duction, and consists of flowering sprouts springing from 
"the axik of the leaves. Rohl-rabi is a peculiar and excep- 
tional varied of cabbage in which the stem, just above 
gtoimd, swdls into a fleshy tumip-like mass. It is much 
cultivated in certain districts as a food for cattle. The 
varieties of cabbage, like many other Crudferous plants, 
are possessed of anti-scorbutic properties; but nnlPBi^ 
eaten when very fresh and tender they are difficult of 
digestion, and have a very decided tendency to produce 
flatulence. 

. Several spedes of palm, from the fact of yidding large 
sapid central buds which are cooked as vegetables, are 
kuouTi as Cabbage Pdms. The principal of these is Areea 
otOTceo but other .spedes, such as the Coco Palm, the 
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succeeding in it, but erelong became notable as the 
persevering apostle of republicanism and communism. He 
assisted in a secondaiywayin the Revoluticn of 1830, and 
obtained a legal appointment in Corsica under the Govera- 
ment of Louis Philippe ; but, being dissatisfied triffi the 
moderation of the new rule, he began to attack it even in 
public, and was dismissed. Elected, notwithstanding, to 
the Chamber of Deputies, he was prosecuted for his bitter 
criticism of the Government, and obliged to go into erilo 
in England. On the amnesty of 1839, he returned to 
Prance, and attracted some notice by the publication of -a 
badly-written and fiercely democratic ' history of the 
Revolution of 1789 (4 vols.j 1840), and of a social romahe^ 
Yoyage en Icat'ie, in which he set forth his peculiar viewa 
These works met with some success among the radical 
working-men of Paris. An opportunity at length occurred 
of realizing his schemes. Pressed by his friends, he made 
arrangements for an experiment in communism on American 
soil In his journal, Lt Poyulairt^ he announced the 
purchase of a considerable tract of Jand on the Bed River, 
Texas, and a treaty by which Cabet was made the dictator ^ 
of an intending colony, and the depositary of all Re funds, 
community of properly being the distinctive ]principle of 
the society. Accordingly, in 1848, an expeffition of 160 
sailed to America; bnt unexpected difficulties arose aw 
the complaints of the disenchanted settlers soon reached 
Europe. Cabet, who had, remained in France, had more 
than one judidal investigation to undergo in consequena, 
but was honourably acquitted. Li 1849 he went oat in 
person to America, but on his arrival, finding that tae 
Mormons had been expelled from- their city Jfanvoo, m 
Illinois, he transferred his settlement thither. There, wi 
the exception of a journey to France, where he 
defend himself successfully before the ’ 

mained, the dictator of his little society. In Iwo, 
ever, he was expelled, and died the same year ^ 

Ho had not the advantages of either birih or 
even of ability. The little success he obtained ^ ^ 

entirely to the singularity of his (q)inions,and me % 
forward persistency with which he advocated thei^ . 

OABEZA DEL BUET buUock's he^),-a 
of Spain, in Estremadura, in the province of Ba 
86 milesE.S.R from the city of-that name. Itmanuiaci 
woollen cloth, and has a population of 6500. - 

CABINET, a conventional, but not a , 


employed to describe those members of the rroy 
who fill the highest executive offices in the State, 
by their concerted policy, direct the ’aijinet 

responsible for all the nets of the offices, 

now always indudes the persons filhug the loU jjist 
who are therefore called Cabinet Ministers, wzi— 

Lord of the Treasuryj the Lord C^Mcell i 
President of the Council, the I*°*^,^f?^-r.„henner,a"^ 
Secretaries of State, the Chancellor pf of *6* 

the First Lord of the Admiralty. 

Dudiy of Lancaster, the Postmaster Qen » of 
Commissioner of Works, the I**®®^™* °p,*sideDt of 
Trade, the Chief Secretary for frelan^ the wducof*®® 
Poor Law Board, and the Tice^President Q^ynet, 
Committee are sometimes menders i-onsist®^®* 
not necesiiarily so. Hence the 
least deven members, and it has some _pgors to ^ 
many as seventeen. But the in 1874 a**®" 

that a large Cabinet is an evR to 


wisdy 

besides 


uuge — y - „„iIoflgnes ** -«« 

in restricting the 
s the Prime hCnister. 


brought Lord. Chief Justice of ' 

by combining his judidal office with m J ^ 1,0 

appointaent was otrougly repm^^^jgj^orfifthe 

t has never been repeated. Tne a 


the 

i ment 
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Ordnance used to have a seat in the Cabinet, and tiie duke 
of Wellington sat there for a short time as Commander-in- 
ChieL Of late years there has been no military officer in 
the Cabinet, a thing mudi to be regretted. In a few in- 
stances privy conncillors of very high standing, as the 
dnlce of Wellington, Lord Sidmonth the marqnis of Lans- 
downe, and Lord Bnssdl, have been snmmoned to the 
Cabinet without office. There is no constitutional olgeo- 
tion to snmmoning any privy conndllor to the Cabinet by 
command of the sovereign. 

The word “Cabinet^” or “Calnnet ConncQ,” was 
originally employed as a term of reproadu Thus Lord 
Bacon says, in h& essay Of Oounsd (zr.), “ The doctrine 
of Italy and practice of France, in some kings’ timers hath 
introduced Cabinet Councils—^ remedy worse than the 
disease ; ” and, again, " As for Cabinet Councils, it may be 
their motto Pkaas rimarma sum." Lord Clarendon — after 
stating thal^ in 1640, when the great Council of Peers 
was convened l^ the kitig at York, the bnrden of ajSairs 
rested principally on Land, Strafford, and Cottington, with 
five or six o^ers added to them on account of their official 
position and abOily — adds, " These persons made np the 
Coimnittee of States which was reproachfnlly after called 
the Juncto, and enviously then in Court the Oahinet 
Oouneil." And in the Second Bemonstrance in Jannary 
1642, Parliament complained "of the manapng of the 
great affairs of the r^m in Gabinet Coundls, by men 
unknown and not pnblidy trusted.'’ Bnt this use of the 
term^ though historically curious, has in truth uothing in 
common with the modern application of ib It mean^ at 
that tim^ the employment of a sdeet body of favourites 
by the king, who were supposed to possess a larger share 
of his confidence than the Privy Conndl at large.^ Unde r 
the Tudors, at least from the later years of Henry VXU., 
and under the Stuarts, the Privy Council was the Conndl 
of State or Govemmenb During the Common-wealth it 
assumed that name. 

* The Cabinet Conndl; properly so called, dates from the 
reign of William IIL-and from the year 1693, for it' was 
not until some years after the Bevolution that the king 
discovered and adopted the two fundamental prindples of 
a constitutioiul Encutive Government, namely, that a 
ministry should consist of statesmen holding the same politi- 
cal prindples and identified with each other; and, secondly, 
that the ministry should stand upon a parliamenihty basi^ 
that is, that it must command and retain the majority of 
'votes in the Legislature. It was long before these principles 
were thoroughly worked out and understood, and the 
perfection to which th^ have been brought in modem 
times is the result of time, experience, and, in pari^ of 
acddenb But the result is that the Cabinet Conndl for 
the time being is the Government of Great Britain ; that 
all the powers vested in the sovereign (with one or two 
exceptions) are practically exercised by the members of this 
body ; that all the membera of the Cabinet are jointly and 
severally responsible /or all its measures, for if differences 
of opinion arise thdr existence is unknown as long as the 
Cabinet lasts, — when pnblidy manifested the Cabinet is at 
an end ; and lastly, that the Calnnet, being responsible 
to the sovereign for the conduct of executive business is 
also collectively responsible to Parliament both for its 
executive conduct and for its legislative measures, the same 
men being ns members of the Cabinet the servants of the 
Crown, and as Members of Parliament and leaders of the 


^ Thus, under CSharles IL, in 1671, the Idng’s confidential odviven 
were Clifibid, Arlington, BacUngliani, Aslilq’, and Lauderdale. The 
iuitial letters of their names the word “ Cabal ; ” and Lord 
Macanlaj’ affirms that the word cabal was popularly used as syoaay- 
mons srith cabinet Bnt the wurd cabal ceit^y never was applied to 
any other cabinet : and tiie calnd itself was not in truth a cabins at all, 
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majority re^onsible to those who support them 1y Hioir 
votes and may challenge in debate every one of their 
actions. In this latter sense the Cabinet has sometimes 
been described as a Standing Committee of both Houses of 
Parliament 

This in reality is the form to which the active governing 
machinery of the British Constitution has now been 
brought It has been ingeniously argued by Mr Bagehbt, 
in his Essaifs on the ConstUution, that “ the Cabinet is a 
board of control, chosen by the Legislature, ont of the 
persons whom it trusts and knows, to rule the nation,” 
and that the dioice of the Crown and of the Prime 
Mini ster, who frames the list of Cabinet Ministers to be 
laid before the sovereign, is in fact circnmscribed and 
predetermined by the position which a small number of 
men in each party have acquired in Parliament Ho man 
can long remain a Cabinet Minister who is not in Parlia- 
ment; and of those who sit in either House of Parliament, 
bnt a small proportion have attained to the rank or influ- 
ence that fits a man to be a Cabinet Miniater, This is 
especially the case in the House of Commons, largely 
composed of men engaged in various professions ; for it is 
easier to find men of high senatorial rank and experience 
in the House of Peers than in the other House, because in 
England members of the Peerage are frequently trained 
and educated from early life for high office and the public 
service. The Oabinel^ therefore, really originates in the 
Legislature^ though its functions are the functions of 
executive government, and although it disposes on behalf 
of the Crown of a vast amount of power, patronage, 
honours, &e., to whidi the authorily of.the Legislature does 
not extend. The Cabmet has, moreover, one most important 
power, whidi it derives entirdy from the Crown, namely, 
that of dissolving the Legislature to which it owes its own 
existence — though this is in fact no more than an appeal 
to the nation at latge^ whose representative the Legisla- 
ture is. The power of dissolving Birliament is one usually, 
though not always unreservedly, entrusted by the sovereign 
to the Prime Minister; bnt if withhdd when solicited, &e 
minister would resign. 

Instances are not wanting in our history in which the 
direct action of the sovereign has 'overthrown a Cabinet, 
or prevented a Cabinet from being formed. In 1784 
George IIL dismissed the Coalition Ministry. In 1807 
the &ng also dismissed Lord Grenville’s Cabinet, in 
the teeth of Lord Erskine’s declaration of the high l^ig 
doctrine, that the king had handed over every power of 
government, and even his own consdence, to his responsible 
advisers. In these instances the Crown succeeded, and the 
new Parliament ratified the change. Not so in 1834 when 
l^niam IV. dism^ed Lord 3Idbonrnc’s Cabinet, placed 
the duke of YTdlington for some weeks in sole possession 
of all the Cabinet offices, and called Sir Bobert Peel to 
power. In 1812 Lord Moira was defeated in the attempt 
to form a Cabinet by the refusal of the regent to consent 
to a change in the household; and in 1839 a similar 
reason was alleged by Queen Yictoria to prevent the acces- 
sion to office of Sir Bobert Peek But thon^ this st^ 
was defended and sanctioned by a minute of the Whig 
Cabinet of the day, it is now generally regarded as uncon- 
stitutional, and the objection was never repeated. 

One of the consequences of the close connection of the 
Cabinet with the Le^lature is that it is desirable to divide 
the strength of the ministry between the two Houses of 
l^arliament Mr Fitifs Cabinet of 1783 consisted of him- 
sblf in the House of Commons and seven peers. Bnt so 
aristocratic a Government wonld now be impracticable. In 
Mr Gladstone’s large Cabinet of 1868, eight, and afterwar^ 
nine, nunisters were in the House of Commons and six in 
the House of Peers. Great efforts were made to strengthen 
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the ministerial benc^ in the Commons, and a nev 
principle was introduced, that the representatives of what 
are the spending departments — ^that is, the Secretary 

of State for War and the First Lord of the Admiralty — 
sh ouM, if possible, be members of the House which votes 
the supplies. Mr Disraeli followed this precedent. 

Although the Government of this conutty is one of 
i> TtrpfnH publicity, it is to the credit of the good sense and 
good faith of Englishmen that the deliberations and pro- 
ceedings of the Executive Government are veiled in impene- 
trable secrecy, until the moment when the result of them 
is xnaclp. known. Beyond the meagre announcement in the 
Court Cirailar of the bare fact that a Cabinet has been 
held, and that certain ministers were present^ nothing is 
comm uni cated to the publia Cabinets are usually con- 
voked by a summons addressed to *' Her Majesty’s Confi- 
dential Servants,” by direction of the Prime Minister; and 
the ordinary place of meeting is the Foreign Office, but thqr 
may be hdd anywhere. No secretary or other officer is 
present at the deliberations of this council No official 
record is kept of its proceedings, and it is even considered 
a breach of ministerial confidence to keep a private record 
of what passed in the Cabinet, inasmudi as sudi memoranda 
may fall into other handa But on some important 
'occasions, as is known from the Memoirs of Lord Sidmouth, 
the Correspondence of Earl Grey with King WUliam IK, 
and from Sir Bobert Peel’s Memoirs, published by per- 
mission of the Queen, Cabinet minutes are drawn up and 
submitted to the sovereign, as the most formal manner in 
which the advice of the ministry can be tendered to the 
Crown and placed upon record. More commonly, it is the 
duty of the Prime Minister to lay the collective opinion of 
his colleagues before the sovereign, and take his or her 
pleasure on public measures and appointments. The 
sovereign never presides at a Cabinet, and at the meeting 
of the Privy Council, where the sovereign does preside, the 
bumness is purely formaL It has been laid down by some 
writers as a principle of the British Constitution that the 
sov^ign is never present at a discussion between the 
advisers of the Crown ; and this is, no doubt, an established 
fact and practice. But like many other political usages of 
this country it originated in a happy accident. King 
William and Queen Anne always presided at weekly Cabinet 
Couudls. But when the Hanoverian princes ascended the 
throne, they knew no English, and 'were barely able to 
converse at all with their ministers; for George L or 
Geor;^ If. to take part in, or even to listen to, a debate in 
council was impossible. When George ILL mounted the 
throne the practice of the independent deliberations of the 
Cabinet was well established, and it has never been departed 
from. In no other country has this practice been 
introduced, and perhaps this is one reason why in many 
instances constitutional' government has failed to take 
root. 


Differences of opinion, of course, occur in all bodies 
men, and argumenrs are frequently presented with greal 
aDUity and temper in private than in imblic debate. The 
differences ^ decided in the Cabinet, as in all comraittc 
of counal, by the majority of votes, and the rule holds go 
in all of them that *• no man shall make publication of hi 
tne^minonty voted ” The vote once taken and the quest! 
decided, eveiy member of the Cabinet becomes equal 
rapoMffile for the dedsion, and is equally bound to suppi 
be^wS ^ graded difference of opinion cam 
? P“^Jcly expressed witliout withdraw! 

®®dstone quitted Sir Eobi 
proposal to endow Maynooi 
«aignations, or threats of resignafe 

goou aeai of tact and management is continually ^ercu 


in reconciling these differences. A serious “division in 
the Cabinet” is, as is well known, an infallible sign of 
its approaching dissolution. There are cases in which a 
minister has been dismissed for a departure from the con- 
certed action of his colleagues, ^us, in 1851, Lord 
Palmerston having expressed to the French ambassador in 
London his unqualified approbation of tire coup eP&at of 
Louis Napoleon against the Assembly, when the Chilnnet 
had resolved on observing a strict neutrality on the snlgect, 
Lord Bussell advised Her Majesty to withdraw from Lord 
Palmerston the seals of the Foreign Department, and his 
lordship never again filled that office. 

A danse was introduced into the Act of Settleinent oi 
1705 requiring all Acts of State to be transacted in the 
Privy CouncU and signed ^ all the members present. 
This provision was found to be inconvenient, and was 
repealed two years afterwards. According to modem, usage 
only one kind of public document is signed by all the mem- 
bers of the Cabinet, as privy coundUors, and that is the 
order for general reprisals whidi constitutes a dedai^ 
tion of war.. Such an order was issued against Bnssia in 
1854, and was signed by all ■the members of Lord Aber- 
deen’s Cabinet. 

Upon the resignation or dissolution of a ministiy, the 
sovereign exercises the undoubted prerogative of sele^g 
the person who may be thought by the Court most fit to 
form a new Cabinet. In seveml instances the stat^® 
selected by the Crown have found themselves unable to 
accomplish the task confided to them. But in 
able cases the minister chosen for this supreme office oyu'fl 
Crown has the power of distributing all the politic offiw 
of the Government as may seem best to 
only to the ultimate approval of the sovereign. Tte 
hOnister is therefore in reality the author and constm 
of the Cabinet; beholds it together; f nd “ .*he f ert « . 
his retirement, from whatever cause, the (planet n J 
dissolved, even tbou^ its members are 
.nottw head, «s ^ fte case 
succeeded Lord Grey in 1834, and when Mr 
succeeded Lord Derl^ in February 1868. . 
of the Cabinet, in fact, holds office under the 
of the Treasury, and in the event of -tonld 

him that the announcement of such an intca 
be made. 

The best account of the Cabinet coun^ 
live macbineiy of the constitution » to be j/nmlLstW 

Todd’s Etsay on I^rUamentary Gacenment tn£g « Mtfi 
1867-09), where all the authorities are collerte“ 

John Austin, Lord Macaulay— and a •wt quanta y jfr 

mation, compiled from debates ® a-s-s an 

Bngchot’s Essay on the Englidi, CtaWo®* 

cbVrison, or rether centrist, betwren (0.it) 

admlnfatmtive mechanism of the United States ^ 

CABIBI {THApeipoilm Mythology, nBua^id^J 

the Dioscuri (Castor and 

they were styled /teydXoi ©eoi {maga* h ^boj 

power of protecting life against storms ««,' ^rtiriiP® 

of their presence being .the St ®mo ^ of 
the Cabiri "was local and peculiar to the , _«i,lil) 0 Br' 


me ijaDin "was locai ano fj,n neJS“‘~ 

Lnbros, and Samothrace, extending als 

ing coast of Troy, in which pla^ »t app^.^^ j ^ 

inherited from a primitive Pelnsgic 

ho-wever, in Samothrace that this rfter ® 

importance, coming first into its i®®“^ 

Persian war, and from that ti^ of attra***®' « 

down into the Boman period. ^ ^ ^ so# 

in the rdigious Mysteries, but als® 

for, not only by large nui^cra PjSpios-tJ*® & 

persons of distinction as 

of Alexander, his successor to tbatq®*^’ 

Boman commanders whose duties le 
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What the rites were in .whidi the hCysteries consisted is 
nnknown, and it is the^ore impossible to saj how far 
they may have been organized on the model of the 
^Cysteries of Elensis, though it is clear that Athens took a 
considerable part in being the first to extend the influence 
of the Sampthracian Mysteries. Initiation included also 
an a^lum or refu^, if ‘required, within the strong walls 
of Samothiace, for which purpose it was used among othem 
Acsino'd, who afterwards caused to be erected there 
(276-247 B.C.), to record her gratitude, a monument, the 
mins of which were explored in 1874 by an Austrian 
arclveological expedition {UntersuchMngea cmf SatiuMrake, 
by Conze, Hauser, and Niemann, Vienna, 1873). 

In Lemnos an annual festival was held, lasting nine days, 
during which all the fires in the island were extinguished 
and fresh fire brought from Delos. From this and from 
the statement of Strabo (x. 437), that the father of the 
Cabiri was Camillns, a son of the god Hephsestns, it has 
been thought that the Cabiri must have been, like the 
Cnretes, Coiybantes, and Dactyls, dsemons of volcanic fire. 
But this is very uncertain. In Lemnos they fostered the 
growth of the vine and fmits of the field, and from their 
connection with Hermes in Samothrac^ it would seem that 
th^had also uded the fe^lity of cattle. Both the names 
and the number of the Cabiri ate doubtiiiL On late 
authority theyare given asAxiertajAxiokena, ondAiaolterMS, 
vrith a fourth called KadmUoa or Kamxlat; but in the 
usual tradition th^ were Dcurdamoa, Jation, and Sarnumia. 
Jasion, who was a favourite of the goddess Demeter, 
instituted the Mysteries. Harmonia married Cadmus of 
Thebes, whose name is to be recognized in Eadmit(», one 
of the OabirL On the other hand it has been argued that 
there were only two Cabiri, Dardanus and Jasion, cor- 
respondmg as deities to the Greek Poseidon and Apollo, or 
Uranus and Gsa, i.e., s^ and earth. On these points, the 
statements of ancient writers are not only few but generally 
irreconcilable with each other. On Etruscan bronze 
mirrors representations of what are called the Cabiri I 
frequently occur, consisting of two youthful figures, some- 
times wi& the addition of a female figure, apparently their 
sister; sometimes there are three brothers. This subject 
is dealt with in detail by Gerhard in his Etnukuche ATetall- 
Spiegd. 

CABLE, a rope or chain used for cbnnecting a ship 
with her anchor. Chain cables are generally used, but 
on account of iiheir weight thqr are unsuitable for moor- 
ing in very deep watm, when several lengths of cable 
'would be hanging at the "hawse pipe; " and they cannot 
be used, abo on account of their weight, when it b required 
to by an anchor out at some dbtance from the ship. 
Hempen cables ar^ therefore, supplied to all ships, os 
well as chain cables. For sizes, number, and lengths of 
cables carried by ships of the Boyal Navy and required by 
Lbyd’s rules to be supplied to merchant ships, see article 
Akchob. 

The length of a chain cable is 100 fathoms, and that 
of a hempen cable 101 fathoms. The term "a cable’s 
length,” by which the dbtance of vesseb from each other 
b usually given in nautical parbnce, b understood to mean 
100 fathoms, or 200 yards. Cables are sometimes made of 
common chain, but the best and most approved are made 
of stud-link chain, as shown in fig. 1, which gives the reb- 
tive proportions of the various parts. Cables are made in 
lengths of 124 fathoms, connected together by "joining 
shackles,” as shown at D. Each length b " marked ” by a 
piece of iron-wire being twisted round the stud of one of the 
Unks, the wire being placed on the first stud inside the 
first shackle, — i.e., the stud nearest to the shackle on the 
side remote from the anchor,— on the second stud inside 
&e second shackle; and so on, so that the length of cable 
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which is out may always be known. For instance, if the 
mark.b on the sixth stud inside the first inboard shackle, 
it b known that six lengths, or 75 fathoms, of cable are 
oui^ measuring from that shackle. In joining the lengths 
together the round end of the shackle should be placed 
towards the anchor. The end links of each length C, C 
are made without studs in order to receive the shackles, 
and it b necessary to make them of iron of greater diameter 
than that used for the stud links, in order to keep them of 
equal strength. The stud keeps the link from colbpsing^ 
and increases its strength considerably. 



Fro. 1.— Stnd-Iiak Chain.* 


The next links B, B in their turn have to be enbrged 
to enable ihem to take the increased size given to the links 
C, G It will be observed from the sketd of the shackle 
D that the pin b made oval, ib greater dbmeter being in 
the direction of the strain. Th'r pin of the shackle which 
atta(dies the cable to the anchor, and b called the "anchor 
shackle ” in dbtinction from the “ joinmg shackles,” may 
pngect and be secured by a forelock ; but as any projection 
would be detrimental when the chain b running out (some- 
times with great rapidity) through the hawse pipes, the 
I pins of the joining shacUes are made ns shown, and are 
secured by a smaU pin d. Thb small pin b kept from 
coming out by being made a little short, so that a le^ pellet 
may be driven in at either end to fill up the holes in the 
shackle, which are made with a groove, so that os the 
pellets are driven in they e^qnnd or dovetail, and thus 
keep the small pin secure in its place. 

The- cables are stowed in the chain lockers, the inner 
ends being firmly secured to the ship by a “ slip." Thb is' 
done to render it impossible for the cable to run out and 
be lost accidentally, the slip being provided so that the 
cable may be let go without difScnUy if stress of weather 
or any other cause renders such a proceeding imperative. 
It b necessary to fit one or two swivels in each cable to 
avoid turns being taken in it as the ship swings. B'hen a 
sh^ b moored with two anchors the cables are attached to 
a mooring swivel (fig. 2) ; if thb b not done the cables get 
entwined around each other, forming what b termed a 
"foul haws^*’ which b a troublesome thing to dear. 

The cable b hove up in large vesseb by a cajntan, and 
in small ones 1^ a windbss. It b brought directly to the 
capstan, the inner end passing t'o the deck pipe, and thence 
to the diam lockers; or it b brought in by means of a 
messenger, whbh b an endless diain passing round the 
capstan and a roller on each side of the deck near the 
hawse pipes. The cable b stoppered to the messenger by 
rope or iron nipper^ and as the messenger goes round with 
the capstan the cable b brought in, the nippers being shifted 
as required. ^lessengers are now almost entirely superseded 
by the improved make of capstans. 

Yarious means for checldug the cable as it is running 
out, and for holding it, have beer« devbed. The old- 

^ The dimensions marked in tiie fignze an those for osc-l*:ch dndns 
and signiff so many of the iron of the common !ia3cS|^ tl.es 

forming a scale for all sizes. 
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fashioned plan is to fib a strong iron lever called a “ com* 
prosser ” under the deck pipe, fixed at one end in sudi a 
position that when the other end is hove round by a faftHn 
the cable will be jammed between the comprcsser and the 
lower edge of the pipe. In place of compiessers, or to act 
in conjunction with them, several kinds of stoppers have 
been used, fitted either at the deck pipes, or just inoMft the 
hawse pipes ; those patented by Harfield and Co. find the 
most &voar in the Royal Navy, but the compiessers aro 



Fio. 2.— Mooting Swivel. 

almost inv^Wy fitted with th^. Ships are generally 
hdd when nding at anchor*' by one or two toms of the 
cable being taken round the « riding bitts," which aie strong 
of uon or wood, placed for this purpose near thf 
hawM pipes. “Stopper bolt8''-i.e., ring-aS-eye bolts! 

forW-aro also fitted, to which the 
«ble may bo secured while the turns are beinff put on or 

t^en off the nding bitt, while the mooring swivel is being 
attached, or at other timea ^ swivei u wing 

Seb^t^^ .the renowned navigator, and 
wntemponiry of Colmnbns, was the son of John CabJTa 

g birtiiplace, Richard ^ 

says-Sebastian told wht 

four years old, ho was taken hv tn iinni j 

to Eagted vlTa 

to laTe been bom in Vaiica^ Stow in' hu 

ln» twn^fl. y*r. enn now boioS^ 

Henrv 711 resolvAii *«°* *** ^ brilliant achievements, 
discovery, which had maritime 

Antilles 

pngeet of sbortening W the 

to Aem was confided its exSo? ^ “^8 invest, 
^•*«8««ted Ma^ 5 . 1496 (11th Homy 

n Or VAni/tA • X.. t' M « V 


tho king’s vas^s. Bristol was the only 2 )ort to which they 
were permitted to rotum j and a fifth i>arfc of the coins d 
the voyage was- reserved to the Crown. Tho discoverm 
•wtw vMted with exclusive privilege of resort and traffic 
With ^pect to Lowes and Sanlius, the ehronides are 
^ent. John and Sebastian sailed from Bristol in the 
“Matthew” in tho following year (1497), and, as now seeius 
probable, returned to England after the iirat discorciv 
had been made (sec Bmsiol, p. 350). There is in the 
account of tho Privy Purso expenses of Hen^ Til. file 
foUowing entry;—" 10th August 1497. To him that foiind 
tho New Isle, £10.” 

Altiiough it is probable that the Island of Newfoundland 
was discovered in this voyage, a careful scrutiny of > the 
various maps and chronicles sustains the belief that file 
Cabots saw tho mainland of America before any other, — the 
term Tcuya pyintuvi visa having been used to ^tinguish 
tho continont, or what was believed to form a part of it. 
Tho relation of Sobostian (sco Hakluyt, 111, p. 7) does not 
warrant tho inference that the first land seen was an island. 

The most precise account of tho discovery is from a map 
drawn by ^bnstian ^ Cabot, and engraved in 1549 by 
Clement Adams, which is known to have hung in Queen 
Eliznhotli’s gallery at 'Whitehall. Tim notice runs as 
follows ; — “ In tho year of our Lord 1497, John Cabot, a 
Venetian, un'd his son Sebastian, discovered tiiat conntiy 
which no ono before his time had ventured to approach, on 
the 24th of June, about fivo o’clock in the morning He 
colled tho land Terra primum visa, because; as Iconjectm^ 
this was tho place that first met his eye in looking from tbe 
sea. On the contraiy, the island which lies opjiosite fbe 
land he ^Ilcd the island of Bt John, — as I suppose, bemuse 
it w'as discovered on tho festival of St John ths-Baplist." 

On Sebastian Cabot’s'map of 1544, the original of wbicb 
is in the Geographical Cabinet of the Imperial Libiaiy &t 
Parisfacefac-siinilein .TomfLnl’R Ufanumentsde la GlotflXlpitfh 


nothing’ is designated above the sixtieth parallel. PrtiRU 
tierra vista is delineated between 45“ and 60“ trith w# 
island St Juan (corresponding with Prince Mwaid/» 
within the great giuf at the embouchure of what is plamly 
the St Lawrence, The' authenticity of the map 
accepted, tho “land first seen ’’.could bo no other than 
the coast of Nova Scotia, or island of Cape Breton. . 

A second “patent” to John Cabot, dated fid 'Febnany 
1498, authorized him to six -pn glish ships, of not 

AAA . > . • ^ « Z/ MJini 



tuem to seek out snbdna «nTm empowered 

miy regions which before ^diarges, 

Christians.’’ They w^tW fl® vnhxovni to*^ 

^^«^n^essthe teiritori^distSLiVthm^^ 

Q*boto, QoiuMa!— Pntvut of 1498 j Cobote, Ed. 


more than 200 tons, in any port in the realm, “ and th® 
convey and lede to the lands and ides of late found by ® 
said John in oare Tngmff by cure commantoou*' 
Before^ tho expedition was ready, John Cabot di^ w 
Sebastian, with a fieet of five vassoils, sailed ftom 
in May 1498. It ■ is believed that this is the 
referred to by Peter -Martyr, Gomara, Pnhyan, ana V 
Sebastian himself in his letter to Bamusio* Cbbot, ^ 
falling in with tho coasts ascended it as high as la , 
probably passing into Hudson’s Bay. BpP®”?;] , . 

in the effort to find an open channel, to^ Ih^ . •■ 
sailots, appalled by tho danger of harigating tw ^ 
among icebergs, broke out in open mutiny ana com^^^ 
him to turn back. He then retraced his course, 

Baccaloos to refit; and, after wraminingthe 
routh as 38“, returned to England. SebastiM 
him in t^s voyage throe hundred men, with tne P . , 

M Gomara states, of coloniring the newly-f^® ^^,4 
Thevet, French cosmographer, rdates ^t Oaro 
these emigrants where the cold was so intense 
^e whole .company, perished, although it ^ the 
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Except the Tagae report of a TOjage undertaken Iiini 
in 1499, nothing more appears retire to Sebastian until 
1512, nkcn he is found living at Seville, engaged in 
revidng the Spanish king’s maps and diarts. ^e death 
of Ferdinand pnt an end to a design to renew the search 
for a north-west passage to Cathay, and Cabot, who was to 
have commanded retnmed to 'England. In 1517 he 
undertook with Sir Thomas Ferte, another voyagei, — 
whether (d discovery or conquest in Spanish America is 
uncertain. In 1518 Sebastian revisited Spain, and was 
appointed pnob-major. After the conference of Sadajos, a 
squadron was> fitted out tmder Cabot to pursue Spanish 
ducoveiy in the'Facific. It set sail in August 1526, but 
some of his chief officers having spread disaffection in the 
fleet, Cabot abandoned the original plan as impracticable, 
and pnt into the La Plata. He sailed up this river 350 
leagues, built a fort at one of the months of tiie Parana, 
which stream he ascended in boats, and also penetrated 
some distance up the Paraguay. Failing to obt^ the aid 
he solicited, ana weakened by the assaults of the natives, 
Sebas&n was forced to leave the coast for Spain. 

He now, for the second time, retnmed to England, and 
notwithstanding a demand by the emperor that “he mi^t 
be sent over to Spain,” settl^ at BristdL Edward TL, in 
1549, granted &e now aged seaman a pension of two 
hnndh^ and fiifty marks. Haklnyt states that the office 
of Grand Pflot of England was created for him. It was at 
this period tiiat he explained to the king die phenomenon of 
tile variation of the needle. He was active in promoting the 
eiqiedition of 1553 to Bussia, the success of which gave him 
the life appmntment of Governor of the Mnscovy Company. 
* Cabot IS supposed to have died in London, in 1557, 
BXty-one years s nbseq uent to the date of his first commis- 
^n &om Henry A'JLL, and not fax from eighty years old. 
The place of Im bnrial is unknown, and we ate indebted 
to Eden for the death-bed scene of this intrepid navigator, 
who saw tile American continent before Columbus or 
Amerigo Yespncd. PBs character is extolled by contem- 
poraries, and was distingiushed for lofty courage and 
unflag^g perseverance in the executiori of his designs. 
Few e^ffit sutii incessant activity in the pursuit of 
an idea. The maps and discourses drawn and written ly 
himself would, if in existence, have shed much light on on 
illustrious career ; but, with the exception of a map said 
to have been recovered in Germany, and another existing 
in Fiance, no trace of them remains. The memoir by 
Bichord Biddle, London and Philadelphia, 1831, though 
faulty in arrangement, is still the best. 

CABBA, a town of iSpain, in the province of Cordova, 
about 28 iniles S.E. of that dty, situated in a fertile vall^ 
near the source of the river of the same name. It contains 
a mthedial church (de la Asuncion) which was formerly 
a mosqn^ and has also a theatre, a hospital, a collie, and 
several monasteries. There stiU remains a part of ite old 
castle called the Tower of Homage; and &e abyss into 
which Don Quixote’s Knight del Bosque predintated 
himsdf is pointedont. The fields of day in theneighbonr- 
hood afford materials for a considerable trade in bricks and 
pottery ; and there is an abundant supply of wine, vinegar, 
cnl, and flour from the surrounding didricts. The manu- 
facture of coarse linen, woollen, and hempen stufis is con- 
siderable. I^ere are some interesting Hoorish remains 
to be seen in the town and suburbs. Cabra is a town of 
great antiquity and is identified with the Bsbro or .£gabro 
of Hiny, which was probably of Punic origin. It was 
deliver^ from the Hours 1y Ferdinand HI. in 1240, and 
entrusted to the order of ^latrava, but in 1331 it was 
recaptured by the king of Granada. In tiie rdgn of Henry 
IV. it was bestowed on the count of Baena. For sevend 
centuries it was the seat of a bitiiop. Fcqralation 11,076. 


CABUL, or Klsui, in modem days the capital of 
ATGHA2nsTAX (g. r.) The city stands on the right bank 
of the river call^ after it, on the fork made by the junction 
of the Loghar Biver, where the productive plain, which 
extends north to the foot of Hindu Kush, narrows rapidly 
into the gorges from whidi the streams issue. The dty 
stands in 34° 30^' K. lab, 69° 6' E. long:, at an altitude of 
6396 feet above Ihe sea. 

Cabulis about 3miles in drcuit; it was formerly walled, 
but now is not so. The mountains surround it pretty dosdy 
excqtb where the plain i^ens to tiie K.E. It is trinngnlnr 
in form, the Bfild-SssSr or Acropolis, in which the Amir 
resides, forming the S.E. angl^ and rising about 150 feet 
above the plain. The old wall had seven gates, of whidi 
two alone remain, viz., the Lohori and the Sirdar. 

The dty is divided into six mahalas or quarters, and 
these again into htAas or sections, which are endosed and 
have gates. In tumult these endosures form small separate 
fortresses. The streets hardly merit the name, and nowhere 
could adnut wheel carriages; tiiey are narrow passages, 
AightfuDy dirty after ram. The houses are of sun-dried 
bri(^ and wood, sddom more than two stories in hd^t. 
There are no public buildings of any moment; some 
mosques are spadons, but none have any magnificence. 
Thme are^thirteen or fourteen sarais for fotdgn traders, but 
they bear no comparison witii those of Persia. The public 
batiis lack deanliness, and tiie odour of tiie filth which is 
used as fud is most tensive. The greatest ornament of 
the dty was the arcaded and roofed baraar called Chih^r 
Ckdtd, ascribed to Ali Mard&n Kh4n, a noble of the I7th 
century, who has left bdiind him many monuments of his 
munificent public qnrit both in Cabnl and in Hindnstan. 
Its four arms had an aggr^te length of about 600 feet, 
witii a breadth of 30. display of goods was remark- 
able/ and in tiie evening it was iUnminated. This edifice 
was destroyed by Sir G. Follodr on evacuating Cabul, as a 
memento the treadiery of the dty. The several crafts, 
such as saddlen^ drapers, braziers, armonzers, congregate 
togetiier, as is usual in the East and to some extent in the 
sontii of Europe. Itinerant traders also parade the bazaars, 
each with his peculiar cry. The old-dothesman of London 
is represented by the Hoghul of Cabul, with his cry of 
“ Old bullion, did dotiiesP 

Iriduding the Bala EQssor, Cabnl contains about 9000' 
houses ^ving a probable population of 50,000 to 60,000. 
la summer the pt^nlation is more dense. TTitiiont ffie 
limits of the old dty to the westward is the fortified quarter 
of Chanddl, once a detached village, now a large suburb 
occufued ly the Kizilbashes (see Afghamstak), and con- 
taining 1500 to 2000 houses. It has independent bazaars, 
bath^ mosques, dec. 

The river of Cabul is traditionally said to have several 
times flooded or swq>t away the dty. There is bnt one 
bridge within the dty limits, but there are others above and 
below in the vicinity. The dty is well supplied with 
water, chiefly by canak drawn from the two rivers, and the 
streets are frequently intersected by covered aqueducts. 
There are also many wdls, water bdng found at moderate 
depth throughout the vallty. 

Thou^ there is some malarious influence in autumn from 
the marshy ground north of the dty, Cabid is on the whole 
healthy. In addition to good water it has at most seasons 
a fine atmotyher^ and an excdlent supply of food. The 
childrien are chubby and ruddy. Vast supplies of fruit of 
fine quality are brought into Ae markets from the gardens 
of the Koh-daman and adjoining valle}'s. And the shops 
for the sale of fruit, fresh and cLned, arc a notable feature 
in the bazaars. 

Cemeteries are numerous in the vicinity, induding places 
I of Jewirii and common burial One of the graveyards near 
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ibe aTiw ’nB called Sli&k Sbaldd contains a tomb bearing in 
■Roman cbaractera the following inscription Here lyes 
ihe body of Joseph Hicks, the son of Thomas EScks and 
xoho departed this l^e the devenVi, of Orfo6^ 1666.” 
An annual day in spring is appropriated to visiting the 
tombs, as in continental Europe. The graves are sprinkled, 
gnrlntii^B placed, and small repairs executed. 

Many sacred shrines are interspersed among the 
cemeteries and gardens.' The gardens are often on 
acclivities, formed into terraces, supplied with springs, and 
abounding in song-birds. Both shrines and ^dens are 
greatly resorted to by the Cabulis, who arc passionately 
fond of this kind of recreation. Most of the roads are 
bordered by running waters, and shadowed by mulberry, 
willow, or poplar trees. The tomb of the illustrious Sultan 
Baber stands about a mile to the west of the city in a 
angularly charming spot, on aslope spreading before the 
sun. The grave is marked by two erect slabs of white 
mBrbl& Near him lie several of his wives and children ; 
the garden has been formerly enclosed by a marble wall ; a 
clear stream waters the flower-beds. Erom the hill that 
rises behind the tomb there is a noble prospect of his 
beloved dty, and of the all-fruitful plain stretching to the 
north of it. 

The geographical position of Cabnl, in a tolerably open 
country intervening between the passes which lead to India 
. on the one ride, and those which lead to Turkestan on the 
other, is highly favourable to trade. Baber exalts the 
importance of itstraiSc in his day, saying that the products 
of Ehorasan, Bflm (Turkey), Babylonia, and China were 
all to be found there. People in easy circumstances are 
numerous. The presence of a court and a considerable 
militaty force contributes to the bustle of the place, and 
imparts animatiou to many tmdes. But the people do not' 
excel in any handicraft or manufacture. 


Cabal IS believed to be the Ortospanvm or Ortospana of 
the geographies of Alexander’s march, a name conjectured 
to be a corruption of ZT'rdd/iartWncr, "high place.” But 
the actual name is perhaps also found as that of a people 
in this position (Ptolemy’s Kahdlitce), if not in the nome of 
a city apparently identical with Ortospana, GarnrOf in some 
-copies read Cahura. It was invaded by the Arabs as early 
as the thirty-fifth year of the Hegira, but it was long before 
the Mahometans effected any lasting settlement. In the 
early Mahometan histories and geographies we finH 
(according to a favourite Arabic love of jingle) Kdbul and 
Zdbid constantly associated. Zabul appears to have been 
the country about Ghazni Cabal first became a capital 
when Baber made himself master of it in 1504, and here he 
reigned for fifteen years before his invasion of Hindustan. 
In modem times it became a capital again, under Timur 
Shah (see Afghai^tak), and so has continued both to the 
end of the Durrani dynasty, and under the Barakzais, who 
now reign. Y.) 

. CabuIi (Efibul), is also the name of the province includ- 
ing the city so called. It may be considered to embrace the 
wlirie the plains called Eoh-daman and Beghtmn, &o., 
to the Hindu Kush northward, with the Kohestan or hill 
country adjoining so far as ijt is in actual subjection to the 

jSftSvM it extends to the border of 

Jalftiabad at Ja^alak j southward it includes the Loghar 
datnrt, and extends to the border of Ghazni ; north-west- 

p^hman hills, and the valley of the 
u^er Kabul Biver, and so to the Koli-i-Baba. Roughly it 

«l«are. meat 
products of the arable tracts. 
Artificial giassra are also much cultivated, and fruits 
argely, especiaUy in the Koh-daman. A considerable nart 

^.nagcs ate notonclosedby fortifications, bntcoSrik s^ 


primte castles or fortaliccs. The revenue of Cabnl prorince 
has'been stated at £180,000. 

For the Cabul Bitbr, see fully under Afouanistak. 
CACAO. See Cocoa. 

CACERES, the capital of the province of the same name 
in Estremadura, in Sjiain, SO miles south of the Tagus, and 
24 miles west of Truxillo, on a ridge of hills which stretch 
from cast to west. It is the residence of the bishop of 
Coiios. and contains a handsome episcopal palace, as well as 
a public school, a college, and several charitable institutions. 
The monastery and college of the Jesuits was one of the 
finest in the kingdom, but has been secularized and converted 
into a hospital In the neighbourhood are large gard^ 
well-cultivated fields, and extensive pasture grounds; while 
in the town arc oil and fulling mills, soap works, tanneries, 
and limo-Idlns. There is also some trade in wool. ' Cacetes 
occupies the site of the ancient Castra Ceedlia, and was a 
place of some importance both under the -Romans and 
under the Moots. There are several fine specimens of the 
domestic architecture of the Middle Ages, such as the 
houses of the duke of Abrantes, the count de la Torre^ and 
the count dc los Carbajales. The brill-ring, a in^®™ 


stracture of granite, is one of the most remarkable buumnp 
of its kind in Spain. Population, 13,466. 

CACHAO, or, as it is variously spelled, Kacho, Kecho, 
Hecho, or Eesho, formerly known as Donk-king and now 
ofiicially as Bacthian or Bao-king, is the largest ritf w 
Anam, and the capital of the province of Tonquin. » 
situated on the west side of the Tonquin Rnw, suon 
eighty miles from the sea, in 105“ 35' E. long., “I N* 

It is of great extent. The piindpal streets 

airy, and for the most part are paved with bncte , 

stones, but the others arc narrow and ill paved. 

the houses are constructed of mud or sun-burned bness 

timber, and thatched with leaves, straw, ^ 

generally one story in height. The public 

spacious, particularly the rojul palace, whim 

miles in circuit, and is surrounded Ity liigh walls. 

this palace there are to be seen the ruins of one stm 

magnificent, said to have been six miles 

Cachao is a place of some commercial 

are long dotlis, chintz, arms, pepper, and rin 

w'hich are exdianged for gold and mnnufactm B ^ 

namely, beautiful ' silks and lackered war^ wm^ 

generally reckoned superior to ony m the • ^ 

English factory, which stood on toe iiave 

north of the city, and toat of the Dutto, 

long been withdrawn. Cachao is 

and to prevent or extinguish toese, the is 

a rigid police, and divided into wards. EnrM 

use are only pennitted during certain- hm^ 

About toe middle of the 18th century tM miy {jiework 
burnt to the ground by a conflagrationjWjn fjuioB 

of incendiaries. In 1873 Francis 
Frencli e:n>lorer, tvito an expedition of t g.g 

and two ships, having come into the 

authorities, took possession of 

fort of Hanoi, w'liich was constructed on jjp ^as 

and defended by a huge garrison. Aot irag jg , 
assassinated by toe natives ; but . ms An 
treaty between the French Qovernmrot aUarii®’?’ 

by which toe port is declared open to toe Afno® ® 

OAOHEO, or O^cbao. o.to™ i - 


Senegombia, in the laud of the !l^pel% nomingU' ^ 
from the mouth of the River Cachao or ^rjies - 
is a fortified post of the I*o*!togwtoOi - - qqq, , 

trade in gold dust and ivory, ^p®]® piori"®* 

CACHOEIRA, a town of naff‘s 

Bahia, and 62 miles N.W. fw® subje«* 

situated on toe River Paraguassu, wmw* 
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heavy floods. It coatains a town-honse, a prison, a con- 
vent of Cannelites, and some five or sis churches, and 
carries on an active trade in tobacco, coffee, and sonar. 
Population Io,000. 

CAC0X60, a small kingdom of Western Africa, sepa- 
rated from Congo ^ the river Zaire. The surface is 
mountainous but fruitful, the climate healthy though nn- 
snited for Suropeans. A strong tendenqr to adopt Europ- 
ean customs and conveniences is displayed by the inhabi- 
tants, rrlio carry on a conriderable trade at the seaport 
toffns of M allemba and Cabinda. The capital is Eingnela. 

CACTUS. This word, applied in the form of kcuctw 
by the ancient Greds to some prickly plant, .was adopted 
by Linnaeus ns the family title ^ a group of curious suu- 
c^ent or fleshy-stemmed plants, most of them prickly and 
leafless, some of which produce beautiful flowers, and 
are now so popular in our gardens that the tiarne has 
become femiliar. As applied by Linnams, the name Caetut 
is almost conterminons with what is now regarded as the 
natural order CactaeecB, which embraces several modem 
gonera. It is^one of the few Linnaean generic terms whirii 
have been entirely set aside by the names adopted for the 
modem divisions of the grorqp. 

The Gaeti may be described in general terms as 
plants having a woody axis, overlaid with thick masses 
of cellular tissue forming the fleshy stems. These are 
extremdy various in diaracter and form, being globose, 
^lindricsd, colnmnar, or flattened into leafy expansions or 
thick joint-like divisions, the surface being either ribbed 
like a melon, or developed into nipple-like protuberances, or 
variously angular, but in the greater number of the species 
furnish^ copiously wiUi tufts of homy spines, some of 
which are exceedingly keen and powetfuL These tufts 
show the porition of buds, of which, however, compara- 
tively few are developed. The stems are in most cases 
leafless, using the term in a popular sense ; the leaves, if 
present at all, being generally reduced to minute scales. In 
one genus, however, that of PmAia, the stems are less 
succideat, and the leaves, thon^ rather fleshy, are developed 
in the usual form. The flowers are frequently large and 
8howy,aad are generallyattractivefrom their hi^ colouring. 
In one group, represented hy Cerau, they consist of a tube, 
more -or less elongated, on tbe outer surface of wbicb, 
towards the base, are developed small and at first incou- 
spicdous scales, wUch graduallyincrease in size upwards, and 
at length become crowded, numerous, and petaloid, forming 
a fnnnel-shaped blossom, the beanQ* of which is much 
enhanced b7 fbe multitude of conspicuous stamens which 
with the pistil occupy the centre. In another group, 
represented by Opmitia, the flowers are rotate, that is 
to say, the long tube is replaced by a very abort one. At 
the of the tube, in both groups, the ovary becomes 
developed into a fleshy (often edible) fruit, that produced 
by riie Opuntia being l^own as the prickly pear or Indian 

Ss- 

The principal modem genera are ranged under two sub- 
divisions, which are separated by tim differences in tbe 
flower-tube just explain^ Those witK long-tdbed flowery 
the Cadete lubulota, form the genera Jfeloeaelut, A/am- 
miliaria, Echinoeactus, Cereut, Piloerrmt, Ethinopsis, 
Phfflloeactut, Epiphyllnm, while those with short- 
tnbed flowers, the Cactece rotata, are referred to Ehipsalis, 
Qp/untia, Peretkia, and one or two of minor importance. 
These plants, whether viewed as the Cactus family or the 
natnral order Cactece or Cadaetae, bdong almost entirely, 
if not exclnsively, to the New World; but some of the 
Opuntias have b^ so long distributed over certain parts 
of Europe, especially on the shores of the ^^editerranean 
and the volcanic soil of Italy, that they appear in some 
places to have taken possession of the S(m, and to be 
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distingai^ed with difficnlty from the aboriginal vegetation. 
The^ habitats which they ^ect are tbe hot dry regions of 
trojncal America, the aridity of which they are mnWH to 
withstand in consequence of the thickness of their skin, 
and the pandty of evaporating pores or stomates with 
which thqrare furnished, — these conditions not permitting 
the mature they contain to be carried off too rapidly. 
Occnrtmg thus os they do in situations where ordinary 
v^tation could not exist, they may be considered as one 
of the means which nature has provided for tbe support of 
man and animab where other means of subsbtence faiL 
The stems ate filled with wholesome thongh insipid flui d , 
and the succulent fmit are not only edible bnt 
In_ fevers the fruits are freely adminbtered as a nnnling 
drink, and when brubed are regarded as a valuable 
remedy for tbe cure of ulcers. The Spanbh Americans 
pbnt the Opuntias around their honse^ where they serve 
as impenetrabb fences. 

Ue cooictce, the famQy of Melon-thistle or Turh’s-cap Oictiise^ 
contain^ according to Labooret; a monoramher of the order, abont 
thirty ^cies, which .inhabit diie&y tbe U est Indies, Mexico, and 
BtaxD, a few extendiag into New Granada. Tbe Epical species 
if. eommmis, forms a snecnlent moss of ronndish or orate form, 
fiom 1 foot to 2 feet high, the surface divided into numerona 
fntiowB like the ribs of a melon, with projecting angles which are 
set with a ngnlar series of stellated spmes — each bundle consisting 
of abont fire huger ^ines accompanied by smaller bnt diaip 
aecdei or bristles — and the rip of the plant being surmounted by a 
(ylindtieal etomt called a cephaliiim, 3 to 5 inches hicb, oompo^I 
of teddidi-hrown adcular brutl^ dosely packed with cottony to- 
mentnm. At the summit of this crown the small rosy-pink flowers 
are ptodneed, half protmding from the mass of wool, and these are 
mrraeded In- small.red berries. These strange plants tisnally grow 
u tMky puces .with little or no earth to support them ; and it 
is arid that in rimes of drought the cattle resort to them to allay 
thdr thirst, first rip^g them up with their horns and tearing 
off the onter skin, and. then devouring the mdst snccnlent parts 
The fiuit; which has an agreeably odd flavour, is iieqnentb' eaten 
in the ti'est Indies. The JUelocaeti ate dbtingniwed by the 
distinct cephalinm or crown which bears the flowers 
Maumillabia. — Tbisgionp, wbidi comprises nearly 300 species 
mostly Mexican, with a few Brazflian ana West Indian, is caUed 
Nipple Cactus and. consists of glohnbr or cylindrical snccnlent 
phuits whose sutiace instead of being ent up into ridges with dtei^ 
nate fnirows as in Mdceaelus, is broken up into teat-like qrlin- 
drical or angular tubercles, spirally arranged, and terminatine in a 
tadiaring toft of spines which spring fitom a little woolly comiun. 
The flowers issue liom between the mommillie, towards the npper 
part of tbe stem, often disposed in a zone just below the apex, 
and are dther pniple, rose-]wk; white, or yellow, and of modemte 
size. Tbe ^ines are variously cdouied, white and yellow tints 
ptedotninatiDg, and from the Q^nmetrical arrangement of tbe areola: 
or tufts of s^es they ore very pretty objects ore hence fre- 
qiuntly kept in dmwing-room punt cases 
EcHixocACTTsisthe name given to the group bearing the 
name of Hedgdicg Cactus It comprises some 200 qudes, of whi^ 
more than half are natives of Mexies and the test are scattered 
tbnmgb Sontb America, extending os far south as Buenos Ayrtr. 
They have the fleshy stems characteristic of the order, these bring 
dUer globose, olfloiig, or cylindrical, and dther libbed as in 
ifdoeaSus, or broken up into* distinct tubercles and most of them 
armed with stiff slurp spines set in little woolly enshions ocenpy- 
ing the place of the buds. Tbo flowers prodnera near the apex of 
the plant, are generalite large and showy, ydlow and rose being the 
preTailing colours. Ihqr are sncceeded tiy snccnlent fruits wch 
axe exserted, and freqnoitly scaly or s^y, in which respects this 
genns,diffeis both from Meldeaetus and Mammi’ffaria, which have the 
fruits immersed and smooth. One of the most interesting spedcs 
is the E. risnagp, of which some very huge plants have been fnim 
time to time imported. A specirtten vetghing one ton, and 
measniing 2 feet high, and 8 feet in diameter, was received at .New 
some years since, but owing to ipiniies received during transit, it 
did not long survive. These large plants have from forty to fifty 
ridges on which the buds and cinstm of sjnnes are ^k at inter- 
vals the aggregate number of the spines having been in some cases 
computed at upwards of 50,000 on a single plant. Tbese.spiea are 
used by tbe Mexicans as toothpicks whence the name Visnnea. 

Cebecs.— This group besos the trivial name of Torch Thistle. It 
comprises about 250 spedes, scattered thiungh South America and 
the West Indies. In one series, numbering between twen ty sa d 
tliirty species sometimes separated onder the name, of EAincfirtvs, 
the ^ems arc short, branched or simple, divided into few er mac/ 
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ridges, all anned tritli sharp fonuidable S2)iucs ; bat ia the greater 
nazabn of species &e steins ate colusuiar or dongated, some of the 
latter creeping on the ground or climbing up the tranks of trees, 
looting as thQ* gtovr. One of the former ^up^ O. pecCinatus, 
produces a puxp&h fiuit resembling a goosewny, urluch is very 
good eating : and the ilesiy ]^t of the stem itsidf, Trhii^L is galled. 
Cabeza del Viego by the Mexicans, is eaten by them as a vegetahlo 
after remoring the spines. To^ the latter ^np hdonga O. pf^au- 
Uus, the hugest and most sttildng species m the genus, a native of 
hot arid desert regions of ^e^r Mexico, grovring th^ In rocky 
ralleys and on mountain side^ u-heTo the tall stems *vlth ^cir 
erect branches hare the appearance of tdegraph poles, fhe stems 

K \r to a hei^t of firam 50 feet to 60 feel^ and hare a diameter of 
n 1 foot to 2 feet, often unbranched, bat someitimea furnished 
vith branches which mw oat at ri^t angles from the niflin stem, 
and then cur\'e upwaw and continue thSr growth pai sdld to it ; 
these stems hare from twelre to twenty ribs, on wliimi at interrals 
of abont an inch are the bads with their tluek yellow ensliious, 
from which isue fire or six huge and numerous smaller spines. 
^ fruits of this phuit, wliich ate green oval bodies from 2 to 3 
inches long, contain n crimson pulp fiom whidi tiie Fimos and 
Fapogos Iu£ons prepare an exewent presesre ; and they also use 
the r^ ^firnit os on article of food, gathering it hy means of a 
forkedT stiidc attached to a long pole. The Cereuses iuclnde some 
of onr most interesting and beaunfnl ho&ouse jdants. 

PiioOEnEus, the Old Mim Cactus, forms a small gronp with 
OTCt fleshy angulate stenu, on whi^ with the tufts of spines, are 
develop baii^Uke bodies, which, thongh rather coarse, bear some 
zesemolance to the hoary locks of an aged man. Tbs plants arc 
nearly alUod to Cercus, diffexing chiefly in the floriferons portion 
oerelopmg these lonmr and more attenuated hair-like spine^^ whidi 
aoRoana the base or the Sovsts, and ibtm a dense wooUj* head or 
cephalium. The most familiar species is P. aetiilis, a Mexican 

J Jant, which though sridom seen more tiian a foot or two in'hd/riit 
1 greenhouses, teaches from 20 feet to SO feet in its native couii&v. 
uuiNorsis u another sm all group of species, separate by some 
mtliors from Otnus. They are dwarf, ribbed, globose, or cylin- 
dnral Plante; and the flonura, which are produced from the side 
stem, are huge, and in some cases verr 
bttuti^ heing^atka^ for the length of the tub«v which te 
mote oMess cora^ with bristly haus. There are about thirty 



branclro compressed wiacm sv na w lesemoio TotcK 
flreby learee, TOft a ^ttme median axi% and terete woody base. 

V*®*® lcaf-l5:e branches are more or less mraatdy 
noticed, the notches representing buds, as do the spine-clnstera in 

'I'**® erenaturcs the lamiAowy flowers 

most ornamental otthe whole flunily, being of easy culture, free 

w *^ro«gh rose-pink, to eteamv white, Thw 

^ however, proper^ 

nsstneted to the group next to he mentioned. ^ ^ 

I name is now restrict^ to two or three dwarf 

cjdphytal jilants of extreme baiute’ which 

■ tte Wes*SediS?Jhe 


no wconriaSe ;«V«bW 

S|i^cs are epiphytal in habit. of nustlcto. All the 

^iS%reup,®cJlSrf»o‘^’„.? Cactus, u 
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America, the West 
•steading as far 


B li f®«“« W ^rortk 

•steading as far a" CWIL of South Amcriia, 

Inmi any of the otb,?5nn? K-* 
tcrrie wocmIv stem* nfi,! one ilvsiiy sbniba with 

in most of btaneW cSiim«d 
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placed the areoles or tufts of. glodiidiate or hooked sinucs of tiro 
forms. The flowere are mos% yellow or reddish-yellow, mul tiuy 
are succeeded by pear-shaped or.e^-shapcd fruity Imviug a biixul 
scar at the toil, niruishcd' on their soft ik^y rind tritn tails of 
small simes. <The sweet juicy ftoits of 0. vulgaris and 0. Tuna 
are much eaten under the name of ptieldy pears, and ore greatly 
esteemed for thmr cooling properties. &>tli these spei^ are 
extensivdy cultirated for tndr fruit in Soufhem Fntqjw, tho 
Canaries and Korthem Africa; and tho ftiuts are not nnftequcafly 
to ha seen in Covent Garden Murlret and in the riiops d fte 
Ic.iding fhiiterers of the metropolis. 

Tho cochineal insect is nurtured' on a i^cies of Opiiniia (0. 
cocdnellifera), separated hy some authors under the name of 
and sometimes also on 0. Tun^ Flnutations of the uojril m the 
tana, which are called nojialerie^ ore estahli^ed for the purpose ri 
rearing this insect^ the Goceics Cadif and these often contain as 
many as 50,000 plants. The females are placed ontlio plants abmit 
August, and in fom* months the first crop of cochineal is gathenil, 
two more being produced in the coarse of the year. The native 
country of the insect is Menco, and it ia thore more or less cnlti- 
rated ; bpt the greater part of oiu: supply comes ftpm ^eft Granada 
and the Canary Tdonds. 

FUREsniA ACULEATA, orBarhados Goosobeny, tbe Cactus PenA^ 
of linnseus, is the 01113' temaining generic tepe ; and tins diOeis 
firorn tbe irst in having vroody' stems and leaf-bcaifog branches, the 
leaves being somewhat fleshy, bnt otherwise of the oriunary laniinsti 
character. The flowers are snl^panicalate, wfaite orycllowisL Thh 

K nes is frcftnently used as a stoi^ on which to graft other Cscti. 
ro are about a dozen species Itoowiu (I. HO*) 

CABAHALSO, Jose de (1741-1782), a Spauiai poet 
and writer, was bom at Cadm in 1741. He was ednreted 
at Paris, and before completing bis twentieth 'year had 
txavdied through Italy, Germany, England, and -Portugal, 
and had studied with care the langoages and litcratoics of 
these countries. On his return to Spmn he ente^ the 
army, and rose to the rank of colonel. Ho was killed ^ 
the siege of Gibraltar, 27th February 1782. Hfe 
pubbi^ed work was a tRmedy after the French modd, 

Garda, printed in 1771. In the following year he 
published his JSmdUos d la Violeta (IbshionableLeanangfr 
a satire on superficial knowledge, winch was very suc^ioj 
In 1773 appeared a Tolume of miscelloneous pocm^ aw 
after his death there was found amonghis MSS. a se^™ 
fictitious letters, somewhat after the style of the 
Persaiiet, or the Gitvsea of tJw World, which were pooa^ 
as Mooridi Letters, aud have been fcequently repnnt^ 
The complete edition of lus works, with life hy SfavaneUi 
appeared at Madrid, in 3 vols., 1818. 

CADIZ (in Latin Gades, and formeriy called Gdes^ 
tho Engli^, the camtol of a province of the s“®® ® , 
in Spain, is built on the extremity of a tem^o of 
projeeting about five milesinto the sea, in a ' 

irom the Isla do Leon, in 36* 31' M. lafc, 6* IS 11. 

94 miles by rail south of Seville, and 13 from iero^ 
city, which is six or seven miles in .Li. 

surrounded by a ^vaUwith five gates, oneof whim w ^ 

cates with, theisthmus. Seen ftom a distance off 
it presents a magnificent dmplay of 
rising majestically from the sea; and for the jm 
and ele^nce of its building, it must ocxtoinly w ^ 
as one of tbe finest cities of SjKiin, although, being 
in on all sides, its. streets and squares are nec^» ^ . 
tiacted. Every house in the city annnnltyreceives 
of whitewash, which, when it is new, f/^nic 

able glare in the streets. The most diaraotci^ . 
of Cadiz is the marine promenades, ^ 

round liotwccn the ramparts and tlie aea, esp^ - 
called tho Alameda on the eastern ®‘de,oonm» t 
of the shipping in the bay and the ports on tlm 
The principal square ia the Plam de San tts 

rounded by handsome houses with clc®o wifh 

centre pli^ntly shaded with 
nnmerons 'scats of marble. Oommun«»«^ fsrhsti^ 
principal street (Cnlle Ancha), in 
and houses of the wobilitj'. The houses aw o 
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and wdl-built, yriHi open central courts, surmounted by 
turrets and flat roofs in fhe Mooii^ style. The principal 
' public buildings are the two cathedrak (one buflt in the 
13lh century, the other begun in 1720, but not completed 
dll 1840) ; 'the Hospido or Casa de ll^ricordia, adorned 
with a marble portico, and haring an interior court with 
Doric colonnades] the bull-ring, with room for 12,000 
spectators ; the two theatres, the prison, the custom-house, 
and the Hothouse of San ^bas^n on the western side, 
rising 172 feet from the rock on which it stands. Besides 
the Hoi^icio already mentioned, which sometimes contains 
1000 inmates, there are numerons other charitable institu- 
tions, such as the women’s hospital, the foundling institu- 
tion, the admirable Hospido de San Juan de Dios for 
men, and the lunatic asylum. Gratuitous instruction is 
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^ven to a large number of children, and there are Eereral 
mathematical and commercial academies, maintained ly 
different commercial corporations, a nautical schwl, a 
school of design, a theological seminary, a flourishing 
medical school, an Academia de NMet Arlet (founded in 
1789, principally ly the exertions of Gkwemor O’Reilly), an 
escdlent' observatory, and a hydrograpluc depot Ibere 
are several public libraries attached to the various educa- 
tional establishments, but none of any note. The museum 
is filled for the most part with wretched copies of andent 
masterjdeces, but in the churdi of the Capuchinos, whidi 
was formerly a monastery, is an unfinished picture of the 
marriage of St, Catherine by Murillo, the lost effort of his 
pencil, as he met Ids death by falli ng from the scaffdd on 
which he vras painting. 

Ca^ is the see of a bidiop, who is suffragan to the 
arcblnshop of Seville, but its chief conventual and monastic 
institntions have been suppressed. Its noble bay, more 
tkin 30 miles in .circuit and almost entirely land-locked 


by the isthmus and the headlands which lie to the N.E., 
has principally contributed to its commercial importance. 
The outer bay stretches from the promontory and town 
of Bota to the mouth of the Guadalete ] and the inner 
bay, protected ly the forts of Matagor^ and Funtales, 
affords generally good anchorage, and contains a harbour 
formed % a projecting mole, where vessels of snuill burden 
may discharge. The entrance to tiie bays is rendered 
somewhat dangerous by the low shdving ro(^ (Cochinos 
and Las Puercas), whi(^ encumber the passage, and by the 
diifting banks of mod deposited ly the Guadalete and the 
Bio Santi FetrL On the mainland, at the mouth of the 
latter river, is the village of Caiacca, which contains 
about 6000 inhabitants, and possesses a naval arsenal 
and dockyard ; and on &e isthmus are situated the well- 
frequented sea-bathing establishments. 

^e commerdal greatness of Cadiz is no longer what 
it was in the 17th and 18th centuries. At one time it 
was the great focus of intercourse between Spain and the 
Spanish colonies; and &om 1720 to 1765 it eqjcyed 
a monopoly of the trafSc with Spanish America, wh^ 
had previoudy been in the hands of Seville. Its pro- 
sperity began to decline when the trade of San Domingo, 
Cuba, Forto Bico, and the other islands was (q)ened up to 
the greater ports of Spain, and decayed almost entirdy hi 
the beginning of -the present centnry, when the colonies 
achieved their independence. An attempt was made by 
the Spanish Government in 1828 to restore its former 
greatness, by making it a free wardionsing port, but this 
valuable privilege was withdrawn in 1832. Since the 
opening of the railway to Seville and the improvements 
tested in the harbour, the commercial activity has greatly 
increased; and in spite of the disturbing influences of 
poUticnl revolutions, Cadiz is still one of the most important 
ports in Spain. It is the European terminus of many of 
the principal mail-lines from the colonies both in the east 
and west. Besides the Xeres win^ for whidrit received in 
1872 no less than £2,458,487 from Britain alone, it exports 
quicksilver, brandy, oil, provisions, flour, and wool Hie 
salt trad^ which was formerly, of considerable extent^ is 
almost extinct. The imports consist chiefly of sugar and 
coffee from Havana and Forto Bico, En^h com from 
Cardiff, cocoa, hemp, flax, linens, dried fiim, hides, cotton 
and woollen manufactures, rice, spices, indigo, staves, and 
timber. The total number of vcssris that entered in 1872 
was 1140, of which 494 were steamships ; and the total 
tonnage was 287,850. Of the sailing vessels 170 were 
British and 136 Italian, cd the stcarosmps 127 British and 
281 Spanidi. The manufactures of Cadiz are unimportant; 
though a considerable stimulus to industry is given by the 
Soeialad ecmomiea de Amigos del Pais, w'hich introduced 
toe cochineal plan^ and grants medals for improvements 
in manufactures. 

Cadiz isstron^y fortified with ramparts and bastions 
and defended ty the forts of San Sebastian, Santa Catalina, 
Mat^rda, and Funtales Castle. On the nei^bouring 
coast toe isthmus is protected ^ an intrcnchment called 
the Cortadura, or Fort San Fernando. 

Ftom its almost insular position it enjoys a mild and 
serene climate, toe mean annual temperature being about 
64” Fahr., whUe the mean summer and winter temperatures 
vary only about 10” above and below this point. From toe 
same cause it labours under a great deficiency of water, 
which must either be collected in cisterns from toe tops of 
the houses or brought at great expense from Santa Utotia 
on the opposite coast. Fopulation in 1845, 53,922, and in 
1860,71,521. 

Cb^ is identical with the ancient Agadir, Gadir, or Gaddir cin 
Gredt Gadeim), whidi was a floniishing Phceniciaa_ colony Icmg 
^fore the becinning of dassical liistoiv, and ^contiiined in tlie 
hands of the uirthaginians, thouc;b soni^Lat disaifected to them. 
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till after the Panic wms, nrhen Spain became a Boman province. 
G. Ji^ns Caisar conferred the eirritas of Rome on alt its citizens in 
49 B.ti. ; and not long after L. Cornelius Bolbus Minor built what was 
call^ the " Nmr Cit}', ” constructed the harbour which is now known 
as Puerto Seal, and erected tlie bridge across the strait of Santi Petri, 
which unites the Isla de Leon u-ith the mainland, and is now known 
08 the Puente de Zuozo, after Juan Sanchez de Zuazo, who restored 
it in tlie Ihih centur/. Under Augustus when it was the residence 
of no fewer than 500 equiles, it ^ras made a municipium with the 
name of Augusta Urbs Gaditana, and its citizens ranked next to 
those of Rome. Some remains of the ancient cify, and particnlarly 
of the temple of Hercules, are said to be nsible below the sea. Aftes 
the fall of Rome it was destroyed by the Goths, and remained in 
obscurity under the Moors, from whom it was retaken by Alphonso 
the Ww in 1262, but it emerged again when the discovei}' of America 
made it valuable as a market for colonial produce. In more recent 
contests Cadiz has been subjected to severm disasters. It was taken 
pd pillaged in 1596 by the British fleet, under Essex and Howard, 
in reveni^ for the Spanish Armada. It was attacked, but without 
ouccess, by Lord Wimbledon in 1626, and by the duke of Ormond 
and Sir Geoige Booke in 1702. It was bombarded by Hclson in 
1800. In 1808 _ the Spanish patriots in Cadiz brought the Frcnidi 
fleet, which lay in the nay blockaded by Admiral CoTlingwood, to a 
surrender ; and they were in turn subjected to a protract^ siege of 
two years by Marshal Victor, from whidi they were relieved by flie 
successes o! Wdlington in the Peninsula. It was once more re* 
Juced iy the Duke d'Angonlemc in 1823, and remained in the 
hands of the French till 1828. In 1868 the ci^ was the centre of 
the revolution which eliected the dethronement of Queen Tmipaiu 

CADMIUM, a metal dosely allied to zinc. It was 
discovered m 1817 by Stromeyer and Hermann, independ- 
ently, but in a similar manner. The formbr chemist, in 
the execution of his duties as inspector of pharmaceutical 
products in Hanover, found a substance, sold as oxide, to be 
^lly carbonate of zinc, and, applying to the manufacturer 
for explanation of the reason of the substitution of the 
latter product for the fonner was informed that, although 
the best zinc, in which no iron could be detected, \vas 
employed, the oxide could not be produced without a slight 
discoloration from oxide of iron. On investigation by 
Stromeyer, it was found that the discoloration was due not 
to iron but to the oxide of anew metal, which he succeeded 
m isolating, and named cadmium, from the old «hi»miCT | 
name for zinc oxide {Cadmia fosaUu). About the same 
tune, the sale of an oxide of zinc supplied by Hermann, a 
ctomical manufacturer, who produced it from the waste 
ot the Silesian zinc furnaces, was stopped in Prussia as 
Mmg (rontammat^ with arsenic, — the reason obviously 
being that the amd solution of the substance in question 
gave a bright ydlow precipitate when heated with sulphu- 
retted hydrogen. The erroneous character of this inference 
was,^ever, soon demonstrated by Hermann, who made 
“vestigation of the subject, and disebrered the 

1 l»efore Stromeyer had 
I'he results of his observations. 

metaUic state iu nature, 
definite mineral known which 
T,™ namely, the sulphide, or green- 

^te, which occurs at BUhopstown, in Eenfrewshko, in 

rf , OKUige-TaiOTT cobar. 

belonging to the hexagonal system, in a doleritic rock 

the formula CdS ^ J .»“lphur, corresponding to 

found in the carbon^es ^gium. It is also 

the localities prodiicinfr tbosa ’ ®nc from most of 

Wnation is doubtful as it is state of com- 

to b, 


being only dis^verable when the ore is treated for zinc on 
the large scale, in the first products of the reducing processes. 

Cadmium is a white metal with a slight bluish tinge by 
reflected light ; it is w'hiter than lead or anc, but less so 
than silver, has a high lustre when polished, and breaks, 
under a gradually increasing strain,* with the fibrous or 
scaly fracture characteristic of a soft tough metal. It 
may be readily crystallized iu octohedra, dSering in this 
respect from the aUied metal zinc whi^ is rhombdhedraL 
It is somewhat harder than tin, but less so than zinc, and 
’ like the former metal it emits ‘a peculiar crackling sound 
when bent. It is malleable, rand may be roUed into Ain 
sheets. The specific gravity after fusion is 8*604, which 
is increased by hammering to 8*694. The specific heat is 
0*05669 (Regnault), or 0*0576 (Difiongand Fetit}^ The 
electric conductivity is 22 * 10 , or somewhat lower than that 
of zinc ; the thermal conductivity does not appear to hare 
been determined. It melts at a temperature bedew redness 
(315° to 320° C.), and boils at the tempeiatore of 860° C., 
^ving off a vapour of an orange-yellow tint. The prindpal 
coloured lines with their relative intensity ohservra in the 
spectrum of cadmium vapour arc, accor^ng to Hnggins’s 
notation, 502* 639S 6568, gSO®*®, 918S 953i,986S 1473", 
1617W 15361, 17471 ^ 184310 ^ -23158 2662® 3239*. The 
most brilliant of these are diiefly in the green and blue field. 

, Cliemically cadmium belongs to the diatomic group of 
elements ; its symbol is Cd, and its equivalent 58. It 
unites readily with most of the heavy metals, for^g 
alloys, w'hich with gold, copper, and platinum, are brittle 
while those with lead and tin are malleable and ductue. 
The oUoy of § silver and ^ cadmium is very tenad^j 
but that, in the reverse proportion, of ^ silver and f 
cadmium is brittle. An alloy of two ports of cadminm» 
two of lead, and four of tin, known as Woods towe 
metal, melts at a somewhat lower point than the^ smiilw 
alloy 'n*here bismuth takes the place of cadmium, 
Darcet’s fusible metal (see Bismuth). ^ It fonns sweiw 
amalgams, among w-hich those containing equal parts 
mercury and cadmium and two of merCTiy to ^ 
cadmium are remarkable for thear cohesive ® • 
malleabflity ; whereas that -containing 22 - 

cadmium is hard and brittle. The amdgams of . 

class have been proposed at different times ** 8 ® ^ 
ping teeth, but are not now* so employed. , ^hen 
to damp air cadmium becomes rapidly covered 
film of subo.xide, but as with zinc the 
ficial, the crust formed protecting the meW pel 
further change. When heated to a redness m air 1 
forming a ySowish brown oxide. It also, 
of vapour, decomposes water at a red heat, ^tn , 
tion of oxide of cadmium, hydrogen being 
soluble -with evolution of hydrogen, in sulplroni^J^j^ 
chloric, nitric, and even acetic acid, I®*™*?® acii 

When treated with an aqueous solution of 8 *“P . anfi 
it dissolves without evolution of h/dro^, P“^ 
sulphide of cadmium being found in the nquro* 

Oxide of cadmium, CdO, is a y^owish b 
of the specific gravity 6*96, varjdng in depth 
ingto ^e temperature at which it is P”^mjgining^* 
be produced by burning the motel in a^ or by Wisgcn 
nitrate or carbonate. It is readily reduciwe y 
or carbon, at a high temperature ^'' srtnre of 
for the reduction of zinc oxide. If o 


oxides of the two metals be heated in a Toiatil>^ 

in a glass tube, the oxide of cadmium * 8 ^® jJ tho 
and condenses in tiie cooler part of _tae ^Jinunw"* 
oxide of zinc remains undianged. _ to ' 


strong base, forming salts similar m rons 
formed ly oxide of zinc, and those of the ea j gnlplial®' 
metals. The most important of these » 
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0 dS 04 , vrliich is proiaced when the metal or its oxide is 
dissolved in sulphniic add, forming ciystals containing 
either one or fonr atoms of water, the former being 
deposited from a boiling solution, and the latter at the 
oidinaiy temperature of the air. The uses of cadmium 
salts are very limited ; the sulphate is emph^ed to a small 
extent as a lotion in inflammation of the qres, simila rly to 
the sulphate of zim^'and the iodide in photography and in 
medicine for the same purposes as iodide of potassium. 
The only compound of any real importance is the sulphide, 
OdS, which produces several brilliant yellow and orange 
cdonrs. These are quite permanent, imlilre the yellow 
produced lead, chromium, or other metals, which are 
all more or less subject to discoloration when exposed to 
the action of sulphuretted hydrogen in the atmosphere. It 
is produced when sulphuretted hydrogen, or an alkaline 
sulphide, is added to the solution (rf any cadmium salt, as 
an orange>red powder, which becomes carmine-red when 
heated. At a white heat it melts, and aalidifi.es on cooling 
in lemon-ydlow scales of a micaceous structure. Tnien 
the precipitated sulphide is heated in hydrogen it is de- 
composed, forming cadmium vapour and sulphuretted 
hydrogen, udiich reunite in the cooler part of the tube, 
producing crystals exactly similar to the native mineral 
greenockite. 

The best test for cadmium is afforded by the colour of 
the deposit formed on charcoal when it is volatilized and 
oxidiz^ before the blowpipe flame. This is of a reddish 
brown colour, and usually shows the colours of thin plates 
from the tenuity of the film ; whereas zinc under the same 
conditions ^ves a deposit which is bright yellow while hof^ 
bnt becomes white on cooling. The precipitation as^ a 
ydlow sulphide from an add solution is another distin- 
gnishing (moracter, as sulphide of zinc does not separate 
except from nentral or alkaline solutions. In quantitative 
analysis it is always estimated as oxide, being separated 
from solutian as carbonate by predpitation with carbonate 
of sodium, which is converted into oxide by calculation. 
Cadmium, like lead, may also be separated from its solutiim 
in adds by means of dm^ which predptates it in a dendritic 
form, like the well-known lead tree. 

The production of cadmium is restricted to a very few loca- 
lities. At Engis in Belgium it occurs in zinc blende to the 
extent of about 0*2 per cent. The oxide formed, tocher 
with oxide of zinc in the calcination of the blende, is in Ae 
subsequent reducing process in the ordinary Belgian 
fuihocB (see Zssc), reduced and volatilized in the first period 
of the operation, before the heat is raised sufiidently to pro- 
dnce much zinc vapour, and the vapour, on coming in contact 
with the air, burns with a characteristic brown flame as dis- 
tinguished from that of dni^ which is bluish green. Hia 
depodt formed in the condensing tubes, and in the nozzles 
(attojujfes) in front of the retorts, daring this part of tte 
process is comparatively rich is cadmium ccdde, averaging 
about Iv per cent. It is put aside until a sufficiency is 
collected, when it is enridhed \y a second distillation up 
to about 6 per cent., this second product being finally 
reduced by a third distillation with carbon at a dull red 
heat. The furnace contains fifteen retorts, four of which 
are reserved for the teducticm of the enriched oxide. , Cast- 
iron tubes are used, as the vapour of the metal readily 
penetrates clay retorts. The loss on the process is very 
ccmsidetable, only 30*12 per cent, of the whole amount 
of cadmium contained in the material treated being ^ 
covered ; 21*17 per cent, is left in the residues, and 48*71 
pec cent, escapes coudensation. The total produce of 
cadmium is very small; about one-half of the amount is.., 
produced at £n^, and Ae remainder in Silesia. In 1874 
the production of cadmium in Lower Silesia amounted to 
25 ewL, valued at £990 or about £800 per ton ; bnt owing 


to the small demand many works had given up the manu- 
facture. (h. b.) 

CADlinS, in Greek L^ud, was the founder of thetown 
I of Hiebes originally called Chdmeia, and according to the 
tradition was a son of Agenor, king of Phcenicu^ whence 
; he had proceeded to Greece in search of his sister Enropa, 
but failing to find her had, in obedience to an oracle^ settled 
at Thebes. He there founded a town over whiiffi he in 
time became king, received from the gods Hormonia, a 
j daughter of Ares and Aphrodite as his wif^ ly her had a 
famfly on whom fell heavy misfortune^ and finally retired 
with her to Illyria, where they both died in peac^ and wore 
transformed into snakes which watched the tomb while 
their spirits were translated to Elysium. At the marriage 
all the gods were present, and the muses sang. Haimn nin 
received a dress [pqpios) worked by Athena, and a necklace 
made by Hephaestus. Their ofispring were Semde, Iho^ 
AntonoS, Agave, and a son Folydorus. On his first settle- 
ment atThdies, Cadmus hadsl^m adragon, whuh g;aaTded 
a spring, and at the orders of Athena had sown its teeth in 
the ground, from which there sprang a race of fierce armed 
men (Spartoi). By throwing a stone among them Cadmus 
caused them to fall upon eadi other till only five ‘survived, 
and they became the founders of the noblest families of 
Ihebes. Cadmus, however, because of this bloodshed, had 
to do penance for a long year (Le., eight years). Sudi 
is the legend. ‘When Greek writers came to exfdain it 
they identified Cadmus as a Phcenidan hero who had 
introduced into Greece the Phoenician writing, mining, and 
other arts or institutions of civilization. But his name 
is Gre^ rather than Phoenician, and like Cadmilus in 
Samothrace appears to mean "order,” and to indicate a 
person who hu instituted order in a state. He may have 
adopted much from the early Pbcenician traders ; but from 
the fact of Thebes having been one of the seats of the 
primitive Pdasgi, and from the occurrence of Cadmilus in 
Samothrace, also a seat of the Felasgi, it is very probable 
that Cadmus was originally a purely Greek hero. 

CADUCEUS {Ki/pvKtiotr), the symbol of office carried ly 
public heralds, by Mercury (Hermes), as herald or messenger 
of the gods, and by Iris, 'Victory, and Eirene. It consisted 
of a st^ round which two serpents were twined in a knot, 
their heads meeting at the top of the staff. Mercury, it 
was said, had seen two serpents fighting and knit together 
so, and had chosen this as a symbol of the quarrels which it 
I was his duty to assist in settling. Sometimes a pair of vrings 
1 are attadied to tiie staff to indicate the speed of Mercury 
08 a divine messenger. In the British Museum there is a 
bronze cadnceus, found in a tomb in Sicily, which appears, 
from the inscription engraved on it in early Greek letters, to 
have belonged to a pubb'c herald of the town of Longena 

C.£DMON, or Cedmos (the former way of spelUng is 
that of Bede, the latter that of Florence of 'Worcester^ is 
the name of the earliest Anglo-Saxon or Old English poet 
of whom we have any knowledge. The meaning of the 
name has been much disputed. Sir Frands Falgrave, 
despairing of finding a native derivation, suggested (Areha- 
ologia, voL xxiv.) that the poet might have been so culled 
from the Choldaic name for the booh of Genesis, which is 
"b* Cadmin,” in the beginning, or “ Cadmon,” l»ginning, 
from the opening words of the fiist chapter of Genesis. He 
thought that he might even have been an " Eastern visitor,’’ 
who had arrived in Britain from the East, mastered the 
language,-and come out as a vernacular poet. A hypo- 
thecs so fanciful as this last may be at once rejected. 
Another sngg^on of the same lively writer connects the 
name with the Adam Cadmon (the primitive and ideal 
man) of the Cabolists. It is true that CabaUstic specula- 
tions cannot be traced back with certainty b^ond the 9th 
century, but it is quite possible that the vmd may have 
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been recognized as an important \rord in the East, and as 
bearing a distinct philosophic or theosophic meaning at a 
far earlier date. On the other hand, in favonr of the view 
which gives to the name a native origin, it may be urged 
that Sede, though he only employs the word once, says in 
that passage that the poet’s nocturnal visitant "called him 
by his name,” and said, " Otedmon, iba” Does not this 
look as if the name had a homely and north-country sound 
in Bede’s ears ? If so, What (hd it mean 7 Sir Francb 
Falgrave maintains that no Anglo-Saxon derivation can be 
found for the first part of the name. DrBonterwek, how- 
ever (in a work on Cmdmon,- published at ISlberfdld in 
1845), together with Professor Sandras, explains ccd as 
meaning a boat in Ang^Sason, whence the former trans- 
lates the name "pirate," the latter "boat-man." This 
would be satisfactory if it rested on any ground of fact; 
but unfortunately this word " ced " is a pure invention of 
Professor Bouterwek’s; neither the Anglo-Saxon language, 
as known to us, nor the Old English of the first three 
centuries after the Conquest, nor any local dialect contains 
any such word. On the whole. Sir Francis Falgrave’s first 
snggestiou seems to involve the least difiiculty. " Cadmon " 
means "beginning” in the Taigum of Onkelos, theC^ldee 
version of &e Scriptures, which was in popular use among 
the Jews from the 1st centuiy uc. downwards, and some 
learned ecclesiastic at Whitby who W visited the Holy 
Land may have given to the poet the name Cadmon 
(which in Ai^o-Saxon mouths became Csedmon), because 
he was to sing of the "beginning” of things. 

The few particulars that are known of the life of 
Caedmon are all to be found in Bede’s Sedesiastieal Hidory^ 
a book so well known that an abridgement of them is all 
that will be necessary hero. Caedmon was probably a ceorl, 
employed under the "villicus” or bailiff of the lands belong- 
ing to the monastery of St Hilda at Whitby. He had 
arrived at mature age, and had embraced Christianity at 
the <all of the devo^ Irishmen who from Iona and from 
Lindisfame, through two-thirds, of the 7th century, spread 
&e light of faith through the regions of northern En^nd. 
He used to attend festive meetings ; but when the song 
^nt round, and the harp was passed into his- hands, 
Osed^n, ignorant of the rough old battle-songs of the 
healhen tim^ could sing nothing. On one such occasion 
he IS said to have loft the feast and gone to the etables 
vjiere It was his turn that night to attend to the horses and 
plough-oxen. He fell asleep, and dreamed that a person 
a^eared to him, who, calling him by his name, said, 
C^mon, ^ me something.” On his replying that he 
could not smg, and that on this account ho had left the 
weUera, wplied, "nevertheless thou shalt sine 

forme. Whalj said Gmdmon," must Isingl” "Sine" 
he answered, « of the beginning of created beings” (W 
cipwm ffmfttrai-ttw). Thereupon Caedmon begad to sine 
v®es whid^be had never hek or learned, &iL ^ 

who had made heaven and earth 
for the of men. Awaking from his sleep he 

« ^ ^ over him 

SfabSi^a^-M ^ bapp»^; the bailiff took him to 

war'll >«eire41uB.»nTO 


into the monastery; and there he lived as a monk for the 
remainder of his lif^ employing difigently bis leisme boms 
in the cultivation of the gift which he had received. Ibe 
English poets who, up to the time when Bede wrote, Lad 
attempted to write reli^ous poems in imitation of C^on, 
had, in the historian’s opinion, fallen far short of him. 
How long he lived in the monastery we are not infnnmyj , 
*£lie narrative of his death, beautiful in its piety and 
simplicity, relates how, after an illness of fourteen day^ he 
desired to be removed to the infirmary, where, on the earns 
nighty after receiving the Eucharist 1^' way of riatienm, 
and "mgning liimsclf with the sign of the holy cross,” he 
sank into a peaceful slumber from which he never woke. 

Florence of Worcester speaks of him, under the year 680, 
as that celebrated monk of St - Hilda’s Abbey who had 
received from heaven the free gift of poetic insjuiafioa. 
William of Malmesbury, in the Gesta Poniijiem (hh. iu 
§116), says that his re^cs had been discove^ at Whitly 
shortly before he wrote (early in the 12th century), and had 
been, according to popular report,' the occation of mitedes. 

An important question remains— whether Caedmon uas 
really the author of the metrical paraphrase of Genem^ 
Exodus, part of the book of Daniel, dft, which usually goes 
by liis name. The unique MS. containing this paraphrase 
came into the hands of Archbishop’ Dsher in the 17th 
century, and was by him given to the French scholar, 
Francis Dnjon, better -known as "Junius,” who bequeathed 
it to the Bodleian Library It is in a hand of the latter 
part of the 10th century, and contains no indication of , 
authorship. The poem opens as follows: — 

Us is rilit micel tbet we rodem weerd, 

Wereda wuldor-cining, wotdum herigen,— 

(For us it is very right that we should pn&e mth om 
words the Guardian of the heavens, the ^orious ® 


hosts.) A number of very curious illastration^ ctenrap 
heightened with green and red colour, are in theeani 
portion of tire MS.; engravings of them may bo ^ . 
the 24th volume of the ‘Arclueo^ogia. Obrionsty the ^ 
means of identifying this anonymous poem as the 
Caedmon is to compare it, as to its (q^ening and 
with the poem described 1^ Bede. The v 
Caedmon’s opening, according to Bede, .was tto; ^ 
we ought to praise the author of 4he heavenly kw^o i 
power of the Creator and His counsd, the de^ . 
Father of glory. How He, since He is ®t^alGoa, 
author of all wonders, who, the Almighty 
human race, first created for the sons of men tM , 
to be the roof of their abode, and afterward th 
The opening of the paraphrase, though more dm^i 
with that here described pret^ well as to ite gener m 
except that the heavens are represented in it as ^ 

the angels rather than for the children of m^ 
come upon the scene till later. Were ^tlie 
evidence, it might seem not unreasonable to w J 
paiaphase with the poem of Cmdmon. n 
difficulty meets us. King Alfred tiansIat^B^^ie 
tiadkal Hiatorpy and when he comes to tma ^ 

gives us a metrical version of Bede’s latin de^lr^ 
the opening, which he seems to r®®. ^ »,* b*® 

for the ipsissitaa verba of Cradmon. Of (se 

indications : — first, he renders iSede’s word% 



immediately following ,the description oi re 
which Bede explains tlrat from the he k® 

verses literally from one language into verbor*®*', 
merely given the sense and. not the "ordo ^ 

Now ^fred tells us that he does give the orde ( .^ydi 
of the worda and he leaves untranslated re pa®** 
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affirms that only the general sense is given The verses 
which he inserts begin thus : — 

Ku ve seeolon herian hcofon-iiccs veard, 

Hetodes mihte and his mod-getiioni:^ — 

(Xovr must we praise the Warder of the heavenly kingdom, 
the might of the Creator, and the thonght of His mind.) 
In short, Bede’s description is tamed with great literalness 
into Anglo-Saxon verses. But are these Csdmoa’sl If 
they are, then the paraphrase is not the work of Caedmon ; 
for not one line in the opening as given by Alfred agrees 
with the paraphrast^s opening However, in spite of the 
circumstances mentioned above, the judgment of critirism 
will not identify Alfred’s verses with the tme work of 
Caedmon. Th^ are so bald, so literal, that the conviction 
forces itself upon us that Alfred is here merely tra nslatin g 
from Bede’s Latin, and amusing himself with making his 
version metrical On the other hand the paraphrast is a 
genuine poet; variefy, force, and colour are ^ ever-present 
attributes of his poetic Action ; his ima^nation is bold and 
fertile ; his moral purpose dear and pervading — in fact he 
is just such a man as we shonld conceive the real Cedmon 
to have been. 

The other point of comparison between the paraphrase 
and Bede’s description relates to the contents of Caedmon’s 
poem. “ He sang,” says the historian, “ the creation of the 
world, the ori^n of man, and all the history of Genesis ; 
and made many verses on the departure sA tiie children of 
Israd out of Bgypt, and their entering into the land of 
promise with many other histories Bom holy writ; the 
incarnation, passion, resnirection of our Lo^ and ^s 
ascension into heaven; the coming of the Holy Ghost, and 
the preaching of the apostles; also the terror of fatore 
judgment, the horror of the pains of hdl. and the delicts 
of heaven.” With this account the contents of the 
paraphrase which we have agree, up tc a certain point, 
remarkably wdL It may be said, generally, to embrace 
the whole history of Genetis, except that portion which 
relates to events posterior to the tune of Iraac. It then 
passes, to the history of Hoses and his statutes, Mouses 
d6mas," bri^y ^ving the thread of events till it arrives at 
the passage throng the Bed Sea, on which the writer 
enlarges with evident enjoyment. An abrupt transition is 
then made to the book of Daniel ; the story of tiie three 
children saved out of the fiery furnace is told; Danid’s 
dream-wisdom is set forth, and the doom denounced against 
Bddiazzar. Then what is cdled the second book ^ the 
paraphrase, the beginning of which coincides with a change 
of ^ndwrlting in the MS., commences, and now the 
resemblance to Bede’s description ceases. -This book opens 
with the complaints of the fallen angels in hdl and the 
^mentations of the souls detained in the Limbus Patrum; 
the descent of Christ after his passion to liberate these souls 
is described ; the resurrection is barely mentioned, but the. 
intercourse of Christ with his apostles ' previous to his 
ascension, and the ascension itsdf, are told at some length. 

' The book condudes with a description of the tenors of the 
Day of Judgment. ' Such a poem cannot be said to corres- 
pond with Bedds description; but then it must be 
remembered tha^ partly on account of the change of hand 
and of subject, partly on account of the presence in it of 
later linguistic forms, the ascription of this second book of 
the paraphrase to the author of the first has always been 
hdd problematical On the whde, althou^ the grounds 
of a confident judgment do not exist, the analysis of the 
evidence here attempted points to the conclusion that the 
first book of the paraphrase, thongh not the second, may 
with considerable prolubilify be assigned to Caedmon. - 
Some writers Imvo assigned otiier extant poems to 
Csdmon, e.y., the 'Halffa SOd (Holy Bood) of the Yercelli 
codex, a pass^ in wmch has Men found to tally witii the j 
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Bunic inscription on the Bnthweil 'Cross, and also the frag- 
ment called Judith, in the MS. volume containing Bemenlj. 
But the evidence in favour of either supposition maybe set 
down as nil; nor does the style in Judith, still less in the 
ffdlga Sod, agree with that of the Paraphrast. (t. o.) 

CAEN, Or, as it is called in the old chronicle^ Cadox, 
Cathdi, Cahesi, or Caam, the capital of an anondisse- 
ment in the department of Calvados in France. It stands 
about 80 or 90 feet above the level of the sea, in an 
extensive vallqr, on the left bank of the Orne, at the influx 
of the Odon, 9 miles Bom the ’RnglisTi Chnnn pl, nni^ 122 
west of Phiis, in 49“ 11' 14" N. lat., 0“ 21' 16" W. long. 
The town is handsome and well built; the streets, of which 
the most important is the Bue St Jean, are generally wide, 
straight, and dean; and the houses, being of freestong 
have a very good appearance. Hardly any remains of its 
once extensive ramparts and towers are now to be seen 
but the castle, founded by 'V^illiam the Conqueror and 
completed by Henry L, is stOl employed as barracks, though 
in a greatly altered conditioiL The city contains several 
andent duuches and other buildings, afibrding fine speci- 
mens of the Norman style of architecture. Among these 
are the church of St Pierre, dating from the 14t1i century 
and surmounted ly a handsome stone q>ire, the finest in 
Normandy, 242 feet in height; the magnificent churches 
of the Abbaye Aux Hommes, or St Etienne, and the 
Abbaye Aux Dames, or Trinity, both founded in 1066, — 
the former by William the Conqueror, where a plain grey 
marble slab in the pavement now marks his long since 
desecrated tomb, and the latter by his queen Alatilda, who 
was interred there. The old convent of the Capuchins is 
now occupied the society of Le Bon Sauveur, which, 
founded % two poor girls about 1730, has grown into a 
most important institution, and maintains an asylum for 
the insane of both sexes, a charitable dispensary, a school 
for the education and industrial training of deaf and dumb 
children, and various minor establishments. Caen is the 
seat of a hi^ court of appeal for the departments of Cid- 
vados, Manche, and Ome, and has trilnmals of primary 
instance and commerce, a chamber of commerce, a eonseil 
de pru(Phommes, a university (founded in 1431 by Henry 
I'D of England), a royal college, a school of hydrography, 
a public library of 45,000 volumes, an extensive botanic 
garden, a museum bdonging to the society of Norman 
antiquaries, and a theatre., ^ere is a local AcadSmie des 
sciences, arts, et bellesdettres, which bos published a series of 
Mimoires since 1754. The commerce of Caen is consider- 
able. It exports barley, flour, potatoes, wine, brandy, frnit, 
cattle, hardware ; and imports timber from Norway, coal, 
pig-Bon, oats, wheats and oil-seeds. Its manufactures are 
of comparatively small importance with the exception of 
rape and colza oil, though there is. a certain turn-out of 
caps, table-linen, cotton fabrics, leather, earthenware, and 
cutlery; breweries, dye-works, and ship-building yar^ are 
also in operation, ^e manufacture of lace, formerly of 
great extent, has very much declined. A fine kind of ooh'tic 
stone, in great favour as a building material, is quarried in 
the neighbourhood. Several large fairs are held annu- 
ally. At high water, vessels of 150 or 160 tons can come 
up to the harbour, which consists of a part of the river 
bed and a basin 1896 feet in length by 164 in breadth, 
and has communication with the sea not only by the river, 
but also ly a canal debondiing at Onistrebam. A canal 
to connect it with the sea is in conrse of construction, 
which win render it accessible to large vessels. The town 
is situated on the main line of railway from Fans to Cher- 
bourg, and is connected by branch lines with Conrscnlles 
on the coast, and with Lavm inland. 

Thon^ Caen is not a town of great antiquity, the 
date of its foundation is unknown. It existed as early as 



632 


0 ^ E — 0 A E 


the 9th century, and when, in 912, Neustiia vras ceded to 
the Normans by Charles the Simple, it was a large and 
important city. Under the dukes of Normandy, and par- 
ticularly under William the Conqueror, it rapidly increased. 
It became the capital of Lower Normandy, and in 1346 
was besieged and taken Ity Edward ill, of England. It was 
Again taken by the English in 1417, and was retained by 
them till 1459, when it capitulated to the French, in whose 
possession it has since continued. In 1793 the city was 
the focus of the Girondist movement against the Convention. 
Among the numerous celebrities to whom Caen has given 
birth may be mentioned Malherbe, Soisrobert, Huet bishop 
of Avranches, and Tannegui Lefebvre. Population in 1872, 
39,415 in the city, and 41,210 in the commune. 

See L’Ablie delaSne, Essaishistoriques sur latilledeCaat, 1820- 
42 ; Maned, Jlisttnre de la vilk de Caen, 1844 ; Vanthier, ditto, 1843 ; 
L*Abb4 Daniel, Embelliasenunis de la vitU dt Caen, 1842 ; Freeman’s 
Ebrman Conquer, vol. iii.; Macqnoid's Eormandy, 1874. 

C^BE (Koipf), called by the Gredrs Agylla (TAyuXXa), 
which is probably an Etruscan name, a city of Southern 
Etruria, near the coast of the T^henian Sea. Its site is 
occupied Ity the modem Cervetri {Ceere vetus), situated in 
the district of Civita Yecchia, about 32 miles from Borne. 
In the Yirgilian legend of iEneas, Csere appears as the seat 
of the Etruscan king Mezentius ; but the earliest fact in 
its genuine annals is its participation in an attack on the 
city of Alalia in Corsica. It afforded a refuge to the Tar- 
quins on their expulsion from Borne, and it was afterwards 
chosen by the Bomans as the securest hiding-place of their 
treasures during the Gallic occupation of their city. Tn 
the time of Strabo the city had become of little import- 
ance, and was even outgrown by tiie neighbouring village of 
Aquee Cceretance It continued, however, to rank as a 
mnnicipium, and in the 4th century of the Christian era 
had a “bishop” of its ownj but in 1250 it was deserted 
by a large part of its inhabitants, who removed to what is 
now the viUage of Ceri. The chief building of modem 
date in Cervetri is the castle of the Buspoli fa mily , who 
are in po^ession of the seigniory From the inhabitants 
bmng admitted to the privilege of Boman citizenship, but 
without the right of suffrage, the “ Cserite franchise ” came 
to be a proverbial expression denoting disfranchisement. A 
largi; number of interesting Etruscan remains have been 
Tound in the tombs of Ceer^ among which may be specially 
mentioned paintings of high antiquity and inscriptions 
showing one of the sepulchres to have belonged to the 
Tarquin or Tarchnas family. 

Sm Dennis, Cities and Canelertes of Etruria, voL ii.; Yisconti. 
dntwhi tnmumenii diseoperti nel dueato di Cere, 1836 ; Conina, 
Ee^amedt Cere Aniiea, 1838 ; GiifiBi, Monumentidi Cere Antiea, 
1841 : Transactions TOtair.? r.-. — , — — i •• _ 
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. CA^P^» Silurufn of the Bomans, is 

situated about 3i 

•biles N. Qf ib ilonmouthshire. Its name appears 
1*0 a Latin Castnim Legiouis,^ and 

there can be m! 1®*^' place was the station of the 

*cc^d Aneusia,, ranked as a colony and capita] 

2j[ ®ritannra of Boman dominion. 

^‘.® ii ancient Cacrleon still f« «7« are 

bninqwrfanr fragments of the dty walls 

bod orootre (comprising an area of 222 

tcpf li*. ^ Do feet) • ®*®Pi*ith»i‘® tiers of scats arc indistinctly 
Ij''* *b '"■iuch iwD opiwsite bank of the river 


„ * ^“‘n'ltiii li, I ''*’''*-1 ■7:.‘lrffmTfifnriTtnf^trnmTtTitli, 


preserves its Boman name of UHira Pontm, and it is 
probable that the connecting bridge was a pontoon wmiiay 
in character to that which survived to the close of the last 
century. The local museum is rich in olgects of interest, 
collected (chiefly through the zeal of Mr J. E. Lee, the 
author of Isea SUurum), either in Gaerleon or ite imme diate 
neighbourhood. It indudes a tesselated pavement of mndi 
beauty brought Amn Gaerwenl^ four Tuscan pillars which 
are thought to have supported a temple of Diana, a large 
number of inscribed and sepuldiral stones, a series of ccins 
from the time of Otho to that of Honorius, stone cofihi^ 
amphorae, anUfixa, amulets, enamels, and- Samian ware d 
home and foreign manufacture. It is remarkable that on 
two inscriptions the name of Geta (the younger son of 
Severus) has been mutilated and partially e&ced— eridenm 
of the hatred in which the civil governor was held hf his 
brother Caracalla. In the recent restoration of the l^tidi 
church (in style Early En glish, with traces of rude Norman) 
a good deal of Boman masonry was brought to light, and. 
upon the hill sid^ which formed the bunal place of the 
ancient city, fragments of urns and memorial slabs are even 
now often exhumed. Enough has been discovered to prove 
that Gaerleon was a place of great importance in Boman 
rimes, but not enough to support the hyperbolical langua^ 
of Giraldus Cambrensis (borrowed from 
Monmouth) that its “ splendid palaces, with thdr gfldro 
roofs, once emulated the grandeur of Borne” (bL iz. c. 12). 

Although the chief historic interest attaching to Caeneon 
is derived £rom the impress left uponit by BomM occupation, 
it has also a less substantial daiih to notice in connection 
with the romahee of Arthur and the Bound Table. It ^ 
bit.bftr the “blameless king” came at Pentecost to w 
crowned, and made high festival with the chieft^w® 
Lothian and Orkney, from Gower and (Jarados. Her^ ® i 
if we follow the laureate’s version, Arthur took c^ 
with “Dubric, the high saint ” and Guinevere dimbeo— . 

** The giant tower, from whose high crest they say. 

Men saw the goodly hills of Somerset^ 

Aid white Oh th. Jrij., 

T3ie loftj memnd upon which ihic tower ic ' 

Stood is close to the Boman anqihitheatre, to wnie 
name of Arthur's Bound Table has been given, 
tumulns is evidently artificial, and may P° „1” 
supported the keep of the castle 
the ruins of which, now limited to a solitaty 
river side, were very extensive even in Lelands tun 

The grantee of Gaerleon at the Norman - 

William de 'Scoliies, and the lordship was .jj 

eqjoyed by the Crown and the g^at families of 
Mortimer. From the latter it devolved to King ^ 
IV., and in later times has been held by the 
Llantarnam and the Howes, Lords C^edworth. 
proprietor at the present time is Sir Dighy 


Bart. , w .,v to 

The ecclesiastical history of Gaerleon trheutt 

the first introdnetion of (Siristianity into Bntain, ^ 
was constituted the seat of on arebbishopne.^ . 
representative to the counefls of Sardis (34/ 

Bimini (359) ; and in the persecution of ^ 
during the previous century two of its citizens^ ^ 
Julius, arc said to have suffered martyrdom. jy 

transferred to St David's in the llth ccntutyj d 
present time Gaerleon is included within . 

Llondaff. Some remains of a Cistercian 
be traced, but even tlie memoiy of Dubnciu^ ^ji 
opponent of the Pelaman heresy, has perisuco , 
dwelling-place. 

CAERJIABTHEN. See CAJiMAnTHES. 
CAEUNABVON. See CAnXA»voi*. 
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• C^ALPINUS, A2n>ieEAs (1519-1603), one of tlie 
most distinguished of the Italian natural philosophers of 
the Benaissance, xros boin at Arezzo in Toscany in 1519. 
Of his family nothing is recorded, nor does he appear to 
have left any progeny, or to have been married. 

VTe have no account of his life till we find him seated in 
the botanical diair of the university of Fisa, where also he 
studied, if he did not teadi, anatomy and medicine. His 
first publication was entitled Speculum Artis Jfediea 
Sippoeratieum, in which it were too mnch to expect he 
should have ideased himself from the shackles of his 
venerable guide ; but he has left evident proofs, in a passage 
often quoted, of his having a clear idea of tlie circulation 
of the blood^ at least through the lungs. In botany his 
inquiries were conducted on a more original plan, and their 
result was one of the most philosophical works in that 
science, issned from the press at Florence in 15S3, in one 
volume quarto. The title-page is sufficiently arrogant in 
tone, — De Plautis libri iTlV. Andrea Casalpini Aretinif 
ilediei darissimi doetusimiqiu^ atque Philosojihi eelebernmi 
'ae mhtilmimi; yet Csesalpiuus appears to have been the 
editor, and preyed, in his own name, an elegant and 
learned epistle dedicatory to Francis de’ Medici, grand 
dnke of Tiiscany. This book, now rarely to be met with^ 
is not only the nnacknowlcdg^ source from which various 
subsequent writers, and especially Morison, derived their 
ideas of botanical arrangement, but it was a mine of science 
to which Linumus himself gratefully avowed his obligations. 
Linnmns’s copy of the book evinces the great assiduity 
with which he studied it ; he has laboured throughout to 
remedy the defect of which Haller complains of the 
want of synonyms, has subjoined his own generic names 
to nearly every species, and has particularly indicated those 
remarkable passages, at pages 13 and 15, where the ger^ 
mination of plants and their sexual distinctions ora 
explained. In the former we trace the first rudiments 
of a natural classification of plants I7 the differences 
in their co^'ledous, or, in other words, we find the origin 
of the natural ^teins of Linnasus and Jussieu j in the 
latter passage we detect the fundamental priuciple of^ the 
Linnean ai^cial ^tom. Hor were these merely inci- 
dental suggestions of the author. He pursued his in- 
quiries to a conclusion on which the existence of botany 
as a science depends, and which the no less eminent Conrad 
Gesner detected about the same time, though his ideas 
respecting it were not then madepublia The principle to 
which we allnde is the dossification of plants by their parts 
of frnctification alone. This was afterwards extended, by 
the greatest writers on the subject, os Bay and Tournefort, 
and more completely by Linnaeus, to the discrimination of 
their genera by the same parts, more particularly con- 
sidered and contrasted. To this more extensive conclusion, 
indeed, the principle directly and inevitably leads. Crosal- 
pinus used it himsdf with such success os to develop 
some of the most important characters fur generic dis- 
tinctions, such as the flower being snperior or inferior 
with respect to the fruit; the heart of the seed situated at 
its summit or base; the seeds, or the cells of the seed- j 
vessel^ solitary or otherwise; the partitions of certain j 
pericarps parallel or contrary to their valves. Linnrous 
remarks that Cassalpinus, though the first systematical I 
botanist, found ont as many natural classes, or ordcre, as 
his followers. He did not indeed define well the philoso- 
phical limits of genera in the vegetable kingdom, and 
therefore his work cannot be regularly quoted throughout 
for generic synonyms. The want of plates of his own. 
and of references to other authors, renders, as we have 
already hinted, some of his names and descriptions uniu- 
tdligible. Yet Linnmus has in manuscript filled up many 
bhinks which he had been .obliged to leave in his own 
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Classes Planianm, where the ^tem of Caesalpinns first 
assumed a ^optical form. The latter might probably 
have adopted a more clear and methodical mode of arrang- 
ing and explaining the botanical part of his subject, had 
he not had in view the vngne and desultory manner of 
Pliny, whom he closely imitates in the materials of his 
numerous chapters, as wdl os in his style of description. 
A small and unimportant Appendix to this work, of 
nineteen pages, appeared at Borne in 1603, which is of 
very rare occurrence, but may be found reprinted in 
Boccone’s 2lttseo di Piante Rare, p. 125. The haiarium 
of over 760 plants which heleft is said to be still preserved 
at Florence. 

Csesalpinns having been settled at Fisa when the great 
Gt^eo first presumed to doubt the infallibility of the 
Aristotelian philosophy, and, most likdy, at the tune when 
that rising philosopher became professor of mathematics in 
the same university, we can hardly imagine him to have 
been free from the party-spirit which so disgracefully mani- 
fested itsdf there. He seems to Imve retained his pro- 
fessorship till 1392, when he removed to Borne in attendance 
on Pope Clement VIIL He died in 1603 at the age of 
eighty-four. 

Ctesalpinns printed at 90106, in 15P6, n qnarto volume of above 
two Ininilted pages, endtlcd De Mtlallitis, dedicated to Pope de- 
ment Vlil. viiieli, like his botanical pnblicatious, isnowcstimdy 
tare. In the philosophy of tliis work Aristotle is his guide ; in its 
method and composition, Pliny. A prefatory address to tlie iHqie 
declares it to hare been undertaken in opporition to a certain trea- 
tise on the same subject, whidi, though written with diligence and 
elegance, contained many things inconsistent with the pnndples of 
philosophy, and subrenive of the Peripatetie doctrines, and with 
the author of which, as being excommrmieated by the holy dinrdi 
oi Rome, no measures were to be kept. 

The Qiutsfionum Peripatettearum liiri fuingiie, published at 
Rome in 1603, dh-erge considemhly from the pure doctrine of Aris- 
totle, and by the emphasis laid on tlie nnirenal and common intel- 
ligence inherent in matter, a]<proximate ratlier to the {mnUieism of 
the Stoics. 

CriSSAB, Caius JvLixis, was born July 12, 100 B.a, 
according to others in 102 B.a, of a family who for many 
years had held high offices in the state. He was the 
greatest man of the Boman or perhaps of all the ancient 
world. It is not without reason that his name has 
remained among us as the title of sovereignty, or that Ids 
memory survives os the standard of commanding greatness ; 
yet the very completeness oi bis character makes it difficult 
to obtain n clear grasp of his individuality. In every* 
relation of life he attained njiparently without effort to the 
highest excellence, as a citizen, a politician, an orator, a 
general, a companion, a itmn of letters, and a faryscciug 
organizing statesman. Yet study will make it clear to us 
that his greatness has not been overrated, and the more we 
contemplate his positiorrnnd his work, the less opportunity 
we shall find for blamo or criticism. He entered into 
active life at a great crisis of his country's history. A 
strong national individuality, firmness and unity of char- 
acter and purpose had gradually won for Bonie the 
supremacy of Latiutn, of Italy, and of the world. But 
the qualities whidi were able to acquire an empire were 
not able to govern it. The time was now jiasscd w-hen the 
senate presented an example of dignity and mnpinnimity, 
when a sense of law and justice and persistency of aim and 
object sufficed to extenuate a cruelty which knew no limit 
but the realization of its will. It was truer now than in 
the time of Horace that Borne wos falling by the weight 
of its own greatness. The long struggle between the 
patricians and plebeians for political equality served rather 
to strengthen than loosen the cohesion of the state. But 
the nations which lay outside the city could not be 
ossimilated without severe struggles. Tlie equality of 
Latins and Italians with the dtizeus of Borne might be 
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tron by tbo eSiirts of a deinagogiiOi but could only -be 
assured by an entire change of government. Failure to i 
effect the purposes of government had diminished the sense 
of responsibility in the ruling class. Jngurtha had been 
able to discover that Roman virtue was accessible fo bribes. 
The direction of provinces at once gratified and stimulated 
the avarice of statesmen. The riches of the world which 
were beginning to flow into the imperial city excited the . 
desire for more. There existed at the same time the 
demoralization which accompanies the breaking up and 
abandonment of old principles of conduct, and an unsettled 
yearning for the adjustment of pressing difficulties. We 
may credit the Gracchi with a fareeeing grasp of the wants 
of their conntiy, but they could not but appear to their con-, 
temporaries mischievous revolutionists. Sulla attempted < 
to give new strength and power to a system which had 
sank into hopeless decay. Marius was inspired rather 
with a rough contempt for expedients which could never 
be successful, than with a patriotic desire to elevate the 
people from whom he sprang. The impotence of statesmen 
to understand or to regulate the age led to the employment 
of violence and bloodshed. A domestic enemy had forced 
the gates of Rome, and each political victory was sealed 
with the blood of the vanquished. The senate which had 
coi^uered the world was unable to defend itself ; it could 
neither recover its former power nor bring into being a 


mew 


consatution. It could not exercise the ordinary functions 
of government without entrasring to a citizen powers, 
which might be turned against its own existenca It is 
difficult to imagine what would have been the destiny of a 
world from which the cohesive force whichi bound it to- 
gether might at any time be removed. If Rome had 
perished in this crisis she would have left but a faint 
impress upon the nations who owned her sovereignty. The 
long reign of law and order, firam which we derive the 
chief legacies which Rome has left to the modem world, 
was yet to come. That the newly-founded empire did not 
fall before the onslaught of an eastern despot, or break 
up into separate provinces governed by rebellious citizens, 
is due, as far as we can see, to Julius Caesar alone, ft is 
difficult to see how such a man could have been produced 
by the wants of any agei, but there is no doubt that the 
coarse of future history was marked out in no slight degree 
by the genins and foresight of this single individual. 

Csewr displayed at the very outset of his career the same 
v^atilily, energy, and courage which distinguished Tiim 
rill its close. When ordered by Sulla to put away his 
wif^ who was connected with the Marian party, ho refused 
to obey, although he lost by the refusal his wife’s dower, 
his priesthood, and his fortune. Although compelled to 
qnitRome to avoid the dictator’s anger, he did not deprive 
his country of his services. His diplomacy served to obtain 
from xHicomedes, king of Bithynio, a fleet, which was used 
m the reduction of Mitylene, and by his personal bravery 
in tbe siege he won from Marcus Thermos the reward of a 
txne crovm He served in Cilicia against the pirates, 

of and 

® authorities differ. on 

adventure with them, which displays 
Taken prisoner by them at the 
^® ®®“’' *^® ^ody of his com- 
SS of ^ ®®®^ ^ 'oosom. During his 

aSa ^.“Satiated himself with his captore, 

“ j®®‘ '^hen once set frS he 
Whonli?w™ ^«afy them, and he kept, his word. 
Snd riienSite-^^ ®®™® of metns, 


of his own accord, to the continent, drove the king’s gftni«r Bi 
from -the province, and -restored the shaken allegiance of 
the subject towns. A. Roman citizen of-birth was expected 
not only to be a general and a statesman but an orator. 
He must be practised in every branch of -the art of govern- 
ment. Cmsar attained distinction in the fotum with the 
same case as he hod won it in the field. - He accused 
Dolabella of extortion in the provinces in >77 B.a, and 
Antonias of a similar offence in- 76 na - In neither pro- 
secution .was he successful, but he gained- in both a reputa- 
tion for eloquence and public spirit To perfect himself in 
oratory he sought the instruction of Apollonius before meh- 
rioned, under whom Cicero had also studied, and who had 
striven' with little success to curb the extravagance of his 
redundant diction. Perhaps it is to him that we owe- the 
massive and monumental eloquence, the pure and chastened 
taste .of the Oommenlarlts, The chronolo^ of these events 
is uncertain, but in 74 B.C. Cmsar returned to-Rom^ and 
was elected pontiff and military tribune; Not untried in war 
and in nffhirs, tinged with Greek cnltnre but not weened 
by it, in the prime of youth and the fulness of fascination, 
-he was fitted in every way to gain the favour of -his country 
men, and to play his part in the game of politics, which 
required then, if ever, an open brow and secret thoughfe 
• For the nest twelve years Caesar, with the exception 
of a short absence in Spain as quiestor, remmned at Koma 
Daring the whole of this time ho lent his assistance to 
the task of strengthening and reviving the ' demine 
party, which had sunk -very low after the death of 
He was thus brought constantly into connection 
peius, and it is difficult for us to determine raet er 
Ciesar supported Pompeius because he perceived ina 
ends were those which he himself wished to gain, or 
Pompeius courted the democratic party for the i»ui^ 
of his own aggrandizement In -70 B.a Pompeius, m 
junction with Crassus, repealed the Sullan ^ 

and in the measures which were necessary let tdis]^ 
pose • he - had the full approval and support of • 
The power of the tribunes was restored, that of to 
-diminished. The control of the law courts, whi . 
had given back to the -senate, and which had 
to shield from punishment high-born plunderers o r 
.vinces, wos now divided among the «]io 

who were the great capitalists, and the tribuni ® ^ 

represented a still more -popular element ^ 

conduct was true to the principles which 
whole career, a desire- to give equality to the ® „ 

recoguition to the subjects of Rome, and too j,e/ 

far as possible the scars of civil dissension. t]ie 

lost his aunt and his wife, one the mdow o ' 
other the danghter of Cinn'a. - In the ,ek»- 

pronounced over them in the forum, h® Jf®® ^ 
biUtate the reputation of the leaders of Jus P. ^'^■ed ia 
aunt’s funeral he caused busts of Manus to ® ,,.*(,nc8 


the procession, and the-people -were roused to 5^ 

the greatness of their general, whose jdasms.’' 

long proscribed, and the generous courage ® j^nii 
in restoring it. As the power o*. , constit®*^” 

unnataral,^^5; 


became less strong. It was therefore not 
Rome was suffering from the attacks of ®n generii' 
could not quell, that she should invest her gj^ieaU 

with an extraor^naiy command, and seeK in 

a remedy which the constitution had faued . * 

was the origin of the Gabinian and Mem -gainst tt* 
of which conferred on PompeiiB ® j pavehi®’®®”' 
pirates of the Mediterranean, while power 

tool of the Mithridatic war. Never had suen r ,^,5 
concentrated in the hands of a single 
invested with absolute control for three years 
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of the'^ Mediterranean Rea, from the Straits of Gibraltar 
to the innermost bays of the Levant, and over the coaste 
for fifty miles inlani Under him were twenty-five prstors 
of senatorial rank chosen 1^ himself. He had ample 
authority for levying troops and raising mon^. By the 
blanilian law he obtained in addition command over the 
whole of the East, “so that there remained scarcely .a 
spot of land within the wide Boman dominions that had 
not obey^ him.” These laws were opposed by the friends 
of the senate and 1^ those who still Perished respect for 
the old constitution of the d^. Thqr were supported by 
Csesar and 1^ Cicero, and were carried 1^ the public voice. 
We need not see in this action of Csesat's a desire* either to 
get rid of Fompeins as a rival, or to earn fntnre favour 1^ 
present support; we may rather conclude that he saw more 
clearly than th4 statesmen of his time the growth of a new 
order and the decay of the old, and the necessi^ of fresh 
and even perilous expedients to meet wants which had not 
before arisen. 

After the departure of Fompein^ Csesar hdd the aedOe- 
ship with Bibnlns. His business in this office was to take 
charge of the public buildings, to repair the old, to fnmish 
sndi new ones as were required, and to keep the mnltitnde 
in good temper a dne magnificence in their national 
games. This office ^s to Cssar the occasion of fresh 
triumphs. Bibnlns supplied the mon^, but Cesar showed 
how it might best be spent, and gained the whole credit of 
the generosity displayed. He decorated the fomm, — that 
emaU space under the Capitoline hiU, on which every 
successive master of Borne has for good or for evil left hu 
mark. He bnil^ either at this or at a later time, the basilica 
Julia, which has again come to light in onr generation, the 
first of those imperial erections which were imitated by his 
snccessoTs, and which extended the long line of colonnades 
and halls of/jnstice'far b^ond the narrow limits of the 
Septimontinm. He bnQt porticoes under the Capitol for 
the reception of works of art, the plunder of Grecian cities ; 
and he struck a deeper chord in the hearts of his country- 
men when his order the trophies won ly Marius from 
barbaric kings and peoples glittered one morning freshly 
adorned and^Ided in the pkce from which they had been 
removed ly Sulla. The defenceless city was terrified at 
the number of gladiators which he proposed to exhibit in 
the Great Games, and restricted him to three hundred and 
twenty pairs, but he made amends by arming them with 
accontrements of silver, an act of mag^cence remembered 
even in times when the dty was sated with profnsioiL 

In the following year, 64- B.a, he was concerned in 
measures whidi show the conristency of his political cha- 
racter. He supported the agrarian law of Bullns (which, 
as far as we know its provisions, proposed to settle the 
poorer citizens in the waste lands of Campania and else- 
where), because, nlthongh its provisions might be defective, 
its principles were goo^ and calculated to lessen the ine- 
quality between the difierent members of the state. Cicero 
may, with the responsibility which attached to him as consul, 
have been right in procniing its rejection as ill-digested 
and premature. Ctesar's support of the impeachment of 
Babirins for .the murder of Satnminns thirty-seven years 
before, was perhaps intended to show that party feeling 
dionld never be suffered to cover the commission of a crime, 
to assert again the principles of democracy which had 
been long nnpopulBr, and also to deter yonng aristocrats 
from mutating the excesses of Snlla. These principles 
once asserted, there was no need to cany the proseention to 
extremities. In the year following; 63 it.a, he was elected 
Fontifex Maximns, a signal mark of his popularity. This 
office placed him at the head of the state reli^on. 
Although he did not obtain it without bribery, yet we 
cannot believe that he would have been elected unless ths 
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people had felt confidence in the dignity and integrity of 
his character, and if he had been the frivolous and 
abandoned libertine which some historians represent him to 
have been at this time. De Qnincey has remarked that 
we are presented with a tonching picture of his home life 
on the morning of his candidature. His mother Aurelia 
accompanied him to the portico of the house, with a mingled 
feeling of hope for his success and fear for his safety, and 
he answered to her expressed anxieties that he would return 
a conqueror or a corpse. We may believe that to his 
mother he owed many of his most commanding qualifies. 
Throu^ont her life he treated her with deep affection and 
respect, and we have abundant proof that C^ar possessed 
to the fnll that strong fiunily affection which always 
accompanies a noble nature, and which the Romans of that 
day have by some writers been so strangely supposed to 
have been without. 

An event was at hand of sufficient seriousness to try the 
mettle of the strongest. The conspiracy of Catfiine has 
perhaps been exaggerated by the vanity of Cicero; but 
allowing for this exaggeration, it threatened serious danger 
to the stat^ and it affords a conclusive proof of the 
impotence of the Boman government at this time. We 
sh^ find the closest parallel in the military pronundamientos 
of modem Spain. Catiline had prolrably little design 
beyond obtaining the best places of government for himself 
and his friends at any cost. If Csisar had joined this 
movement he might have mastered it and directed it to his 
own purposes ; had he been an nnprindpled adventurer he 
might have framed for himsdf combinotions more likely tn 
succeed. There is no proof that Cresar was an accomph'co 
in this villany. Frobability is against it. What we do 
know is that on December 5th he spoke against the execu- 
tion of the conspirators. In this we have evidence of his 
strong common sense and political foresight He saw that 
it was bad policy to break the laws in order to punish their 
violation. He knew also that the dead alone come back to 
haunt the living. “If an adequate punishment,” he said, 
“ can be devised for these men’s offences let it be inflicted ; 
if their offence transcends all punishment, let ns punish them 
ly the laws of onr country.” It would have been well for 
Cicero if he hod followed this advice. Such language was 
thoroughly consistent in the month of a man who had done 
his best to remedy the excesses of Sulla, from which he 
himself had suffered, and who had lost no opportunity of 
inculcating political moderation. The next year, 62 B.C., 
C'msar was praetor. At the close of it Fompeins returned 
from the conquest of Mithridates, and quietly disbanded hu 
army. The time had not arrived for Caesar to lay aside the 
toga. In 61 B.C., at the age of forty, he assumed as 
proprmtor his first important military command, and laid 
the foundation of a reputation as the greatest of generals, 
which should never be allowed to overshadow his higher 
merit as a statesman and the regenerator of his country. 

Before Oesar could leave Borne for his province it wa.<< 
necessary that he should dear himself from the load of 
debt which oppressed him, and this he was enabled to do 
ly the assistance of Crassns. A charge of insolvency has 
been allowed to we^h too heavily upon the character of 
Csesar, and has received too much importance as a motive 
for his actions. It can be accounted for by supposing on 
over-recklessness of means to gain important public ends, 
and a culpable carelessness in his privateinterests,whichare 
not without a parallel in statesmen of modem times, whose 
character is above snspidon. We have h'ttlc positive 
information abent his campaign in the Fcninsula, the main 
operations of which were carried on in Galicia and FoitngaL 
Ciesar appears to have exhibited on a small field the same 
qualities which distinguished him in a large sphere. He 
was proclaimed imperator ly his soldiers, was voted a 
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, . .V ^ idded to tlie riches 1 protest successfully against the injustice. The tnbuhe 

triumph by the fortune more Vatinins obtained the passing of a law which gate to, 

of the strte, was careful to ren^ “ rt,- CjEsarthe orovince of Cisalpine Gaul or Northern Italy lor 


secure. He was a candidate for the consuLs^p m tte 
following year, and would gla^y have conducted his 


CsBsar the province of Cisalpine Gaul or Northern Italy lor 
five vears with three lesions • and the senate of its own 
Mowtag year, W J&e 1./ rf Oaal «.d fto JU,« ^ a. 

canvas by proxy, while he . ^^ut Cato and&e additional legion. Csesar thus obtained a field of action 

in readiness for his promised triimph. But Uto and me Mtu 

senate would not permit , obtained the enough to secure the election of his friends as cousuiand 

rt <»» ^ rplvid. agaiaat tlie rapaal »f tta maaaaras jiid.1. W 

fa .Sate C“ aa tha paiad, and tian aat tar Ilia eauntiy aHd. 1» mr 

sKnmviiata. » ™ ‘ dlSta dddl ftanaardta 

aommon pnyosaa, a ri rraa nM,_lJ ia ariiich occaidad Caaar tor tlia aert ai^ So 
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Sh Alliance, and Cicero was too vacaiatingin his policy Ib-must 

and too weak in character to command the confidence of campaigns by uhich a free an . 

either of his former friends. The objects of the coalition reduced to absolute and ata 

were not so mnen 



of its members, as 

against those who wished to maintain a form of government r ranee, oi «« 1 —“ „c.) Cssar 

which had become impossible, and was therefore huitfrf the prereut day. In " Oe^ffgatedatAutmitlie 
to the state. It is possible that both Pompeius and ^sar pitied ^o j .^rift the intention 

• 3 - ___ Tjnma av/niiii Helvetii who were leaving owitzeriautt witn 

of settling themselves on the fertile seaboard 


foresaw that under a new constitution Borne would be 
subject to a single head, whfie Crassus was not reluctant 


subject to a single head, whfle Crassus was not reluctant or setuing rncjnswvca 

to join himself to two men, one of whom must be the ruler Atlantic, and forced the „ attacked a noWer 

of the future. The democracy which raised Ciesar to to the homes which they had Irf . ^ 

power wished to obtain for its favourite the command of foe in the Germans under i c 

an army which would ensure the preponderance of his Boman people, and ^ w survivors across the 

counsel in coming changes. Csesar himself, conscious of cut them to pieces, and dtw rtie boundary of 

■ .«s,anaitoln.WIfay BUne. 'n.fa “m bf’te 


Stream now necniuv 

the Boman empire. ' All central Gaul was 
bold attack, and 'tib 
but the Belgse, a mixed 


bold attack, nnd^the Germans were wwrf iido^ w^ 

Jdraceof wuriike qualih®,!^^^ 

In the 

I against them, arid sretteredwmr com---. — 


the pressing need of important measures, 
of the senate to provide them, was ready with the frankest 
generosity to work with any one whose ideas were on this 
point coincident with his own. The alliance was cemented 
by the marriage of Pompeius to Julia, Cmsar’s daughter, 
while Caesar married Colpurnia, the daughter of Piso. 

Caesar’s colleague in the consulship was M. Bibulns, the 
devoted servant of the senate, who both as redile and 
praetor had submitted as a foil to set off the greatness of 

his companion. He offered a vain opposition to Ctesar’s or tne v enen ana "““rt7:xroriniandiIcD«P>; 

measures, and when he found that he could not prevent left only the northern tnbes,s TheworkofCrassnstod 
their being carried by the use of the political machinery in independent •„ follou-iag ym f 

his power, he retired to his house and announced his ’ 

intention of “ obserringthe heavens” during the rest of his B.C.; tne \ eneti inrew ou v cw*- 

consulship, a process which ought technically to have tiie Loire to the Bhine joinca security®* 

lid all acts nassed durimr that time. We do hurried from Italy, and taking m , y^jicti by/®' 

the north and south, prepared to attock me 

Victorious by sea os by ..ij the 


raj, u iuiAvu A 

I unsubdued. In tbe next 
against them, and scattered their confe de ^ 

The Nervii made a better stand, soldier. 

I expose his life, and to fight like a c®®^ , submisa® 
they, £00, sustained a crushing defeat, a qjjssos 

of the Veneti and the ^®^^®»r_rioiandJlcDeift 

left only the northern tribes, such as l^c > Ciassaslad 

independent of the Boman rule, .^h® . -pp vfflr{5® 
been imperfectly performed, and in ^ fjoo 

B.C.) the Veneti threw off the yoke, (W 

.^1.- jninsii the insntrecuw- , 


rendered invalid all acts passed during that time. We do 
not possess a full account of the laws carried by Csesar 
while he stood at the head of the state, but we know 


while he stood at the head of the state, but we know Victonous by sea as ny lana ujf deieaw 

enough to show us that he used his opportunities to enforce he disabled their powerful and 3^®?" 

the same political principles which he had always con- captives into slavery to a man. . nnrtli®l 
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captives into slavery to a man. than any 

sistently professed. He ordered the proceedings of the alone remained nneonquerea,^^ -mtntrv. Csesar i®s®“. 
senate to be published, and so rendered its deliberations else bythe natural strengto 01 tomr 

amenable to public opinion. He passed an agrarian law against them, but was forcea o leda^ 

simOar to that cf BuUus, W without the defects which With this exception, the whole 0 _ 

had procured its rejection. He carried a measure of to obedience in three pieces the_^®^ 

just rdief for the equites or capitalists, not so much with arms against ihe German, -tie Pbu>®> 

a view of gaining their support as to make a fair concession and Tencbteri, leadeis> ^ • .j 

t'« an important class of the community. He declared treacherously depriving thtm 01 

vsnernf T7<rr.n<. ...j 4.i._ come of their own free will into . ii law.^''^ 

excuse for this violation senate ; 

very properly rebuked by ttto ^ ^ 
might have replied *1®®* ^® pjforbeara®®?.*®^^ 

had not incnlcated a spirit of |®J™^ across the 
alien enemies. He built vawit. 

I remained eighteen days on the IJrit»i®*,T5,eto 
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Ptolemy, king of Egypt, and Ariovistas,the German, friends 
of the Boman people. He made regnlations for the better 
gevernment of the provinces, and remedied the worst 
abuses under whicb the provinces groaneA He was the 
author of a great measure for the suppression of bribery 
and corruption amongst public fnnetionaries, which were 
at that time a stigma on the state. Otiier resources nf 
a sunilar tendemqr were carried by his subordinates. 


lays on the ouwr jjritotoi 

a suniln tenden^ -were carried by his subordinates. Hu (55 B.C.) witnessed his first ®?P®“* by s 

*v!**\j intended that Csesar, on laying dawn his office, he was led partly from „ inod' -ade * 

8 ould be rendered as hanhless as possible, and for that detach from the Celtic confe derac y is]anri®|^ ?gs 


« iittwiuesa as possiDie, ana jor that aetacn irom tne uemc jsianoc*' - 

^enhad to the consuls the charge of woods sure asylum of political i^“S®«®- L.iied to 

sod forests .in Italy. The people^ however, wen able to brave r^tence, and Oesar was ctanpeu- 
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ma so miidi dissatisfied ivitii ihe lesult of fhe campaign, 
tiiat he made great preparations for renewing the attack in 
54 B.C. On this occasion he penetrated filler into the 
interior and crossed theThames,lnit Cassivdlaunns, to whom 
the defence of his country had been entrusted, followed the 
Roman army with his war chariots, and successfully 
nnpeded their operations. Csesar, before he left, imposed 
a tribute and demanded hostages, but it was diffic^t to 
conceal that he retired discomfited from a land which he 
had to all appearance seriously intended to subdue. The 
next two years witnessed the final straggle of the Gkiuls 
to regain their freedom. Inspirited hj tiie resistance of 
the Germans and the- Britons, and infixed by the death 
of Dumnorix, they determined to make a simultaneous 
attack on the Roman garrisons, which this winter were 
scattered more widely than usuaL Q. Titurius Sabinas 
and L. Aurelius Cotta were the first assailed. Deceived 
by Ambiorix, king of the EburoneS, their whole division 
was aimihilated. -A similar attack was made upon Q. 
Cicero in the territory of the Nervii, but Csesar was near 
enon^ to bring assistance. The insurrection was checked 
and a terrible vengeance exacted from the Eburones. Acco, 
prince of the Camutes, was executed by the victors. His 
death spurred his tribesmen to greater exertions. In the 
winter of 53-52 B.a they roused the spirit of their 
countrymen. The post of honour was held by the Arvemi, 
under their prince Yetcingetorix, an heroic leader, whose 
name casts lustre on this last vigorous but hopeless stni^le. 
A new plan of defence was adopted. Instead of defen&ig 
every town against the Romans, it was determined to bum 
those places which could not be held, and to concentrate 
their forces in those strong positions which gave a good 
hope of success. Thus the campaign dusters round the 
names of Avaricum, Gergovia, and Alesia. The first of 
these towns (Bouiges) was taken in the spring of 52 B.a 
The second, the capiM of the Arvemi, was attacked by 
Csesar in vain, and an attempt to remedy the disaster led 
to a more dedsive defeat. The star of Csrair began to pale. 
Ihe Hsedui, who had before hesitated to join the insurrec- 
tion, now avowed their hostility, and the whole nation rose 
li^ one man to cast off the yoke of the invader. The final 
stmg^e was concentrated round the hill-town of Alesia. 
Yeidngetorix, faithful to his tactics, took refiige here with 
80,000 infantry and 25,000 horse. Ctesar had been able 
to join his forces with Labienns, and invested the hill on 
every side. The mighty masses of the Gallic landaturm 
crossed from all quarters to rdease their champion. 
Csesar was at once besieger and besieged. In this supreme 
crisis his genius tiinmphed. The provisions of Alesia were 
mdrausted. Csesar repulsed'the doable attack on both his 
fines, and Yetcingetorix, disdaining to fly, delivered himself 
into the jiower of his conqueror. Had the result been 
otherwise, it is possible that Csesar mi^t have been driven 
from Gaul, and the floods of barbarians pouting down over 
Italy would have anticipated history by five hundred years. 
The following year (51 B.a) saw the final pacification of the 
country. In right years Csesar had done his work -most 
thoroughly. Gaul never afterwards attempted to revolt, 
but remained a rich and contented member of the Roman 
empire. On no subject-country was impressed more com- 
pletely the lan gu ag e, laws, and civifization of its masters, 
[f it had been possible so gradually to extend the bounds of 
Roman dominion as to convert dangerous hordes of undis- 
eiplined tribes into contented allies, Csesar shows us how it 
might have been done. Even the patriotism of an emperor 
of the Frenrii cannot but admit that it was better for his 
country that Csesar should conquer than Yerringetorix. 

Whfist Csesar had been engaged in the conqu^ of Gaul, 
the bands which held the triumvirate together had gradually 
become lossened. The three members of the coalition had 
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met at Lucca in 56 B.a, and had arranged that Csesat'a 
command in Gaid should be continued for another fire 
years ; that Pompeius and Crassns should be elected svmsnln 
for 55 B.a; and that on the expiration of their office Ctassus 
should have Syria for his province and Pompeius the two 
Spains. These arrangements were carried out, but in 
September 54 B.C. Julia, the daughter of Csesar and the 
wife of Pompeius, died. A prqject for a double alKanpji 
of a similar Und was rejected by Pompeius. In 53 B.a 
Crassus was slain in Partbia. & 52 b.c. it became riaar 
that Pmnprins was asserting his independence, was draw- 
ing nearer to Cato as sm ally, and was becoming more 
disposed to act as the champion of the senate. From this 
time till tire smtbreak of the civil war, it wsis more mid 
more evident that a collision between the two great 
rivals was inevitable^ although Csesar did his best to avert 
the catastrophe. The details of the final quarrel are com- 
plicated and difficult to understand. By the law of 
Yatinius Csesat’s command expired in 54 b.c., by that of 
Trebonius it was continued till 49 B.c. It is comparatively 
unimportant whether his imperium would determine at 
the end of February or the end of December in that year. 
It had been arranged among the triumvirs that Ckesar 
should be consul in 48 B.a According to strict Roman 
law he must announce himself personally as a candidate, 
which he could not do whilst he was still in command of 
an army. Pomprius had, in 52 B.a, secured to Csesar 
exemption from the restriction by a tribunician law, but 
there was some doubt whether this had not been rendered 
invalid by a snbseqnent enactment. In the same year it 
had been decreed that no one should hold a governorship 
until five years had elasped from his laying down the 
office of cmisul or senator In 51 B.a the question of 
appointing a successor to Csesar came before the senate 
and it was finally determined that his command should 
come to an end on the Ides of November, 49 B.a The 
olgect of the senate was that some interval should elapse 
be^^en Csesaris consulship and proconsulship. Ck^r 
knew that he could not trust himself to the power of Lis 
enemies, but he displayed his usual moderation. He gave 
up the two legions which were demanded from him for the 
l^rthian war, and by means of Curio, whom he bad won 
over to his side, he proposed to the senate that Pompeius 
and himself should simultaneously disarm. To the suqiriso 
of the aristocratic party the motion was carried. Marcellas 
refused to accept the decision on the plea that Csesar was 
bringing his army into Northern Italy. He called on 
Pompeius to put himself at the head of the legion in 
Chmpania, and declare war against the invader. Casar 
made one more ineffectual attempt at compromise. The 
propositions brought by Curio to the new consuls on 
January 1, 49 B.a, were contemptuously rejected, and 
Ctesar was peremptorily ordered to resign his command. 
AUTin n gh lie had only one legion with him at Ravenna he 
could not hesitate. He crossed the frontier of Italy, and 
arrived at Ariminum. 

Caesar crossed the Rubicon in the middle of January, 49 
B.a, and he was murdered on the Ides of March, 44 B.C. 
During this space of a little over five years be crushed in 
every part of Europe the armies of his enemies, and laid 
deep and strong the foundations of the imperial power of 
his successors. He spent barely fifteen months of this 
time in Rome. He did not now, as his enemies bad 
expected, march at once upon the capitaL He observed 
that a surer way lay open to him of securing the possession 
of Italy by seizing the central heart of the {leninsnla, which 
in ancient as in modem times has held out delusive hopes 
to patriot people and rebellious kings uf faming the proud 
ty ranny of the Tiber city. Here the solitary church of St 
Felino marks the site of Cotfinium, once the destined homo 
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(>f Iditin independence, and the city of Aqoila languishes 
under the snows of the Gran Sasso d'Xtalia, a monument of 
the inin but chivalrous straggle of the emperons against the 
popes. inVo these upland valleys, lying midway betn-een 
the two seas, Ctesar d^ed with irresistible force, and town 
after town fell before him and his lieutenants. Fompeius 
moved slowly towards Brondusitun, whither he was followed 
);y the conqueror. Caesar was unable to prevent the em- 
barkation of his troops for Greece, bnt when by the end 
of March he reached Borne he was already the undisputed 
master of Italy. 

In his next operations Caesar displayed to a marvellous 
degree his ability and resources, and ^owed how the suc- 
cess of his projects depended entirely upon his personal 
exertions. His lieutenants were seldom fortunate; but, 
like If^apoleoD, his presence was worth an army, and, like 
fVederi^ the Gieat^ he knew how to spring at once from 
the deepest embarrassments to the triumph of victory. At. 
Berda his army was cooped up between two rivets, and all 
communication with Borne cut off. By a clever stratagem 
he surrounded Afranius and Petreius, and compelled them 
to surrender. At Dynachitun ha was in a worse position, 
encamped on a barren ridge, encompassed by afar superior 
army on the land sid^ and cut off from the sea, which was 
in the power of his enemies. Even when he had received 
his reuuorcements he could not hold his own against greater 
nimbets. Tet he was able to take advantage of the first 
mistake of Fompeius, and the victory of Fhaxsalus was 
arashing and complete. At Alexandria, where his stay is 
difficult to account for even by the attractions of Cleopatra, 
ho ncarl 3 * ^ victim to a popular tumult, j’et he was no 
sooner extricated from his difficulties than he marched 
into Asia, saw and conquered the son of the great Mithri- 
dates, and placed the aflhira of the East on a basis of 
•security. £a Africa he had allowed the Pompeians to 
attain a ^ngeroos efficienqy of organization by his delay at 
/UexMdria, and it was only through the extremest caution 
® ™ assemble tardy forees. But the 

batfle of Thapsus deprived the senate of their last and 
if* <^ropion, and left Ctesar the master of the ‘Rnmnn 
wrld. The rapitulation of Hcrda took ^ce in Aucust 

passed on the coast 
of Ulyna, th^attle of Phaisalus was fought on August 9 
48 B.a, Phamaces was defeated at Zda on August 2. 

4 1 B.C. stay at Borne was chequered by the 

mutiny of Je legions m Campania, and tiie difficulty of 
Msembling his trooiis; yet he was able to land in Africa 
befora the end of 47 B.a, and he won the victory S 
Thapsus on Apnl6,4GB.a In July of that year he entmed 
Borne as conqueror, and cculd now find leisure to govern 
the world which ho had subdued. ^ 

days be celebrated four triumphs 
Veroingetoiix, who 

njo^led in vam to saveliis coantiy, Arsinoe the sister 
the son of Juba, king of Mauretam'a, 
toSStt The cith/ns wero puSy 

mde to distribution of money 

magnificence of the 
dirSomU^f .1 “ of his daughter Julia fulfifled 
rtroS wL siilcndom of his mdSeship. One more 

secured. 

krgo armv in Sp^ril^h E/dt ^ ® 

Iflkd to be ab«ciit from ^ «*-b»t,but Ctesar was com- 

till ^ '"»•«■« -miof 46 ».<, 


. wClJsigLrjss.'tss 


have added bat little to his real power over eveiy depart 
ment of the'state. After the eqiuision of the king a the 
Boman constitution came eventnaUy into such a form that, 
while every interest was represented, the whole poirer coiiid 
never come into the hands of one individual. The 
consuls were a check upon eadi other, and they vw 
themselves subordinate to the senate. The tiibanes 
occupied an entirely' different position to the odier nutgis- 
trate^ and defended the interests of the mass of thp 
dtizens. The senate itself was controlled by the censor, 
and the working of the political machine was so ordered 
that a siiigle magisfxate could, either by has personal ohjee- 
‘tion, or by a skOfui use of divine sanctions, obstruct any 
measure of a rash or unusual character. The chief offi^ 
of the state were occasionally suspended by the appoint 
ment of a dictator for extraoidm^ emergencies, hnt it 
had probably never occurred to any statesman that the 


might come to be concentrated in the person of one man. 
Yet it was b)' these means that the republic .became a 
monarchy, and that Ctesar became emperor. He was five 
timfts consul and four times .dictator, and at his death 
was dictator elect for life. He had the tiibunician power 
conferred upon him, which, among other advantage 
rendered his person inviolabla Instead of the ccnsoidnp 
he was invested with the new office of preeferfw* worm, 
which he used to curb the luxury and extravagance indneed 
by the mflnr- of conquered wealth. His opinion was, as 
prtne^B seaatuSf asked first in the senate; bis e^ ^ 
stmek upon the coins. The exaggerated and hoa-dinw 


honours which the servility of the senate invested aaaw 
bnt little to his power, but the titie of impentior, 
which many a successful general had been adated on rne 

field of battle, was novr pre/axd to his name as *i peuw- 

nent addition, and has remained, together with flie m^y 
name of him who first boro it, as the title of mga^ 
sovereignty thronghont the civilized world. , 

lie complex of authorities thus placed in bishands b® _ 

in h manner to justify the confidence of those who entres ^ 
them to him. It is difficult to give an accurate eccoan* 
of his administration. Mommsen, in the biDmut . 


whitm at present closes his histoiy or Home, nas 
tingnished with sufficient care between Cm^s in e 
and his acts, and between his measures and fbose 
successors. Tet we have ample evidence that ® 
done and nmehmore conceived. Hwefolliw theaute^ 
of Suetonins we find that he reformed the 
intorcalating three moutiis in the j^ear 46, an * 


berof the magistrates, did his best to h^ the wo 

the civil war, and reformed the cou^ of jostica ^ 

donations of corn to the poorer citizens, ana , 
rebuilding of Carthage and Corinth be i** 

many who would have starved at home, he ® .. ^ fijf 

prohibit absenteeism, and to discourage the 
soil of Italy by slaves. He gave the ”Sbts o 
to men of science and to professors of 
the laws without favour, and attempt ssy 

to restrain the luxury of the age. He (,{ Isc^ 

for the work of his successor, who fo™* w, 
and left it of marble. He intended to woriSr 

to provide public libraries of Greek and W eJ 

care of which he entrusted to Vano, the 
the Bomaiis. He is credited with the 
the Pontine marshes, a work yet to be I»c • pajejjri'- 
verting the Vucinc lake into a fertile p^ » Todosi*?** 
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{lietcing xae isthmus of Coiiufh ; of making a xoad lium 
the Asiatic to the Tiber ; and further, of subduing the 
Parthiaus, aud letuming through Scythia and Germany 
into Italy, after extending the limits aS the emjure to the 
stream cd the ocean. 

However this may be, it is certain that at the time of 
his death he was preparing an expedition against the 
Parthians. It is useless to speculate whether his absence 
from the ciiy would have bc»n short or long. There is 
evidence that he did not fed at his ease in the capital, 
that he considered his personal work to be accomplMed, 
and that Ins plans could be better carried out his suc- 
cessor. Yet nothing can excuse the shortsighted wicked- 
ness and folly of those who murdered him. We need 
not repeat the well-known story, how in the Ides of 
March, 44 B.a, Caesar was murder^ in a meeting of the 
senate aud f^ at the feet of the statue of Pompdus, 
pierced with wounds &om head to foot, only one of which 
was &taL There is no reason to b^eve tbnt the con- 
^irac^ had been long in preparation, or that it was motived 
on the one hand by a desire for personal aggrandizement, 
or still less, on the otirer, by a devoted patiiotisoL It 
began in spite, and continued in folly. A very slight 
degree of p(diti(^ foresight might have convinced those who 
assented to the plot that the people would not be on their 
side^ and that th^ would precipitate the very conclusion 
whi^ th^ desired to avert. Those who deified Bratus in 
the French Bevdlution knew but little of Homan history, 
or confounded him with the ei^)dler of the Tarqnins. 
Dante is a better judge, whose ardent love of liberty did 
not blind him to the necessity of a strong and united 
govenunent for his native land. The divine poet relates to 
08 with an appalling realism, that in the centre of the earth, 
in the bottom of the pit of bnll, Lucifer holds in Ins three 
mouths the three greatest mal^ctois the world has ever 
seen, — Brutus and Cassius, who betrayed their sovereign 
and their country, and Judos Iscariot, who betrayed ms 
Master with a kiss. 

Under dififerent circumstances Qesar might have won 
as great a reputation as a man of letters as he has 
acqtrixed as a general and a statesmaru He was fully 
aware that a change in the literary language of his 
coimtrymen was as necessary as in timir government and 
constitution. The rude thou^ vigorous dialect of Plautus, 
or even of Yano, was not suited to be the organ of mviliza- 
tion thionghout a subject world. A widespread knowledge < 
of Greek had made the Homans aware of their own 
deficiencies and the united efforts of all men of culture to 
{pve form and refinement to the Latin tongue cubninated 
in the glories of the Augustan age. Cicero and livy, 
YiigH and Horace, have remained as examples of Latin 
style during the whole of the Christian era. The language - 
in which &ey wrote must have differed widely from any- 
thing which was spoken ly their most cultivated contem- 
poraries. It is not unreasonable to feel some regret that 
the cultivated language did not follow a course of develop- 
ment more suited to its inherent character, arrd that 
Lucretius and Csesar were not adopted ly the rhetoridans 
of the empire as models for precept and imitatiotL The 
excellence of the Latin lariguage lies in its sdlidiy and 
predsion; its defects lie in a want of lightness and 
flemlnlity. Lucretius found it snffident to express with 
I ochnirable dearness very complex philosophical reasoning, 

> and Caesar exhibited its exc^encies in their purest and 
. diastest form. It is a misfortune that the Commentaries 

• are not more often studied as a masterpiece of literature, 
but are rdegated by the irony of fortune to the lower forms 

' of schods. Their style is faultless, not a word is thrown 
away or used with a doubtful meaning, every expression is 

* in its place, and each touch serves to enhance the effect of 


the whole. Had Caesar been writing history mstead of 
militar}* memoirs, he might have allowed hiniself greater 
fireedom of ornament. We know, from his treatise on 
grammar (De Analogia), often quot^ by grammarians, that 
his success in literature was the result of careful study and 
meditation. As an orator he was acknowledged to be 
second to Cicero alon^ and he is one of the few men in 
history who have qndl^ a rebellion by a speech. 

In tins sketdi of Cossaris life we have found but little to 
blame, and have been able to add few shadows to the 
picture. The stories whidi the jealousy of contemporaries 
have preserved against him are too frivolous to be recorded, 
while the dignify, sweetness, and nobleness of his character 
cannot be conc^ed. We have preferred rather to attempt 
to construct from very imperfect materials some faint 
resemblance of the marvellous personality of him whom 
the genius of Shakespeare rightly recognized as “ the fore- 
most man of all this world.” 

The andent anthoiities for the life of Ciesar me the 

biographies of Flntarch and Snetonins, the letters and orations of 
(Mcero, and the Commentaries on the G^c and Civil Wars written 
ly or ascribed to Caesar himsdf. To these mav he added Appian’s 
Civil IFar, Dion Casdns^ Velldns Fatercnlnsi Sallust’s Catiline, 
the EpiUma of and Lucan’s Tlutrsalia. His life has been 
perpetually narrated' in andent and modem times, and has been 
the battle-field, of imperialists and republicans. For English 
reader^ the account given by Merivale, both in his History y Me 
Homans under the Empire, and in the Fall ^ the Homan AjmUie, 
is readable and adequate ; the fullest and fairest examination of the 
original authorities is in Lor^s Jkdine of the Homan RepuUie, 
voS. iiL-v. The artide in Smith's Hiegraphieal JHetionary is 
excdlen^ but 1y far the most brilliant jnetnre of Caesar's character 
and work is to be found in Mommsen’s History of Home (jiublished 
1856, trandated into English 1866). Mommsen is extremely 
fiiVDniaUe to Ctesar, but unfair to his opponents. Tlie Hisloire de 
(Usar of Xapdeon III., whidi extends <^y to the outbreak of the 
dvil war, is espedally valuable from the maps and plans whidi 
accompany it. The German student will find a full and satisfao- 
toiy repertory of oil that is known about the subject in Dramann, 
OtsehiehU Homs, (0. B.) 

C.£SAH, Sia Juiius ^1557-1636), a leanied civiliu, 
descended by the female line firom the Dukes de’ Cesarini 
in Italy, was bom near Tottenham in Iiliddlesex. He 
was educated at Oxford, and afterwards studied at the 
university of Paris, where in the year 15S1 he was created 
doctor of the civil law. Two years later he was admitted 
to the same degree at Oxford, and also became doctor of 
thecanonlaw. He hdd many hi^ offices during the reigns 
of Elizabetii and James I., and for the last twenty years of 
his life was master of the tolls. He was so remarkable for 
his bounty and charity to all persons ol worth, that it was 
said of hun that he seemed to be the almonei>general of 
the nation. TTia manuscripts, many of which are now in 
the Britirii Museum, were sedu by auction in 1757 for up- 
wards of £500. See RLodge, Life of Sir J uliusCasar, 181H 

n/R'-SABTgA, Ae name of two towns in Palestine : — 

L riy-BanF-g Pai£SXIKa, uow Kaisaiyah, the Homan 
metropolis of Palestine, 30 miles north of Joppa, and about 
the same distance north-west of Jerusalem. It was built 
about 22 B.a by Herod, on the site of an earlier town called 
Tunis Stratonis. Vast sums of money were spent in the 
erection of its more important buildings, among which 
were a temple dedicate to Caesar, a theatre, and an 
amphitheatre. The most stupendous work, however, was 
the semicixcular mole, constructed of immense blocb of 
stone brought from a great distance^ aud sunk to the depth 
of twenty fathoms in the sea. It protected the port on the 
south and west, leaving only a sufficient opening for vessels 
to enter from &e north, so that within the enclosed space 
(w}uch,accordingto Lieutenant Conder, measures 300 yards 
across) a fieet might ride in all weathers in perfect security 
The site of the city is now marked by an extensive mas of 
ruins, among which may still be traced the substructions 
of all the above-mentioned baildiiig«, as well as those cf 
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tlis cathedral built by the Crusaders, an old fortress on the 
site, it is supposed, of Herod’s “Drusus tower,” two 
aq^ueducts, and a variety of minor structures. The line of 
the walls of the mediaeval town can still be made out, and 
in some parts that of the more extensive Roman works. 
The southern part of the mole is also intact Caesarea was 
mode the seat of a colony by Vespasian, and took for a time 
the title of Flavia, but its earlier name was maintained to 
the time of its complete decay. In the 4th century it was 
the see of Eusebius, the church historian, and during the 
crusading period was one of the chief posts of the invaders. 

XL C^ABEA Philipp]^ 95 miles north of Jerusalem, and 
about 35 south-west of Damascus, situated at the southern 
base Ilf Hount Herinon, near one of the sources of the 
Jordan. It has been identified with Baalgad or Beth-Rehob, 
and was certainly known for a long time as Panium or Panias, 
the cave at the foot of the mountain being dedicated to Pan. 
Herod erected a temple to Augustas in the neighbourhood ; 
and the town was much enlarged and beautified by Philip 
the Tetrarch, who named it Csesarea in honour of Tiberius 
the emperor, adding the cognomen of Philippi to diatingniali 
it from the town last noticed. It continued to be a pla c e 
of some importance till after the time of the Crusades, and 
was succ^sively the seat of a Greek and Ta TAtin bishopric. 
Its site IS occupied by the modem Bflnihs or Panias, a 
paltry and insignificant village, with numerous mins in the 
vicinity. On the top of a conical hill above the village 
stands the castle of Subeibeh, which possibly dates from 
the time of the Phoenicians, and has been one of the most 
remarkable fortresses in Palestine from that day to t.M« . 

C/ESAREA, or Kaisahieh, a city in Asiatic Turkey, 
formerly one of the most important places in Cappadoci^ 
and at present the chief town of a sanjak in the province 
of Karaman, situated on the ICara-su, between two spurs 
of the Hons Argaeus, in 38" 42' H. lat. and 35" 20' E. long. 
It IS the seat of an Armenian bishop, and the commercial 
centre of an extensive and highly populous district; its 
markets are well supplied with European goods, «vnd its 
mhabitants noted for their enterprisa Its principal 
manufactures are cotton and morocco leather. Recently 
it has become the scene of a considerable Protestant move- 
ment, and a girls’ school, the first in the city, has been 
ratablisheA The ruins of an earlier Mahometan town are 
immediately contiguous, and a little to the south are the 
miM of the ancient city. The latter was known originaUy 
as Mazaca, and afterwards as Eusebia; and only received 
ita pr^ent name from the Emperor Tiberius. It ivas for a 
^e the seat of the Cappadocian kings ; but it suffered 
peatly at the hands of Tigranes, who carried off its inhabi- 
tants to his new city of Tigranocerta- Under the later 
Koman empire it recovered to such ^n extent that it was 
sugiosed to contain 400,000 inhabitants when it was cap- 

of Valerian. The present 
population, of which about two-thirds are Turks and the 

10 , 000 ““^^’ ^Wnians and Greeks, is estimated at about 

^ P- 263) and 

tho^niSriL?^? of Italy, in 

SintiaiiD and confluence of^ the 

by an„cie„t tiiere 

and liM a catiiSi seat of a bishop, 

in one of wWch ^anto monasteries, 

fresco by Giomnni SmtS o famous 

principal occnSn o? a The 
leatjic?. Population 10,213. manufacture of 

chW S w «land of Sardinia, and 

of the bay to which it ®^*ooted in the recess 

^ It® name, not far from the 


mouth of the River Mulargia, in 39" 33' 14" N. lat. sad 
9" 7' 48" E. long. It has a splendid appearance from the 
sea, occupying as it does the slope and summit of a hill, 
which is crowned by a noble castle. This building gives 
the name of CasteUo, or, in Sardinian, Casteddu, to Ae 
district containing the vice-regal palace, the cathedral, Ae 
university, the theatre, the cMef mansions of the nobility, 
and the public seminaries. To the west of the Costello 
lies the district of Stampace, with the Corso, and to the 
east that of Villannova with its pleasant promenades,— both 
consisting for the most part of 'narrow, irregular, and ill- 
paved streets, but the former inhabited by the wealthier 
citizens. The slope between the castle and the bay is 
occupied by the Marina, a well-built quarter, containing 
the residences of the merchants and consuls, the bonded 
warehouses, and the lazaretto ; while to the west of the 
town is the spacious suburb of St Avandrace, nearly a mde 
in length. The university, which possesses the four 
faculties of theology, law, medicine, and arts, was founded 
in 1596 by Philip of Spain, was restored in 1 720, and was 
remoddled in 1764. It has a library of upwards of 22,000 
volumes, and numbers from 100 to 200 students. Besides 
the cathedral, which was built by tlie Pisans during the 
14th century (though the present front only dates from 
1 703), Cagliari contains about thirty churches and twenty 
convents, of which the Capuchin monastery is interesting 
for remains of Roman reservoirs. There is a considerable 
museum both of antiquities and natural history, as well as 
a recently erected observatory; and the benevolent insOT- 
tions comprise an orphanage, and a large civil hospM 
under the superintendence of a medicid board and the 
sisters of mercy, with a separate wing set apart tw te* 
accommodation of lunatic patients. There are also in ® 
town a mint, an extensive custom-house, and bairac^ 
Cagliari is the see of an archbishop, and the seat of 
Sardinian Cortes, and of the judicial court for thesonte 
division of the island. 'The bay, formed by j 

of Cape Carbonara and Cape Pula, and stretdiing uW 
for a distance of 12 miles, with an extime indte - 
miles, contributes' greatly to the commercial impcrtan 

the city;' and the harbour, situated at *^® ®® , 
the wall of the Marina quarter, is one of the safes , 
Mediterranean, being well sheltered from every Tvm , 
the south. Frequent proposals have been made w 
the area by the construction of a bre^water, but ^ 
not as yet been effected. Cagliari is the wiei R 
Sardinia, and possesses by far the greatest pa 
export trade, which principally consists of co , • 

oil, wine, cork, lead, and a few native -ig of 

of the last class is salt, procured, a 


important 

683,000 quintals per annum, from the salt-pans 
of the town. , In 1873 the total value of ^,5 

province, most of which pass through tn ^ ' gf 
£519,234 ; while the imports of the same ye ^ 
the value of £368,028. There* is f a* . 

munication with Naples, Leghorn, fLmCSiglf*® 

less frequently with other ports. Theianway 
to Iglesias, a distance of 33 J miles, ®P®*^. „ «iidol*®* 

important lead mines at present 1® ®P®*®? ’ sabma'^* 
KOI «... There is a®"" >na 



by the latter people there are tlie rockf » 

an amphitheatre cut out in grmt St 

duct, a circular temple, &C.; while in the su 
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nmnerons Konum sepnlchre^ of which the most interestine is tliat 
of Atilia Pomptilla. In the dril war between Ceesor and Fomjiey, 
and dnriqg the empire, Cadiaii was an immitant naval station ; and, 
though it never obtained tlie status of a fioiuan colony, its inhabi- 
tants received the rieht of dtizenship. Under Tibenns its p<^n- 
lation was angmented by the introduction of 4000 Jews, whose 
descenduits were only expelled by the Spaniards in 1402. After 
the fall of the 'Western empire the dty continued under the Van- 
dals to be the capital of tne i^nd, and retained its importance 
during the Middle Ages. In 1353 the Genoese were disastrously 
bcAten in the nd^bonring sea the Aragonese and the 'Venetians. 
In 1708 the town was bombarded 1^ the Elfish under Admiral 
Lake ; in 1717 it was captured by.the ^niards ; in 1770 it suffered 
from a great fomine ; and in 1703 it was bombaraed the Fieneh. 
From 1700 to 1815, while Savoy was in tlie hands of the French, 
Cagliari afforded a residence to the king of Sardinia. 

CAGLIAS.I, Paolo. SeeYEBONESE. 

CAQLIOSTBO, Alkssandbo, Cottnt (1743-1795), the 
aroh-impostor of modem times, was bom at Pilermo in 
1743. Joseph Bilsamo — ^for such was the count’s real 
name — gave early indications of those talents which after- 
wards gained for him so wide a notoriety. He received 
the mdiments of his education at the convent of Cartagirone; 
whei^ being employed to read to the monks during dinner, 
he gwindalizftd the good fathers by repeating the names and 
detailing the adventures of the most notoriously profligate 
females of his native towtL For these and similar misdeeds 
he was expelled from the convent and disowned by his rda- 
tions. He now signalized himself by the ingenuity with 
which he contrived to perpetrate crimes without exposing 
himself to the risk of detection. He began by forging 
tickets for Ae theatres; then he forged a will; he next 
robbed his own unde,' and ultimately committed a murder. 
Fot the last ofirence he was imprisoned and brought to trial; 
but throngh a defect in the evidence, he escaped with 
his life. On his xdease he en^ged a goldsmith, by name 
Marano, to assist him in searching for a hidden treasure,— 
Mnmnn paying 60 oz. of gold in advance to defray expenses. 
On arriving at the cave where Joseph dedared the treasure 
to b^ six devils, prepared beforehand, rnshed ont upon the 
gniHamith, beat him soundly, and left him insen^le. 
Dreading the vengeance of Marano, Balsamo quitted Sicily, 
and visited in succesdon Greece, Egypt, Arabia, Persia, 
Rhodes (where he took lessons in alchemy and the cognate 
sdences from the Greek Althotos), Malta, Naples, Rome, 
and Yem'ce. 'At Rome he married a beautiful but 
nnprindpled woman, with whom he travelled, under a 
variety of names, through the various countries of Europe, 
't is unnecessary to recent the various infamous means 
vhich he employed to supp^ himself daring his travels. 
U Strasbnrg he reaped an abundant harvest by prof^ng 
he art of itmking old people young j in which pretension he 
vas seconded by his wife Lorenza Fdiciani, who, though 
tnly twenty years of age, declared that she was sixty, and 
hat she had a son a vetemn in the Dutch service. In 
^ris he was implicated in the afihir of the diamond neck- 
ace ; and thougjh he escaped conviction by the matchless 
mpudence of his defence, he was imprisoned for other 
■e^ns in the Bastille. On his liberation he visited England, 
vhere he succeeded wdl at first; but he was ultimately 
mtrvitted by some English lawyers, and was confined for a 
ivhile in the Fleet Leaving England, he travelled through 
Burope till he arrived at Rome, where he was arrest^ in 
1789. He was tried and condemned to death for being a 
Freemason, but the sentence was afterwards commuted to 
aerpetnal imprisonment He died in the fortress prison of 
3an Leo in 1 795. The best account of the life, adventures, 
md nlinr antBr of Joseph Balsamo is contained in (^lyle|8 
ilitedlania. Damasks novd, Memoin of a Physiaan, is 
on his adventures. See also a seri^ of papers in 
die DuMin Univtrnty Magaane, vols. Ixxviu. and Ixxix. 

CAGNOLA Luigi, Mabquis (1762-1833), a celebrated 
architect, a native of Milan. He was sent at the age of 
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fourteen to the dementiue College at Rome^ and afterwards 
studied at the university of Pavia. He was intended for 
the l^al profession, but his passion for architecture was 
too strong, and after holding some Government posts at 
Milan, he entered as a competitor for the construction of 
the Porta Orientale. His designs were commended, but 
were not selected on account of the expense their adoption 
would have involved. From that time Cagnola devoted 
himself entirdy to architecture. After the death of his 
father he spent two years in 'Verona and 'Venice, studying 
the architectural stni^ures of these cities. In 1806 he was 
called upon to erect a triumphal arch on the occasion of 
Enghne Beanhamois’s marriage with the princess of Bavaria. 
The arch was of wood, but was of such beauty that it was 
resolved to cany it out in marble. The result was the 
magnificent Arco della Pace in Milan, one of the grandest 
erections of modern ^architecture, surpassed in dimensions 
only by the Arc de l’14toile at Paris. Among other works 
executed by Cagnola ate the Porta di Marengo at Milan, 
the Campanile at Urgnano, and the chapel of Santa Ma^ 
<^lina in Milan. He died on the 14th of August 1833. 

OAQOT8, a people found in the Basque provinces, 
B4am, and Gascony. Daring the Middle Agss they were 
popularly looked upon as crAtins, lepers, heretics, and even 
as cannibals. Entirely excluded from all poUticol and 
social rights, they were not even allowed to enter a church 
but by a special door, or to remain except in a part where 
they were carefully sednded from the rest of the wor- 
shippers. To partake of the mass was never permitted 
them. Thqr were compelled to wear a distinctive dress, to 
which, in some places was attadied the foot of a goose or 
dnek (whence they were sometimes called Canards). And 
so pestilential was their touch considered that it was a crime 
for them to walk the common road barefooted. The only 
trades allowed them were those of butdier a*jd caipenter, 
and their ordinary occupation was wood-cutting. Their 
language is merely a corrupt fonn of that spoken around 
them ; 'but a Teutonic ori^n seems to be indicated by their 
fair complexions and blue eyea Their crania have a normal 
development; their cheek-bones are high; their noses 
prominent, with large nostrils; their lips rtroight; and 
they ore marked 1^ the absence of the auricular lobnlcs. 
Upon the last peculiarity great stress is laid by anthropolo- 
gists, and it is hdd to point to a Gothic origin. The 
common opinion of authorities is that this people are 
descendants of the Visigoths, and M. Michel derives the 
name from eaas (dog) and Qoth. But opposed to this 
etymology is the fact that the word cagot is first found in 
thejfhr of B4am not earlier than 1551, while the older MSS. 
can these peoples Chretiau, or Cffiresliaas, a term which, on 
this hypothesis, would have its origin from the fact that 
these 'Visigoths, left behind in Aquitaine, were Christians, 
while the Gascons were still Pagans. On the contraiy, M. 
Morca, in his Histoire de Siam, holds that the word 
signifies “ hunters of the Qoth^” and that tiie Cagots are 
descendants of the Saracens. Again, some would make 
t hfiT Ti descendants of the Albigenses; others of erdtins 
(th^ are sometimes called Crdtins) ; and others of lepers, 
Aoi.lnring their name to be connect^ with the Celtic eaeeod 
and the Spanish ga/o. In the laws of Navarre (1704) 
th^ ate indeed styled gqfas, and treated as lepers; but 
; in those of B6am, they are dearly distinguished from 
them. 

Rmall commnnities, believed to be of the same race, and 
BviBring in a similar social condition, being dassed with 
them as " ks races maudites” are to be found in Maine, 
Anjon, Poitou, and Aunis, under the name of CcUdttris 
(a word said by Ducange to be derived from eiim and 
libertus, and signifying “neither free nor slave”); in 
Brittany, under the names Cahtls Cagaeux, Caraus, 

rV. — 8i 
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Caguins^ or Caevas; iu Anvetgne, under that of Marrons. 
Considerable nmnbers of the Golliberts still live in the 
Marais riMuiXlis de ht Share j and. the Cagots may be 
found round Jaca, in Gnipuzcoa, in Navarre, at Cherbitua 
d*Anhauze in the valley of Azun, near Sain^ean-Fied-de- 
Fort and SaintJean-le-'Vieuz, and in tbe villages of Ago- 
tetdiia(^ Tailhap^, and Aincbicharbum, but in largest num- 
bers in Labour, in tbe Basque arrondissement of Bayonue. 

See Micihd, Eisloire des races mavdites; L’Abb6 Yennti, Re- 
tJicrdics sur les Oahcts de Bordeaux, 1754 ; Bulldins de la SoeUli 
Anthrcpologigue, 1861, 1867, 1868, 1871 ; Annalea medieo-psj/eko- 
logwtus, Jan. 1867 ; M. La^eau, Quedionnaire sur PRhnoloffie de 
la France. 

CAHOBS, a town in the south of France, formerly tilie 
capital of Chhourcin or Upper Quercy, and now of the 
department of Lot, on the high road between Faris and 
Toulouse, 358 miles S.'W. from Faris, and 60 miles north 
of Toulouse, in 44® 27' K lat., 1® 24' E. long. It stands 
on the right bank of the River Lot, on a rocigr peninsula 
formed by a bend in the stream, and communicates with the 
opposite shore by three bridges, — one, the Font Valendr^' 
built in the 13th century, and surmounted 1^ three massive 
towers. In the more ancient part of the town the streets 
are narrow and the houses antique; but in the modem 
and more elevated quarter there are many 
buildings, with terraces which command an extensive view. 
The most remarkable building is the cathedral, bnilt in the 
1 1th or 12th century, and occupying the site, if not actually 
consisting of the remains, of an ancient Roman temple. 
Besides it, there is the theological seminary, the prefecture 
(formerly an episcopal palace), an academy, a theatre, a 
public library, and a monument erected toFdnebn in front ! 
of the mthe^L Cahors is the see of a bishop, and tire i 
seat of judicial and commercial tribunals of the first aIhcb ■ 
Its um'versity, founded by Pope John XXTT. in 1832, was 
wcorporated with that of Toulouse in 1701. The prindpal 
articles of manufacture are stoneware, cotton-yam, woollen 
stufis, and paper; and it has a considerable traific in oil, 
hemp, flaj^ hides, truffles, and a strong deeply-coloured 
wine, which is made in the neighbouring districts. Fopu- 
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reading and writing; and at the age of sixteen he com. 
menced his career by a voyage to Senegal But already 
Robinson Crusoe had b’ndled within him au wirtu ^iast i e 
admiration for the life of the discoverer; and in 1827 
having collected 2000 francs by toiling on an indigo plan- 
tation, he set out on his most important wiiBsipn , 
Eaknndy he travelled east by Cambaya, Eankan, Time, and 
Tangreta, and north-east by Donasso as far as Galia, 
through a hitherto unvisited district; and from Galia he 
passed through the country explored by Mungo Park to 
Timbuctoo, which he reached on April 20, 1828. He thns 
won the prize of 10,000 francs offered % the (Geographical 
Society m Paris to the first traveller who should gain 
exact information of Timbuctoo, to be compared widi that 
given by Mnngo Park. He also received the order of fiie 
Legion of Honour, a pension, and other distinctions, and it 
was at the public expense thmt his Joumed tFnn Fiyaye d 
Tembouetou et Jen^ dans VAfnque Centrale, Ac., nss 
published in 1830. 

CAIN, the eldest son of Adam and Eve according to the 
narrative of the Jdhovist (Gen. iv.) Yarions derivaticm! 
of the name have been suggested, the most probable bwg 
from nijj, " to obtain,” the word used in (5en. iv. 1 : “Eve 
bare Cain, and said, I have gotten a man from the lAid,” 
According to the Biblical narrative (Gen. iv.) Cain was a 
tiller of the ground, while his yobnger brother, Abel, was e 
keeper of sheep. Enraged at tiie acceptence of hhd’s 
offering by the Lord, and the rejection of his own, he slw 
his brother in the field. ' For this a curse was ^rononnw 
upon him, and he was condemned to be a “fngitiy8.^fl* 
vagabond” on the ear&, a mark being set upon hta I® 
any finding him dronld kfll him." He took up ^ 
in the land of Nod, on the east of Eden, where he bnuta 
dty, which he named after his son Enock He natianw 
presents a number of difficulties, which commentators nav 
sought to solve with more ingenuity than succe^ Ontn 
reason for &e preference of Abel’s offering to ® , 
light is thrown by the references in the 
(Heb. xi. 4; 1 John iii. 12). The phrase 
mark upon Cain ’’ is perhaps more accurately . 
"the Lord gave a sign to Cain,” and has 
explained as referring to some pledge of safeQ’ S 
Cain personally, or to some sign of warning 
to mankind in general There is an ap^rant ® ^ 

tion between the condemnation of Cain to lead a^ ^ 
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been made to fix tbe precise locality of ^he ^ 3 
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another difficulty, of which no_ naiallcl^®* 
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critics to identify the two, thou^ it is °® 
that the mere similarity of the names gives } 
ground for doing so. , 

A Gnostic sect of the 2d century y®*® Trena-n^ 
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connects them with the Valentiniana J 3V 
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CAIRN (in Welsh, Came), a 1»®®P.®^*^ ofSn 
a conical form. In modem crccW^^ 

ns landmarks. In andent times tn?}' ^ 
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The Duaa Eireemo/eh, an ancient Ibish. poem, describes the 
erection of a family cairn ; and the Se^iiu Mor, a collec- 
tion of Irish laws ascribed to the 5th centniy, prescribes a 
fine of three three-year-old heifers “for not erecting the 
tomb of thy chief.” Meetings of the tribes were held at 
them, and tiie inangnration of a new diief took place on 
the cairn of one of his predecessors. It is mentioned in 
the Annals of the Four Masters that, in 1225, theO’Coimor 
was inangurated on the cairn of Frae^, the son of Eiodhach, 
of the red hair. In medigeval times cairns are often referred 
to as boundary marks, though probably not originally raised 
for that purpose. In a charter by King Alexander IL 
(1221), granting the lands of Bnrgyn to the mon^ of 
Kinlos^ the bonndary is described as' passing “ from the 
great oak in Malevin as far as the Rune Piaorum^ which 
is explained as “the Came of the Fecht’s fidcUs.” In 
Highland districts small cairns ifsed to be erected, even in 
recent time^ at places where the coffin of a distingniahed 
person was “rested” on its way to the chnrmyard. 
Memorial cairns are still occasionally erected, as, for 
instance, the caim raised in memory of the Prince Consort 
at Balmoral, and "Maide’s Cairn,” in Glenesk^ erected by 
the earl of Dalhousie in 1866, in memory of bima elf and 
certain friends qtedfied by name in the inscription placed 
npon it. See Babbows. 

CAIRNES, JoEX Eiuott, a distinguished political 
economist^ was bom at Drogheda in 1824, and died on tire 
8th July 1875. After leaving school he ^ent some years 
in the connting-honse of his fother, who was an extensive 
brewer. His tastes, however, lay altogether in the du«o- 
tion of study, and he was permitt^ to enter Trinity CoQege, 
DnbHn. ‘ He took the degree of B.A. in 1848, and six 
years later commenced as M. A After passing throngh tiie 
eniriculnm of arts he engaged in the study of law and was 
called to the Irish bar. But he does not appear to have 
frit any very strong indination for the legal profession, and 
during some years he occn^d himself to a large extent 
with contributions to tiie datiy press, treating'of fte sodal 
and economical questions that affected Laland. The subject 
to which at this time he devoted most attention was political 
economy, which he studied with great thoronghness and 
care. 'While residing in Dublin he made the acquaintance 
of Archbishop 'Whatdy, who conceived a very hi^ respect 
for his diaracter and sixties. In 1856 a vacancy occurred 
in tbe chair of Political Economy at Dublin founded by 
Whately, and Caimes received the appointment. Bi accord- 
ance with the regulations of the foundation, the lectures 
of his first year’s course were published. The book ap- 
peared in 1857, with the title Chaaracter and Intend 
cf Pditieal Eemomy, and ffid not, perhaps, receive so much 
attention as it deserved. It follows up and ei^nds J. S. 
Mill’s treatment in the Essays on some Unsettl^ Questions 
in Political Economy, and forms a most admirable intro- 
duction to tiie study of economics as a science. In it the 
anther’s pecnliar powers of thought and erqiression ate dis- 
played to the best advantage. Logical exactness, precision 
of languag e, and firm grasp of the trae nature of economic 
facts, are the qualities ch^cteristic of this as of all his 
otW worbs. If the book had done nothing more, it 
would still have conferred inestimable benefit on political 
economists by its clear e:q>05ition of the trae nature and 
meaning of the ambiguous term law. To the view of the 
province and method of political economy erqrannded in 
this early work the author Mways remained trn^ and several 
-of his later essays, such as those on Pditieal Economy and 
Land, Pditieal Economy and LaUstz-Faire, are but reitera- 
tions of the same doctrine. 

His next contribution to economical sdence was a series 
•of .irticles on the gold question, published partly in Fraseds 
Mayazine, in which the probable consequences of the in- 
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crewed supply of gold attendant on the Australian and 
Californmn gold discoveries are analyzed with great Blrill 
and ability. The general condnsions arrived at in 
papers with regard to the effects of the dq>reciation of 
gold — ^that fii&hed manufactures would be on the average 
least altered in price; that raw produce, partienlarly the 
portion derived from -the animal Idn gdo Tn, would be most 
seriously affected; and that, on the whole, the section of 
the popnlation most nearly concerned in the movement 
would be the dass of labourers or artisans — are highly 
interesting; and have been confirmed to a remar^ble 
extent by recent statistical researdies. ^e further infer- 
ences drawn as to the international results likdy to follow 
on the introduction into the several currencies of so large 
a mass of gold have not been borne out to the same 
extent. The facts were too complex to admit of accurate 
prediction. The artides attracted much attention at the 
time, and were highly commended by the moat competent 
jnd^s. A critical artide on M. Chevalier's work On the 
Pidndde Fall in the Value of Gdd, whidi appeared in the 
Edinburgh Remea for July 1860, may be regarded as the 
seqnd to these papers. 

Bi 1861 Cairnes was appdnted to the professorship of 
political economy and jurisprudence in Queen’s Coll^, 
Galway, and in the following year he published his ad- 
mirable work Tlte Slave Power, one of the finest sped- 
mens of applied economical philosophy. The inherent dis- 
advantages of the employment of skve labonr are exposed 
with great fulness and ability, and the condnsions arrived 
at have taken their place among the recognized doctrines 
of political economy. To a very large extent the opinions 
expressed 1^ Cairnes as to the prol»ble issue of the war 
in America were verified by the actual course of events. 

Daring the remainder of his residence at Galway Pro- 
fessor Caimes published nothing beyond some fra^ents 
and pamphlets, mainly upon Bmh questions in winch he 
was deeply interested. The most valnable of these papers 
are the series devoted to the consideration of university 
education in Irdand. ^health, at no time very good, was 
still further weakened in 1865 by a fall from ms horse, 
which indicted severe injury on one of his legs. He was 
ever afterwards iucapadtated from active exertion, and 
was constantly liable to have his work interfered with by 
attacks of illness. In 1866 he was appointed professor of 
political economy in University College, London. He 
was compelled to spend the session 1868-69 in Italy, but 
on his return continued to lecture till 1872. Daring his 
last session he conducted a mixed dass, ladies being ad- 
mitted to his lectures. His health soon rendered it impos- 
sible for him to discharge his public duties ; he resigned 
his post in 1872, and retired with the honorary title of 
Emeritus Professor of Political Economy. In 1873 his 
own university conferred on him the degree of LL.D. 

The last years of his life were spent in the collec- 
tion and publication of some scattered papers contributed 
to various reviews and magazines, and in the prepanw 
tion of Ins most extensive and important work. Hie 
Politiad Ejuayt, published in 1873, comprise all the papers 
relating to Ir^nd and its nnirersity extern, together with 
some other articles of a somewhat simQar nature. The 
Essays in Pditieal Economy, Theoretical and Applied, 
whidi appeared in the same year, contain the essays to- 
wards a solution of the gold question, brought up to date 
aud tested by comparison with statistics of prices. Among 
the other artides in the volume the more important are the 
criticisms on Bastiat and Comte, and the Essays on Pditieal 
Economy and Land, and on Pditieal Economy and Latssa- 
Faire, which have bwn referred to abov& In 1874 appwred 
his largest work. Some Leading Principles of Pditieal 
Economy, newly Expounded, w-hich is bqrond doubt a 
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of political economy; many important doctrines are left 
untouched; and in general the treatment of problems is not 
such ta would be suited for a systematic manual. Tbe 
work is essentially a commentary on some of the principal 
doctrines of the English school of economists^ such as 
yalue, cost of production, wages, labour and capital, and 
international valura, and is replete with keen ctitidsm 
and lucid illustiatioiL While in fundamental harmony 
^ esp^ally'as regards the general conception of 
the science, uairnes differs from him to a greater or less 
extent on nearly all the cardinal doctrines, subjects his 
opinions to a searching examination, and generally succeeds 
m ffnng to the truth that is common to both a firmer 
bMis and a more precise statement The last labour to 
which he devoted himself was a rapublication of his first 
work on fte Loffical Method of Pclitical Economy, which 
had lo^ been out of print. The second edition Moeared 
® months before the author's untimely deatL 
Taton as a whole the works of Caimes form the most 
important contnbution to economical science made by 
the ^ghsh Mhool since the publication of J. & Mai's 

^ has been already pointed out, they possess 
especial value bvieasAn/if c. ’ « .r ^ . 



sary to pi^nction. (3.) Hia e^^tion of ike aateial or 
s^al liinit to free rompetition, and of its beaiine on the 
tkooty of value. He points' out that in any oissaiza} 
society there ran hardly be the ready teansfeience of cspital 
from one employment to another, which is the mdispeiirable 
condition of free competition; whUe dass distinctions 
tender it impossible for labour to transfer itself r^r to 
new occupations. Society may thus be regarded ns consistips 
of a Bmes of non-competing industrial groups, vritliiMo 
competition among &e membens of anyone group or <*>!»« 
Now the only condition under which cost of prodneb'on 
toU regulate value is perfect competition. It follons that 
the normal value of •commodities-— the value which gives to 
Hie producers the average and usual remuaecadon— nifi 
depend upon cost of production only when the exdiangeis 
confined to the members of one class, among whom ftes® 
IS free rampetition. lu' exchange between dasses, or non- 
competing industadal groups, the normal value is simply s 
case of international value, and depends upon redprora 
demand, that is to say, is such as will satisfy the equation, 
of demand. Thia theory is a substantial contribution to 
economical science, and throws great l^ht upon thegeneatai 
problem of value. At the same time, it may be thought that 


It./. Ti I- -h « ougageu in expouna- 

• 1 j pt^Wo to indicate more thau generdly the 

doctrine effected by hin^^bat 
1 “®‘®^ “ estabhWng fo?Ium 

a daim to a plwe alongside of Birardo and Mill .Wl ) His 

S’ neve? f ^ economy, 

fa « ^ foiigotten that political econoiw 

consequently that its rraulte are entirely 

f iSl ®®®^* systems. It hra 

amply to trace the necessary connections among the nhe- 

^ctafees norulesfor practicef Furfeer 

be m distinctiy-opposed both to those %rho woMt^t 

intesral part of social philosophy 
L attempted to express ecoLmic ffi 

IS a mmed saenc^ its i^dng parti? mratel 

certain known causes, investiuaffin fhlir. ®tarts from 

Ml 

postulates of political Sm^my 

of production in its ralnrinn i analysis of cost 

theunivcmldeirate ji ??«?J“^“^ Accoiding to Mill, 

of labour and the nmfifa ^ P^^uction are the wages 

sense be ranaidcred*^ as S anT can in no 

be regarded as cost in ^ **®^® ®°*“® 

being treated from the poin??f"S^^ tbj whole problem 
whom, no doubt the iva^ niM capitalist, to 

cieiueuts of cost of ^ 

abstinence, and risk^SS labour, 

»l.o»S). .« ScSiS S''/ “■“? “"talT 


j wuuuoo uuB uvenuu&ea apome DruugabiOTwampiwaiueuuji 

I by Senior, who also had called attention to the beating of 
^ competition on the rdation between cost of prodnetion 
and valne. The cost to the producer fixes the limit bdov 
j which the price cannot fall withont the supply bong 
j affected; bntitisthe desire of the consumer— i. a, what 
I he is willing to give up rather Hum be compelled to pro' 
j duce the commodity for himself — that fixes the maxminiD 
J value of the arlide; To treat the whole problem of natol 
or normal value from the point of view of the prodneer fe to 
give but a one-rided theory of the facts. (4.) His defence rf 
J doctrine. Ibis doctrine, expounded Iff 

• m . .m » It... 


with great vk^nr by Thornton and F. ^ 

conseqnence of these attacks it bos been rdinquisbed <7 
Mill, but Csbmes still undertakes to defend if. He ^ 
tainly succeeds in removing from the theory inucb mat t® 
tended to ohscore its real meaning; end in placin| » w * • 
very best aspect. He has also shown the sense m vW 
when treating the problem of wages, we roust refertef^ - 
fnnd devoted to the payment. of wages, and hw 
out the conditions under which the wages fono ^ 
increase or decrease But he has not, it seems te , 
successful in showing that the theory is fruitful, or p 
any satisfactory ex^anation of the many compu 
questions connected with the varying rates of ^8®^ 

These points, of course^ do nob comprehend all or . 
all that Caimes has handled in his pecuKarfy « 
attractive manner. The Leaduuf Prindpl^t f®r ^ 
contain admirable disensmons on trades 
tion, together with a dear analysis of the diffimu* . 
international trade and ^ue, in which there w.® .g, . 

is both novel and valuably while numerous 
are treated throughout the volume. The m ® 
contaius the 'best exposition and defence know 
Birardo’s theory of rent; and the -^***5*/^®* psridjjs £• 
probably the most complete and successfuJ 
Bastiat's economic doctrines. 

CAIRNGOBM, or CAiMroonnM, .» 
applied to a wine-yellow or brown vmety oi ^ 
found, among other localities, on the 
in the south-east of Banffshire, Scotland, ta . 
being called Caimeona. The colour of wo ^ jajfk;. 
is due to a minute proportion of iron osjd®, ? 

through those above noted as bdougeff 
caiiUgorm^ into a didl grey, smoky qrarw. 
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"TBxielj, called morion. The same atone is found in com> 
merce passing under the names of false topaz, Bmzilian 
topaz, occidental topaz, and cinnamon stone (pierre de 
■camutte of the French). It is found in many parts of the 
world, Brazil produdng the finest deep hrown varieties; 
but fine stones also come from India, Bohemia, Mexico, and 
Pennsylvania. It is also found at the Canihrae Mines, in 
Cornwall In the cairngorm district masses weighing os 
much as 25 lb have been obtained, and an Edinbuigh 
]ai)idaiy cut nearly £400 worth of ornamental stones out 
of a single crystal. The cairngorm .is chiefly used for 
{Scotch jewellery, tlie mounting of gold and silver plaid- 
brooches, betting in the lids of snuil-mulls, the handles of 
dirks, Sx., and the ornamentation of other articles connected 
with the Highland costume. The stones are most efiec- 
tively set by covering the undersets entirely with oblong 
facets arranged in regular rows, surrounding the table witlt 
triangular facets and keeping the stone as thick as possible. 
By this means »eat brilliancy combined with depth of 
colour, is secured 

CAIIIO (ill Arabic, Misi>al-Kahira, or, as the lower 
classes of the population call it, simply ilasr), the modem 
caiiital of Egypt, occupies tlie natural centre of the country, 




Grountl-Plan of Cairo. 


1 . Kinm«74an (PIcse UiSeett AU) I 4. FKiKhTlicttre 
■3. Rn»4ti Rardent I £. Optn lion.*. 

,S I a En^liih and C<nnaa Cbardif*. 

•being situated on the east bank of the Nile, 1 2 miles above 
-the apex of its delta, 150 miles by rail from Alexandria, 
find 80 wcbt from Suez, in 30^ 2' 4" N. lat. and 31'’ 15' 
2C" B. long. It is built partly on the plain and jiartly on 
the lower fa]c]te3 of the rocky range of Mokattem, on a fpur 
of which stands the citadel, 250 feet above the level of the 
town. The prositect from the ramiiarts of this fortrebs is 
one of great luagiiificence and beauty*. Below lies the dty 
with its strongly-built walls and lofty lowcts, its gardens 
and squares, its palaces, and its mtrvjues, in all the iK-auly 
of their delicately-carved domes and minarets covered vrith 
- fantastic traceiy, the port of Bulak, the gardens and palace 
of Shubra, the broad river studded with is1and«, the valley 
of the Nile dotted with groups of trees, with the pyramids 


I on the north horizon, the fields, gardens, and villas on the 
west, and on the cast the barren cliffs, Irackcd by an ocean 
of sand. 

^ far a.s the portion within the walls is concerned, 
Cairo o^pics a site of about seven miles in drcunifcrencc; 
but during the reign of the khedive (properly Aidiv), who 
was born in the city in 1 830, it has extended, especially 
towards the river, so as to have a circuit of at least 8 or 0 
mile% Its improvement has kept {fice with its extension, 
and it can no longer be altogether deseribcfl as little better 
than a labyrinth of tortuous lanes, narrow, un;«avcd, and 
continually ewe[)t witli clouds of dust blown from huge 
mounds of rubliish outside the walls. New streets have 
been cut through the more crowded districts; and the 
Ezbekceyah, the principal square of tlie city, whidi was 
formerly allowed to lie waste, has been transfonned into 
public gardens with a lake in the centre, while houses and 
shops of considerable pretensions have sprung iiji in the 
neighbourhood. Most important of tlie new streets is the 
Boulevard Mehemet Ali, which traverses the city in an 
Muiost northerly direction from the Citadel to the Ezbe- 
kecyah. Between the western side of the older city and 
tlie river most of the ground hos been laid out in building 
lots, and in various parts, os particularly in the direction 
of Bulak, it is already covercfl with regular rows of hotifles, 
and forms the district of Ismaileeyali. Bulak, in fact, is 
not so much a distinct town as a mere suburb of the laiv^r 
city. Gas has been laid down in all the princijial streets, 
and water is suiiplicd by a comisiny to the houses of all 
those who comply with the ncccssaiy regulations. In spite 
of all the-ic innovations, however, the city largely retains 
its Oriental character, and in a hundred of its narrow 
streets it is easy to foiget that any change at ali has taken 
place. 

Tlie mast of the houses of the poorer dosses consist of 
miserable mud hovels, with filthy courts, dilapidated 
windows, and tattered awnings. In marked contrast to 
these arc tlie houses of the wealthier dtizens, built generally 
in a style of daboratc arabesque, the windows slioded with 
projecting cornices of graceful wocslwork, and ornomented 
with stained glass. A winding iiassage learls thrriugh the 
ornamented doorway into the court, in the centre of which 
is a fountain shaded with {lalm-trces. The princi[ial 
apartment is generally jiavcd with marble ; in the centre a 
decorated lantern is suspended over a fountain, whilst 
round the sid&s are richly inlaid cabinets and windows of 
stained glass ; and in a recess is the divan, a low, narrow 
cushion^ seat running round the walls. The basement 
story is generally built of the soft calcarerms {.tone of the 
neigldwuring bills, and the upper story, which contains the 
harem, of painted brick. 

The town is wailed oil inUj quarters, deriving their 
names from the character or condition of their occnjiants, 
and is intersected in its whole breadth by a canal which 
conveys the waters of the Nile from Old Cairo to the dif- 
ferent parts of the city. The citarlcl or Ei-Kalab r.as built 
bySaladin al>ont llGG,but it has since undergone frcfjuent 
alteration, and now contains a ;ialace erected by Mcbemct 
Ali, and a inosquc of Oriental alalsistcr founded by the farm 
pasha on the site of "Joeeph’s Hall.” In the centieisa 
jwcll called Joseph’s Well, sunk in the solid rock to the level 
of the Nile. Next to the dtadel in iroirfirtarice arc the 
mosques, 400 in number, including, however, many that are 
falling to ruins. Tlie ino^t rocgnificenl is the Mri^quc of 
Sultan Hasan, standing in the iniinediate vicinity of the 
citadel It dates from 1357, and is « lebraU-d for the 
grandeur of its jiorch and cornice, ai.-d the delicate honey- 
comh tracery which adorns them. Bwidts it there is tic 
3Iosqnc of Tulun {founded 679 a.i>.), cxliibiling very anciciit 
s{>ccimens of the pointed arch ; the Mo'qise of Sultan » I 
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Hakem, tke fanatical patron of the Bruzes, founded in 
1003, the Mosque A1 Azhar ('*The Splendid”), \rhich is 
piincipdly famous as the seat of a Mahometan universify, 
in which gratuitous instruction is given in the Koran ; and 
the Mosque of Sultan Kalaoon, attached by its founder to 
the great Mooristan or madhouse, which he established in 
1287. The Mooristan is no longer used for its original 
purpose having been superseded by an a^lnm at Bulak. 
There is also a large general hospital situated betwemi 
Bulak and Old Cairo, under the charge of native doctors. 

On the east of the city are the ^lendid structures 
erroneously known to Europeans as the tombs of the caliphs j 
they really belong to the (h'rcassian or Boi]^te Mamelukes, 
a race estiuguished by Mehemet All, Their lofty gilt 
domes and fanciful network of arabesque tracery are falling 
to ruins, and the mosques attached to them are the 
of a few solitary sheikhs, and of hordes of Arab beggars. 

Among the buildings which owe their eTiatein«ft to 
modern European influence the Italian opera, the French 
theatre, and the hippodrome may be mentioned. In Bulak 
is situated the Oovernment printing-press, eataMiiAp ti Ijy 
Mehemet Ali, from which numerous Oriental works and 
translations of French ori^nals are issued from time to 
time ; aud in a building by the river side is accommodated 
the unrivalled collection of Egyptian antiquities iTn»df> by 
M. Mariette for the khedive. The manuscripts which were 
formerly scattered among the various mosques and other 
institutions were recently coUecled to form a public library 
in the palace of the Darb Algamftmiz or Sycamore Street, 
•^e catalogue already occupies 333 page^ and the collec- 
tion is specially rich in copies of the Koran and worla of 
grammatical exegesis. In 1875 a geographical society was 
founded by the khedive for purposes of African discovery. 
A few periodicals are published in the city, but in this 
respect Cairo is much behind Alexandria, The scheme of 
public instruction is mainly that which was orj^uized by 
Mehemet All, and embraces primary, preparatory, and 
special school. In 1872 there were 1025 students and 
141 teachers in the Government colleges, and the national 
schools were attended by 4721 pupils, while in the Mosque 
Aj Azhar 6774 were enrolled. The higher scholastic in- 
stitution comprise a commercial and a juridical school 
n the Darb -Wgamamlz, a school of arts and industry at 
Bulak, and military schools at the Abbasseeyah. There 
are several Christian churches and missionary stations in 
the city, and most of these maintain some ed iiwttinnni 
machinery, so that there are Armenian, Gredc, Coptic. 
Homan Cathoh^ and Protestant schools. Of special in- 

Englishmen is Miss TThately’s institution in the 
Abbasseeyah road. *** 

The c^merce of Cairo is of considerable extent and 
^nety, but consists mainly in the transit of goods. 
Gum, ivoor, hides, and ostrich feathers from the interior. 

^PPer Egypt, indigo and shawls 
SScr ^ tobacco from Asiatic 

manufactures, such as machinery, 
r’’ woollen goods, are thT^oro 

S Tlie traffic in slaves, which was at one 

aTrSn carried on to 

bvMoh*ini»f \r"f E**}iik arc several factories founded 



Gezirah on the left ; and new carriage roads, bordered lij 
acacias and ^camore trees, have been constructed to 
Heliopolis and the pyramids of Gizebiespectivtiy. 
terminus of the railway lines of the delta and isrtinine is 
situated to the north of the city, but the Upper Egypt line 
stops short on the left bank of tiie- river at EmlnlKdi 
opposite Bulak, and the trains have to be taken across bra 
ferry. 

From the central situation of Cairo, and its praamity to 
the hot sandy deserts, the temperature is much higher tbere 
than near the coast; but the diseases which infest it, such 
as the plague, ophthalmia, and malignant fevers, seeni to 
originate in its “stifled filth,” and other local causes, winch 
advanmng civilization will greatly remove, rather than in 
the unheMthiness of its situation. Its death-rate is greater 
than that of any European capital, but this is partly to he 
accounted for by the fact that numbers of natives come to 
the city in order that their last hours may be spent vrithin 
its wa]^ The greatest mortalify is during winter, and a 
larger proportion of deaths is caused by consumption than 
by any other disease. The average temperatare thronghont 
the year .is' 7l“*16 Fahr.; but the mean of the separate 
months varies from 54" in January to 86" in August. The 
temperatare by night is sometimes 40" below the high^t 
point reached during the day, more espedally in March and 
April, when the south and south-west winds' prer^ and 
the thermometer frequently rises to upwards 'of 100" in th? 
shade. In 1871 the number of rainy days was only 9 , 
and the total duration of the fall was 9 hours 8 minnt^ 

The population of Cairo is of a very mingled description, 
and presents a very picturesque and interesting a|?pearana 
About the b annin g of this century it was estimated to 
amount to about 200,000, which was supposed to compns 
121,000 Mahometans, 60,000 Copts, 4000 Jew% ““ ‘ 
numberof Franks, Greeks, and Amenians. 
bets about 350,000, which may be distributed m the i • 
lowing proportions : — 285,000 natives, 25,000 bnbians a 
natives of the Soudan, 10,000 Tur^ 30,000 
Levantines, and upwards of 19,000 Europeans, in® 
man and English colonies are both pretty numerous, 

possess each its own church. . - . 

About 2i maes AW. of the citadel, end Ij from 
of the city, lies the town of Misr-al-’AtikaA or Old 
on the Nile near the mouth of the canal which now novs 
Cairo, and opposite to the famous NUometcr at the 
the island of Bandah. It ocenpies the site of the ao^ . , , 5 . 

city or fortress of E^lylon, of whoso origin 
parently little value are told by Diodorus a“4 otne» J j,, 
appears in Ptolemy’s Tables, and Bhaho 


>yl( 

employed in medit 
denoting the sncccssive ! 
may have been inflnenced I, 

05 represented by Baghdad, with the poww 
same time it iT real survival from the an^t 
Babylon on the Nile is mentionod by Qregoiy tj* 

A.D.), in connection with the Granaries ^ f,- 



capital of the Tnrkfrh province w 

1798, when it was oipturcd by the frepch, A?* 

in 1801 by the Turkish and EngiKh i.,^ jn iJ* 
his ]M>aition by the m.-issacre or the 
1811, and laid the bash of the indejwrience o. 
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, CAIRO, a city of the Cnited States, capital of Alexl 
ander county, lUinoi^ situated between Ae Ohio and 
Mississippi, at the extreme south of the State, 147 nn'lne 
tom St Louis ^ raiL On account of its low situation 
it has often sunered tom inundations, esp eniitlly in the 
.summer of 1858, when it was nearly destroyed, but it is 
now better protected l^ embankments. Steamers ply 
between the city and the Ohio and Mississippi ports, and 
it is an important depot for the produce of the neigh- 
bouring States. Large wardiouses have recently been 
bnilt^ and both city and trade are steadily increasing: 
Cairo possesses a fine custom-house and county buildings. 
Population in 1860, 2188, and in 1870, 6267. 

CAISSON, in engineering work, is a dumber of iron 
or wood whi^ is used in the construction of subaqueous 
foundational, — such as those required for the piers of 
bridges, Ac. Its object is the same as that of a coffer-dam, 
viz., to allow, the work to be carried on below the water- 
lev^ — ^bnt it is used in places where either the water or 
the permeable soil is too deep to allow a dam to be erected. 
In cases where the bridge piers are hollow cylinders of 
iro^ th^ not unfrequentlyform thdr own caisson^ — 
thdr own weight, or that of ballast placed upon them, 
forcing their lower edges into the ground. The material 
left irithin them is dredged up or excavated as they de- 
scend. Where, however, the soil is not so soft, or is mixed 
with stones, this sdClowering becomes impossible. The 
lower part of the caisson is then commonly fbrmed into 
an air dumber, open at the bottom, and resting upon the 
bed of the river Air is pumped into this at a pressure 
corresponding to its depth bdow the surface of the water, 
and the excavation is carried on by men working in the 
compressed air as in a laige diving-bdL In some cases 
the masoniy of the pier is built within the caisson on the 
top of the chamber as it descends, the dumber itsdf being 
eventualty filled up with masonry or concrete, and left to 
form the permanent base of the structure j in others the 
caisson is lowered (as the excavation goes on) by wei^ts; 
and when the required depth has been reached^ the masoniy 
is commenced within the aiivdumber, and the whole caisson 
raised again as the building proceeds. Probably the largest 
caissons ever used are those of the East River Suspension 
Bridge (a structure still unfinidud) at New York, of which 
one was 172 feet long by 102 feet wide. See Bridges. 
For military caissons see Fobtificutioe. ( 

CA^Hj^SS, the most northern county of the Scottish 
mainland, bounded W. and S. by Sntherlanddiire, and E. 
and N. ly the Northern Ocean, is situated between 58” 8' 
and 68” 40' N. lak, 3” 0' and 3” 65' W. long., and has an 
extreme length of 53 miles, an extreme breadth of 33, a 
coast line of 105 miles, and an area of 455,708 acres or 712 
square miles. The form of Caithness resembles an irregular 
triangle, having as its greatest side the line of coast on the 
S.E., stretching from the Old of Caithness to Duncansby 
Head ^e smace of the county generally is fiat and 
tame, consisting for the most part of barren moors, and 
being almost entirely destitute of trees. It presents a 
gradual slope tom the north and east upwards to the 
ridge of hilla on tiie west and south, whidi separates it from 
Sntherlandshire, and on the southern boundary, where it is 
bifurcated, attains conriderable elevation. The one branch, 
called the Maiden Paps, contains the peak of Morven, 2334 
above the level of Ae sea; the other, continuing in the 
line of the main ridge, juts into the sea, and terminates in 
the huge granitic precipice of the Ord. In the centre of 
the county, hemmed in by the hills on the western 
boundary, the ridge of the Maiden Paps, and the sea, is a 
laige undulating plain comprising nearly four-fifths of the 
whole extent. On its southern side it is broken up by 
several detached hOls, and in the interior contains a con- 
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siderable number of small lakes. The most depressed part 
of the county lies in the peninsula formed in the nortit- 
east comer by the indentation of Dunnet Bay and Sinninir 
Bay. more elevated portion presents a light sandy 
soil, which admits of considerable cidtivation, but the low 
groimds are covered with extenrive morasses, producing 
only heath and ron^ grass. 

The geological formation consists chiefly of sandstone, 
sandsteme flag, and occasionaRy limestone; but granite 
and gnmss are also found in the west On the east Caith- 
ness presents a precipitous coasts with scarcely a creek in 
which a vessel, even of small size, can find shdter. On 
the northern coast, where the Fen^nd Firth separates it 
from the OAn^ idands, stand at the distance of 13 miles 
from each other the two bold headlands of Duncansly 
Head on the north-east and Dunnet Head on the north-west 
The latter, the most northern point of Scoi^nd, is situated 
in 58” 40' N. lat and 3” 21' W. long:, and is crowned by a 
ligjhthonse, with a fixed li^t, built on the tod: 346 feet 
above the level of the sea; while the former is marked by 
the white steeple of Cannisby on the west The navigation 
of the Pentla^ Firth is attended with considerable danger, 
from tile strength and eddies of the current Off the 
idand of Stroma, which is sqiarated from the mainland 
by a strait three miles broad, is a small vortex called the 
Swalchie ; while nearer the shore are the '* Merry Men of 
Mey,” a group of breakers caused ly eddies between 
projecting hea!^nde. On the east coast^ in addition to 
the harbour of Wid^ erected in 1831, at a cost of above 
jS 40,000, and since improved at farther expense, there is a 
smaU harbour at Sarclett and another at Staxigoe, a small 
pier at Clyth and another at Lybster. On the northern 
coast Scrabster roads in Thurso Bay afford tolerably good 
anchorage, whUe at Thurso and Swddde Bay axe com- 
modious Imrbonis for larger vessels. 

^e climate of Caithness is variable, bnt not imhealthy; 
and though the winter storms fall with great severity on the 
nnshdterra coasts yet tom its proximity to a large expanse 
of sea the cold is not intense and snow sddom lies many 
days continuously. In winter and spring the northern shore 
is subject to frequent and disastrous gtdes from the N. and 
N.W. The waters of Forss, Thurso, and Wick, are the 
principal streams which traverse the county, but none of 
them are of any particular importance. The largest lochs 
are those of Watten and Cathd ; there are numerous small 
ones well stocked with trout 

A great diange has been effected in the agricultural 
pocition of Caithness, chiefly by the late James Traill, Esq. 
of Ratter: ^e farms along the coast are still mostly in the 
hands of small farmers, who cnltivate the soil only during 
the intervals of the fishing-season; bnt inland, in Uie more 
elevated districts, and amg the banks of the principal 
streams, the land is let out into large farms, with leases 
long enough to encourage the holder to improve the soil 
and practise a rotation of crops. The average extent of 
land held ly each occupier, in 1874, was 39 acres, much 
larger than the average in Sutherlandshire, which only 
amounted to 10 acres in the same year. In the pasturage 
ground, black cattle and sheep, chiefly of the Leicester and 
Cheviot bree&, ore reared for the southern markets ; and, 
independently of the weekly corn-markets at Thurso and 
Wick, the rapidity of communication with the south is 
opening up a valuable market for the produce of the dairy 
and farmyard. 

The principal crops raised are oats, beans, potat^, and 
turnips; wheat can be grown only where draining has 
been carried to considerable perfection. In 1874 there 
were only 87 acres in wheat, 1895 in barley, 70 in rye, and 
27 in peas; while oats occupied 33,071 acres, turnips 14,04!^ 
and potatoes 2190. In the same year there were 21,567 
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acres ia permanent pasture, and 6222 in temporary grass, 
w^e only 440 rrere covered' with wood. The number of 
cattle of all kinds iu the county was 22,616, sheep 108,829, 
horses 4969, and pigs 1789. But the great source of profit 
to the inhabitants is to be found in &e fisheries of cod, 
ling, lobsters, and herring, which abound all around the 
coast. The most important is the herring-fishery, though 
it has considerably lessened in value during the last twenty 
or thirty years. Beginning about the end of July the 
season lasts for about six weeks, the centre of operations 
being at Wick and the surrounding districts. The number 
of fishermen empbyed in 1874 was 4304 ; and the value 
of boats, nets, lines, &c., for the same year, was estimated 
at £1 12,270. Besides those more immediately engaged in 
manning the boats, the fisheries give employment to a 
large number of coopers, curers, packers, and others. The 
salmon-fisheries on the coast and at the months of rivers 
were formerly very productive, and ate still let at high 
prices. At intervals along the coast are valuable quarries 
of freestone and slate, and of excellent flag for pavemente ; 
but the county is far from rich in other minerals. RHglu-. 
traces of lead and iron have been found in the mountainous 
districts j and indications of coal, or rather of bituminous 
shale, have been noticed at Cannisby. The only article of 
manufacture is woollen cloth. The Highland Eailway, 
opened in 1873, enters the county from Sutherlandshire, 
and curves through the centre to Wick, passing Altnabreae, 
Scotscalder, H^alkirk, Georgemas, Bower, Watteu, and 
Bilbster j while a branch line runs from the Georgemas 
junction to Tliurso. 

The early history of Caithness may, to some extent, be 
tmcod in the various character of the remains and the 
diversity of its local nomendature. Piets’ houses, Nor- 
wegian names, and Danish mounds attest that the Cdts. 
were successively displaced by these difibrent tribes; 
and the uumber and strength of its fortified keeps leave 
us to infer that its annals present the usual record of feuds, 
faults, and reprisals. Circles of erect stones, as at 
Stmnster Loch and Bower, and the mins of Eomanist chapels 
and places of pilgrimage iu almost every district, illustrate 
the changes which have come over its ecclesiastical condition. 
Ihe most important remains are those of Bucholio Castle, 
Gmiigo Castle, and the tower of Eeiss ; and on the S.E. 

SJ*"® 0/ Pytt, Swiney, Forss, Latheron, 

^oekinnan, Berndale, Achastle, and Dunbeath,— of which 
the last IS romantwally situated on one of the detached 
of sandstone rock that are frequent along the 
^ithn^ coast About six miles from Thurso stand the 

residence of the ancient bishops 
thp 0“ tte shorcs-of the Pentland is situated 

House The total 

number of landowners in 1872-3 was 1030,— among the 
^t impo^nt being the duke of Portland, with 81,605 

ehnnikia ’ t contains twelve churches and two 

S ttn r 

to the Free Otumi r ®®®bc) ; seventeen belonging 

S Gwlicr « some! 

Catholic at Wick. * IPresbytenan, and one Roman 

The county returns one member tn i 

wickW m 

hurgh, Sarclctt, and ItaxSoe. pMtletown, Louis- 


39,992. In the last year the males number^ 18,937, and 
the females 21,055 ; and there were in the county at 
the same date 7474 i^abited houses, 203 vacant and 431 
building. 

CAIUS, Kaye, or Keye, Dr John (1510-1873), ihe 
founder of Cains College in Cambridge, was bom at Nor- 
wich in 1510. He was admitted while very young a- 
student at Gonville Hall, Cambridge. From his ezerdses 
performed there it seems probable that no intend^ to 
prosecute the study of divinity. He visited Italy,' wherehe 
studied under the celebrated Montanus at Padua ; and in 
1541 he took his degree in physic at Bologna. In 1543 he 
visited several parts of Italy, Germany, and France ; and 
returning to England, he began to practise first at Cam- 
bridge, &en at Shrewsbury, and afterwards at Norricb. 
He removed to London in 1547, and was admitted fellow 
of the College -of Ph}’sician8, of which fie was for many 
years president. In 1557, being then physirian to Queen 
Mary, he obtained a licence to advance Gonville Hall into 
a coUege, and he endowed it with several cohmderaUe 
estates, adding an entire new square at the eiqpense of 
£1834. Of this college ‘he accepted the mastership, 
which he held till within a short period of his death. He 
rras physician to Edward VI., Queen Maty, and Queen 
Eiizabeth. Towards the end of his life he leiiied to 
his own college at Cambridge, where having resided the 
mastership to Dr TiCggie of Norwich, he spent the remainder 
of his life os a fellow commoner. He died in July 1573, 
and was buried in the college chapel Dr Caius was a 
learned, active, and benevolent man. In 1557 he erectw 
a monument -in St Paul’s to the memory of Liimcre. In 
1563 he. obtained a grant for the College of Ihyaaansto 
take the bodies of two malefactors annually for dissectnm ! 
and he was the inventor of the insiynio which distmgoBB 
the president from the rest of the fedlowa 
His works aro— 1. Annals of ike College frm 1555 to 15J‘- 
Tmnslntioii of sevei^ of Galen’s work% 
abroad. 3. Hippocrates de Ncdicametdis, discor^ 
lished by l)r Cdns ; also He Jtaiione Fieius, Imv. 1556, wo- 
He Jlfendeii Afetkodo, Basel, 1564; Lend. 1566 , 8to. 5. 
of (ke Sweating Bicknsss in England, Londj 1556 , 172h . 

titled He Ejdicmera Britanniea. 6. Histan tf Oa IS« 
Cambridge, Lond. 1668, 8vo; 1674, 4to, in Letin. *• 

Sritanniels; but it is doubtful ■whether thfa work wm ew 
8. Of some Bare FUmts and Animals, Lond. 15t0. _ **.-* ^, 
Brilannids, 1670, 1720. 10. He PronuneitUiene Gr^ " 

Linguec, Land. lB7i. 11. He Zdnis pnprits, Lond. UiO. 

wrote numerous oAer works which were never imnteo. 


CAJAZZO, or Caiazzo, a town of Italy, in P ^ ^ 

of Term di Lavoro, and district of Piedimonte, si 
a height on the nortli bank of tlie .-j jj 

miles from Capua. It possesses a fine rameara j - 
defended by a castle of Lombard origin J ® P . 
interesting for ^e ruins of the Roman Calatta, 
still found in the town and neighbourho^ f 
chiefly of remains of the outer walls, and a ’vtiow 
still oflbrds a good supply of water. * « toBih 

are also extant, and the inhabitants P®®" p- win ift 
which they maintain to be that of A. ^ j • f«Q 0 cnfir 
Calatia was originally a Samnite torm, and ^ 
mentioned in the earher wars of the hot 


date it became a municipal city of th* 

makes no appearance in history. The pop 
present town is 5892. . , Jistiflofi* 

CAJEPUT OIL, a volatfle oU proboWf 

from the leaves of Jfdaleuea leueadodenm^ > 
other species. The trees ir.iov 

throughout the Indian Archipelago, the W y » j., ^ 
and over the hotter parts of the Australia gele^. 

the greater portion of the oil is the na*^' 

Island. The name Cqjeput is denv ed jigtd 

Kayu-puti or white 'wood. The od w prepa 
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collected in a hot dty day, \rhich are macerated in water, 
and distilled after fermenting for a night. As imported into 
Europe it has a greenish colour owing to the presence of a 
minute proportion of copper, which can he separated, leaving 
the oil perfectly colourless. This oil is extremely pungent to 
the taste, and has the odour uf a mixture of turpentine and 
camphor. When dropped in water, it diffuses itself over 
the surface^ and then entindy evaporates. Chemically, the 
oil consists in large part of, the bihydrate of cajpntene, from 
which cajpntene having a hyacinthine odour can be 
obtained ly distillation from 'anhydrous phosphoric add. 
Like other volatile oils, the cajqmt is a powetf^ stimulant, 
and is used medicinally where such medicines are required. 
Some practitioners have given it a high character os a 
remedy for cholera ; but it dues not appear to have any 
claim as a specific in the treatment of that disease. The 
dose taken internally as a stimulant, antispaamodii^ and 
diaphoretii^ is about five drops. It is nsed externally ns a 
rul»facient, and is also resorted to orcasionaUy with advan- 
tage in toothache. The oil from some spedes of £uealpptus 
bears aclose resemblance in odour and properties to cajepnt. 

CAJETAX, Cabdiiiai. (1469-1534), was born at Cqjeta 
in the kingdom of Naples m 1469. His proper name was 
Thomas de Tic^ but he adopted that of Cajetan &om his 
birthplace. He entered the order of the Dominicans at the 
age of sixteen, was for some time professor of divinity, and 
in 1508 became general of the order. For his zeal in 
defending the Pap^ pretensions, in a work entitled 0/ the 
Power of the Pope, he obtained the bishopric of Gajeta 
He was afterwards raised to the archiepiscopal see of 
Hilermo, and in 1517 was made a cardinal by Leo X. The 
year following he went as legate into Germany, to quiet the 
commotions rabed by Luther against indnlgences j but the 
Reformer, under protection of Frederick dector of Saxony, 
dst him at defiance; for though he ob^ed the cardinal's 
summons in repairing to An^boig, yet he rendered aU his 
proceedings ineffectual Cigietan was employed in several 
ether negotiations and transactions, being as able in business 
as in letters. He died in 1534.. He wrote commentaries 
upon portions of Arbtotle, and upon the Swmma of Aquinas, 
and made a carefnl translation of the Old and New Testa- 
ments, excepting Solomon’s Song, the Prophets, and the 
Revelation of St John. 

CALABAR b a district of somewhat indefinite bound- 
aries, situated on the West Coast of Africa, in the Bight of 
Biafra, between 4” 20' and 6° N. lat, and between 6” 30' 
and 9” K long. The name corresponds to no geographical 
cr politicBl unify, but b convenient as provbionally com- 
pr^ending a stretdi of country of considerable commereiol 
importance. The coast line b frequently regarded os 
extending from the Nnn month of the Niger, to the 
nmghbourhood of the Cameroon Mountains, and thus 
includes the estuaries of the Brass River pr Ibwon-Toro, 
the Smi Nicholas or Kola Toro, the New (bbbar, and the 
Bonny, whidi are all deltaic branches of the Niga, as well 
as San Pedro or Kan Toro, and the important 
embouchure of the united streams of the Cross River, the 
Old Calabar, and the Great Qua River. The interior of 
the country b still unexplored, and the inbnd boundary b 
left completefy vague. The soil of the whole coniiti}', for 
150 miles or further from the sea, b purely alluvial ; and 
the surface b literally covered with bush except in the very 
limited areas nnder cultivatimi. Further inland, especially 
in the direction of the Cameroon Mountains, the devation 
increases, the soil becomes more varied and decidedly rocky, 
and the. forest grows clearer of underwood. Thb higher 
regjon is ridi in natural productions, fumbhing — ^besides 
the palm-oil which forms tiie main artide of fordgn trade 
on the coast — ebony, bamboos, sugar, pepper, yams, Indian 
corn, plantains, and a ^'ariety of woim^ 
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Leaving the western portion whidi bdongs to the ddta 
of the Niger for treatment in the artide on that river, we 
will confine onr attention here to the dbtrict watered by 
the Old Cabbar, the Cross River, and the Qua, which more 
particnbrly deserves the name of Cabl»r. The common 
estuary of these three rivers enters the ocean about 5° N. 
lot. and 8° 20' R long. It b about 10 or 12 miles wide 
at its month, and maintains nearly the same width for about 
tlurfy miles above the bar. At the junction with the Crass 
River the Old Cabbar fonns quite a labyrinth of chnnnd s 
and islands, and it b obo unit^ with the Qua by a number 
of creeks. 

The exact position of tiie sources of these rivets has 
never been ascertained, but, according to native -report, 
that of the Old Cabbar is situated in the neighbourhood of 
Iko, which b not very far beyond Uyango, the furthest 
point inbnd reached % Captain Hopkins and the Rev. 
&mad Edgerley in them journey of exploration in 1872. 
The truth of thb report b rendered almost certain by the 
diminished sbe of the stream in the vicinity of Uyanga ; 
and it b thus probable that the mountains in which both it 
and its sister streams take their rise are the Rimsby range, 
forming a western extension of the Cameroons. 'The Qua 
River b comparatively smaU, and navigation b impeded, 
at no great distance up, by sand-banks and fallen trees. 
Further inbnd its course b abo broken by rapids and 
several cataracts. 

The country watered by these rivers is occupied by a great 
number of separate tribra, such ns the Ffik, the Ekoi, the 
Ibomi, tiie Ok^ong, and the Aqua, who are politically 
independent of each other and speak separate languages. 
Of these the most important ore the Efik, or people of 
Calabar in tiie strictest sense of that word, which was 
originally applied by the Portuguese dbcovercra to the 
tribes on the coast at the time of their arrival, when as yet 
the present inhalntants were unknown in the dbtrict. It 
was not till the early port of the 18th centuiy that the 
Ffik, owing to civil war witii their kindred the Ibibio, 
migrated from the neighbourhood of the Niger to the 
shores of the Old Calalnr, and established themselves at 
Ikoritungko or Creek Town. In order to get a better share 
in the European trade at the month of the river a body of 
colonbte from this cify migrated further down and built 
Obutong or Old Town, and shortly afterwards a rival colony 
establbhed itsdf at Aqua Akpa or Duke Town. 

For a time it seemed os if Creek Town would disappear 
before its younger competitors, but it was again robed to 
power by Ring Eyo Eyo, who defied the interference of his 
rivals. The only political bond of union between the 
various towns b the Esbo^ e kind of secret society into 
which admittance is obtained on the payment of a certain 
fee to each of the existing members. The power of this 
assoebtion b almost unlimited, and b used inrinciiKilly for 
the benefit of ite members. Fornieriy it was one of the 
greatest curses of the country, from the barbarous customs 
mingled with ite rites ; but it b, under European direction, 
being turned into a means of promulgating a mure civih'zcd 
code of laws through the various towns, and it forms a 
kind of constitutional defence agmnst the despotism of 
individual kings. However uusatisfactor}- the condition 
uf the country still is, there b no doubt European influence 
of a beneficial kind is gradually making itself felt. The 
universal belief in the most terrible kinds of witchcraft is 
slowly being shaken ; the use of the csere or Cabl<ar bean 
as an orde^ and for purposes of religious piugation, b 
becoming much less frequent ; the murder of twin children 
b no longer a national custom ; and the massacre of hts 
sbves on the death of a king has been abolished The 
present king of Creek Town is at least nominally a 
Clubtbii ; and, according to Consul laringstone. “hundreds 
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of dccently-drossod natives of botii seses regularly attend 
divine service ” at the mission stations. These number five 
or six, and are supported by the United Presbyterian Chuidi 
of ScotUiud, which began its labours here in 1846. 

The predominant language, not only among the people 
of CalaW proper, but also of the various tribes on both 
rides of the Cross Biver, is Efik, whidi bids fair to be tire 
common commercial speech of the whole district. It & 
really a modified Ibibio, and present traces of what is 
kuoum as alliterative concord, though this is by no means 
a nnivorsnl characteristic. It has been reduced to writing 
by tho missionaries, who have employed the ordinary 
English alphabet. Considerable progress has been made in 
tho formation of an initiatoiy literatnrc; no fewer than 65 
volumes having procoeded from the mission press. Host 
important of those aro the Efik translation of the Kew 
Testament by H. Goldie (186a), tho translation of the Old 
Tostamont by Dr A. Bobb (1868), and a Dictionary of the 
Efik by H. Goldio, published in 1863. Captain James 
Broom IVallcer of Duko Town, who has explored various 
parts of tho countr}*, presented several cluirts'to the 
Bojal Geographical Sooiot]*, which are reprodneod in the 
Uiiited Pmbj^tenan Mimoiiarif Hecoi'd for 1872 and 1875. 

Scallow M. \Vndildl, 3r«ffn<j/.aiMs Tfarsin the irtst Indies and 
wn/ni? 1866 ; “Details of Explotntious of flic Old (^labar 

CALABAR BEAN, tho seed of a leguminous plant, 
I^Ajfsosttffma wnaiosum, a native of tropical Africa. The 
plant has a climbing habit like tho scarlet runner, and attains 
a height of about 50 feot, with a stem an inch or two in 
thickness. The seed pods, which contain two or three seeds 
or beans, aw 6 or 7 iiiohcs in length j and the boons arc 
about the size of an ordinary horse beau but much thicker, 
with a deep chocolate brown colour. They constitute tho 
^r-o or oirieal beans of the negroes of Old Calabar, being 
adnumstewd to persons accused of uitchcraft or othw 
enmra. In cases where tho poisonous material did its 
dciidly work U uus hold at once to indicate and righth’ to 

punish guilt; but when it was rejected by tho stomal of 
the accused, mnocenco iras held to bo satisfactorily estab- 
lished. A fom of duoUing irilh tho seeds is also known 

each oahng one-half ; that quantity has been known to kill 
bSinWri”®*’ thus highly poisonous, the 

Dn^uwh It from any harmless leguniinoiis seed, and very 
teroiis efieefs hare resulted frJm its being i, caSo^SJ 
eft m the miy of children. Tho beaus irereZt S 
duced into England in tho year 1840; but tho plant im 

1S61, and its phv5Slogi«a 
thar’wwTff Thoimw B. Fraser. 

Sich id .L 1 ^^*''?. seeds to 

Siornmi^cn • Pbysostigraine was applied; and under 

but it?s not vl’t P>^Pe”*d from them; 

........ .. quite certain that the two ttnlnfnnona nvA 


tions. A rommitiPA nf niunorous iiivcstiga- 

uuilerProfe.iaor llu*»\ii[>‘ m ** ^Ifitish dfcdi&il Association 
Wtween mijihats of at'nwiine ni ?”**» the antagonism 
«n\y withiti inmiif *!***•*? of Calabar bean 

]*urprtje< aicojiiin, 5^ so that for practical 

Uw j j. ^ antidote to Cnhtiar be.<ui. 

« wn oi tbe s;ui,c committee into tli« 


of hydrate of chloral and Calabar bean, however, pnms 
that they ate mutually antagonistic, but as the tore 
influence of the Calabar bean is veiy rapid, it is necessaq 
to administer the chloral as soon as posrible after the 
Calabar bean is taken. Calabar bean in flu form d 
powder and extract is'u^d in medical practica It hits 
been cbiefiy employed by dphthalmists to produce coDtIa^ 
tion of the pupil, but it is also used in tetanus, neural^ 
and rbenmatic diseases. 

CALABOZO, or Oalasoso, a toam of Yeuezudi, 
formerly capital of the province of Caracas, but now d 
that of Gnarico, is situated 120 miles S.S.W. of theeit; 
of Caracas on the left bank of the Biver Quarica Blm 
so low that during the rainy season it is frequenfljr 
surrounded by the floods ; and in the summer it is exposed 
to extreme heat, the average temj^eiatnre bring 88* fhbr. 

It is well built^ with streets running at t%ht apgH and 
it has several fine churches, a coUegc, and public sdiook 
Its situation on the main road from Atagua to Aparemate 
it the scab of a considerable trade; and the surronudiDg 
conntiy affords ' extensive pasture for cattle There an - 
thermal springs in the nrighbourhood. Ori^aally a amw 
Indian village, Calabozo owes its existence as a tow w 
the Couipania Guipnzeoana, who made it the ^ 
of thrir mercantile stations in the beginning of the J 
century. In 1820 it was the scene of a battle lawiffi 
Bolivar and Pttez beat the Spanish general Mora 
Populatiou in 1873, 5618. ^ • #. (i, 

CALABRIA, the name given by the Roirana to ^ 
peninsula at the south-eastern extremity of Itolyi a 
given to tho peninsula at the south-western Y* , , 

former district was called by Ike Gteife ^ 
Hessnpin, though these terms 'wexe varwa^ « 
sometimes also indnded all the south-east of J» ^ 
Lucania^to the Gatganian ri # 

Augustus, Calabria was the 'district ^th ana . 
line drawn from the neighbourhood of 
Brundisium, corresponding to the modem Te^ B-, n^;ri iHB 
The principal cities were Tarontum ir^ 

(Brindisi), and (Otranto), 

ports. ThomhaStautswere^eutmessBdab^^^ 

Hessapians, both probably of Os**® 

Niebuhr, howeve^ considered theOalabnans toW 

itttrnders distinct from the other trib^ . 

Aiiriciit Calabria was a cowtry of 

goiitio ascents, having a soil of Tertiary Im , 

no rivers, and scatedy any 
siunincr, a dimate of intolerable heat, 
fertile, produdug the dive and vine. Ij 

Owingto its position Oilabria J®® loagdcg®®^^^ . 

Groo^ against the Goth% n^ntineeaf^ 

was the lost portion of Italy lost by the B (eBtaJ* 

In the time of the Norman monarchy, ' .irjjjtjfnrid* 

thoro took place a ourioas change m the ajF jufrt 
aauio, tho cause and exact date of wh ^ 

with any certainty. An 
probability is, however, given. ^ v.:. Ktfsessi®'’ 

extended the name Calabria to • 

Southern Italy ; and when *b«r 
eastern peninsula became }? „> (her • ■ 

that ill the south-westcni It . 

name to the latter instead of tJjai tt* 

however, till after the Nonnan C ^ ; 

urns nnivereally employ;ea in ■ ; 

In modern times Cabbna, .. 

Itulinn kingdom, was tho 

into which the continental part o j *^*^^*1^ «* " 

or of the Two Siidlics. was sixiv-sfex ' 

the name giwn to three out of the , 

the iiccscnt division of Italy, it *•' 
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of Italy, being bounded on the N. the province of 
Basilicata, on the £. by the Gulf of l^ianto, on the W. 

the l^henian Sea, and on the S. by the Ionian. It 
extends from Cape Spartivento (37° 56' N. lat) to Monte 
FoIIino on the southern border of Basilicata (40° 0' N. lat.) 

The territory is well watered, and exceedingly rugged 
and mountainous ; but the summits of the hills are covered 
with extensive forests of oak, beech, ehn, and pine, and 
towards the coast the branches of the Apennines open up 
into fertile valleys. Earthquakes and violent storms are 
very comnmn; and there is extreme heat during the 
summer season, on the approach of which the wedthier 
inhabitants migrate aimnalfy to the lofty table-land of La 
SQa, where their flocks are fattened in the extensive 
pastures. The agriculture of Calabria is in a very rude 
and barbarous condition, a drcumstance whi^ is partly 
attributable to the extreme fertility of the soiL The 
ptimnpal productions are corn, wine, raw silk, olive oil of 
an inferior quality, cotton, ric^ liquorice, and safiroiL 
Manna, collected from the manna-a^ {Ojmvs rotundi/dia), 
was at one time a somewhat important article of com- 
merce ; bnt very little is now collected. Oranges, lemons, 
figs, mulberries, honey, and tobacco are also produced, 
llte horses of Calabria are remarkable for their mgh spirit 
and compact form. There are considerable fisheries of the 
tunny, the swordfish, the anchovy, and mullet. 

The three provinces into which Calabria is now divided 
are Calabria Citmore, Calabria TTlteriore Seconds, and 
Calabria TJlteriore Frima. 

Calabria Citerior^ or Cosenza, is the most northern of the 
three provinces, and has an area of 2613 square miles, with 
a population in 1871 of 440,468. The southern and 
central districts are covered ly the vast forests of La SUa, 
which furnished timber for the navies of antiquity. The 
principal rivers are the Cmti, which after a course of 60 
miles falls into the Gulf of Taranto, and the Meto, which 
rises in the heart of La Sila, and falls into the Adriatia 
The principal towns are Croenza, Bossano, Paola, and 
Castrovillari. . 

Calabria TJlteriore Seconda, or Catanzaro, on the south 
of Ctdabria Citra, having a coast line from the Funta ddl’ 
Alice to the Callipari on the eas^ and from the Savuto to 
the mouth of the Messina on the west^ has an area of 2100 
square miles. Population (1871) 412,226. At Catanzaro 
is a manufactory of silk; at Maida there are some seams 
of coal, antimony, and alabaster, which might be made 
available for exports. The principal towns are Catanzaro, 
Cotrone, Nicastro, and Montdeone. 

Ci^bria TJlteriore Prima, or Beggio, the most southerly 
province of. Italy, contains an area of 1250 square nules, 
with a population (1871) of 353,608. On Ue northern 
frontier are the mines of Lo Stilo, faom whidi the iron is 
obtained for the Government foundries. The ptindpal 
towns are Beggio, Gerace, and PalmL A railway line now 
rnns from Begpo to Taranto, along the coast of the Ionian 
Sea and the Gdf of Taranto. - 

CALAHOBBA, the capital of the judicial district and 
diocese of the same lum^ in the province of Logrouo, 
Spain, 24 miles S.K of Logrono, iu 42° 12' N. lat., 2° 0' 17. 
Inng- It occuines an derated site on the left bwk of the 
Biver Cidacos, near its junction with the Ebro, and contains 
a cathedral in the mix^ Gothic styles dating mainly from 
the 15th century, an episcopal palace, and several con- 
ventual and other sdioofa. The climate is cold and damp, 
bnt the soil in the ndghbonrhood produces in abundance 
grain, pulse, flax, wine, and ofl. Population in 1860, 7106. 
Oalahorra is the ancient Calagurrit S'amea, edebrated for 
its extraordmary fidelity to Sertorins in his war with Fompey 
and Metellns ; and in the suburbs may still be traced the 
remains of an andent Boman circus, an aqueduct, and a 


nanmaefaa. Under the empire it was a mnnidpinm, 
and enjoyed the rights of Boman dtizenddp. It was 
the birthplace oLQuintfliaiL 
CALMS, a town of JTrance, capital of a canton of the 
same name, in the arrondissement of Boulogne and the 
department of Pas de Calais, 26 miles E.S.E. of Dover, 
and 185 miles by tail from Paris, in 50° 57' 45" N. lat, 1° 
51' R long. Calais is a fortress of the first dass, and vras 
formerly a place of great strength, bnt it would now 
probably not be able to defend itsdf long against modern 
artillery. It is built in a rect angula r form, having one of 
its longer sides towards the sea, while on the £. and S. it 
is surroimded by low and marshy ground which can be 
flooded to sti^gthen its defences. Overlooking the town 
on the W. is the citadd, erected in 1641 Ity Caidind 



Plan of Caliua. 


1. Chnreb of KOtre-Dame. S. Battiliis csUblliluneDt. 

S. Cbuidi of the Coniprin. 6. rJcMboue. 

a Hotel do vme aad Flaee de T. Hotel de VUe de St Pleire lee 
rAnnfO. Celeli. 

4. JlDsenm eadWietfiB 

Bididien. In the centre of the town is the great market- 
place, in which stands the HGtd de Yflle (rebuilt in 1740, 
restored in 1867), with busts of Enstadie de St Pierre, the 
Doc de Guise, and Cardinal Bidielien. K’ear the H6td 
de Yille is the Tour dn gvet, or watch-tower, used as a 
ligh&onse until 1848. The Churdi of NOtre Dame was 
almost entirdy rebuilt at the end of the 15 th eentnry, 
daring the English occupancy of Calais ; its lofty tower 
serves os a landmark for sailors. At the end of the Bue 
de la Prison is the HCtd de Guise, built as a guQdhall for 
the English woolstaplers. It was given to the Due de 
Guise os a reward for the recapture of Calais, and hence 
its name. The building which was formerly the HGtd 
Dessin, immortalized by Sterne in the Sentimental Journey, 
is now used as a museum. The harbour of Calais is shal- 
low, admitting vessels of from 400 to 500 tons only at high 
water. The Frcm^ Government eontemplates^ the con- 
Btruetion of a huge harbour of refuge near Calais. There 
are two lighthouses at the entrance to the harbour, and a 
still larger one on the fortification^ with a^ revolving light 
visible 20 miles off. The principal institutions ore the 
schools of design, hydrography, and artillery, a public 
library with 10,000 volumes, curd public baths. The im- 
ports are chiefly from Great Britain, and consist of coal, 
iron, woollen and cotton fabrics, linen,_skins, machinery, and 
colonial produce. Of late yecus the importation of timber 
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fruiu Norway has greatly increased. The exports comprise 
corn, wine and spirits, eggs, silk, fruit, vegetables, glass, and 
sugar. The fisheries are much less importaut than those 
of Boulogne. The manufacture of ttdle or bobbin-net was 
introduced from Nottingham by the English in 1818, and 
is* one of the main sources of the prosperity of the town 
and suburbs. CSalais communicates with Great Britain by 
submarine telegraph, laid down in 1851. Steamers carry- 
ing the mails cross twice a day to Dover and back. It is 
the principal landing-place for English travellers on the 
Continent. The number of passengers who crossed both 
ways was 208,432 in 1873, being an increase of 66 per 
cent, in the last ten years. , The terininus of the proposed 
tunnel beneath the channel is near Sangatte, a village six 
miles west of Calais. The project has received the sancrion 
of the French and English Governments. Population ^n 
1872) 12,843 ; the adjoining manufacturing suburb of St 
Pierre les Calais had 20,409 inhabitants in 1872, more 
than 1800 of whom were English, 

Calais was a petty fishing-village, with a natural harbour 
at the mouth of a stream, till the end of the 10th century. 
It was first improved by Baldwin IV., count of Flanders, in 
997, and afterwards, in 1224, was regularly fortified by 
Phillip of France, count of Boulogne. It was besieged in 
1346, after the battle of Cr4cy, by Edward IIL, and 
held out resolutely by the bravery of Jean de Vienne, its 
governor, till famine forced it to surrender. Its inhabitants 
were saved from the cruel fate with which Edward menaced 
them ^ the devotion of Enstache de St Pierre and six of 
the chief citizens, who were themselves spared at the prayer 
^ Queen Philippa. The city remained iu the hands of the 
English till 1558, when it was taken by the duke of Guise 
at the head of 30,000 men, from the iU-provided English 
garrison only 800 strong, after a siege of seven days. It 
was held by the Spaniards from 1595 to 1598, but was re- 
stored to France by the treaty of Vervins. 

CALAMIS. See AacH^OLOGy, voL iL p. 354. 

C^AJIV, Edmtod (1600-1666), a Presbyterian divine, 
^ born at London in February ,1600, .and educated at 
rembro-re flail, Cambridge, where his' opposition to the 
^mmian parly, then powerful in that sodely, excluded 
him from a fellowship. Dr Felton, bishop of Ely, how- 

a living which 

he hold till 1626. He then removed to Bury St Edmunds, 
where he acted as lecturer for ten years. In 1636 he was 
appointed to the rectory of Rnchford iu Essex, which was 
so unhealthy that he had soon to leave it j and in 1639 
ha was chosen minister of St Mary Aldermaubury in 
London. Upon the opening of the Long Parliament he 

Md Presbyterian cause, 

“ writing the w^rk commonly 

ronaw against Epis- 

biiMrf f/. initials of the names of the several contri- 
butors formed the name under which it was published, viz. 

a Oahmy. T. Yoang, U. 2r«4™ep, Sd w! 

t^e^w^mbl^or^HS® active member in 

sectaries Tn of ‘l^^nes, and a strenuous opposer of 

ejected for nonconforSty”in al^aplains. He was 

the sisht Ilf flio A ? and was so affected by 

1666. “ shortlj afterwards, October 29, 

W. C, u.. ^ 


by Prindpal Carstairs, who had gone over on piupose to 
find a person properly qualified for such an offica After £» 
return to England in 1691 he began to study divinity; and 
having joined the Nonconformists, he was in 1692 nnani- 
mously chosen assistant to Matthew Sylvester at Rlamlffriaw 
In 1694 he was ordained at Annesley’s meeting-honse in . 
Little St Helen’s, and soon ofterwi^ w^ invited tn 
become assistant to Daniel Williams in £bnd-AlIey. ]b 
1702 he was chosen one of the lecturers in Salteis^ HaD, 
and in 1703 he succeeded Vincent Alsop as pastor of a 
large congregation in Westminster. He drew up the 
table of contents to Baxt&^sEvOoryofkis Life and IVstet, 
which was sent to the press iu 1696; made some renuub 
on the work itself, and added to it an index, «.ua, reflect- 
ing on the usefulness of the book, he saw the ex^iency 
of continuing it, as Baxter's history came no fartW than 
the year 1684. Accordingly, he composed an abridgmeot 
of it, w'ith an account of many other ministers who were 
ejected after the restoralion of Charles II. ; their apolo^, 
containing the grounds of their noncohformiiy and practice 
as to stated and occasional communion with &e Church of 
England; and a continuation of their histoiy until the 
year 1691. This work was published in 1702. He aft^ 
wards published a moderate' defence of nouconfoimiiy, in 
three tracts, in answer to some tracts of Dr Hoadly. In 
1709 Ciilamy made a tour to Scbtland, and had the degw 
of doctor of divinity conferred on him by the universitiM 
of Edinburgh, Aberdeen, and Glasgow. In 1H3 b ■ 
published a second edition of his Ahridgnunt tf Badtrt 
Hislorg of hie LAft and Times, in which, moiig J®"'® 
additions, there is a continuation of the history throogn 
the reigns of William and Anne, down to the p^ns 
of the Occasional BiR At the end is sabjoined the » 
formed liturgy, which was drawn up and pr^nated 
the bishops iu 1661. In 1718 he wrote a vnjdicajioo 
of his grandfather and several other persons 
reflections cast upon them by Archdeacon maro in 
History of England ; and in 1728 appeared his wnt n 
tion of the account of the ministers, lecturers, masters, 


tiwu oi cne account or tne ariu«n»cio, , — - - 

fellows of colleges, and schoolmasters, who were q , 
after the Bestomtion in 1660, by or before tM 



law which were employed to shelter the sangmnary 
of ignorant and fanatical zeaL He 
Ckparede, iu Languedoc, in 1698, ^nof 

years at Toulouse. His wife was an Englis ^ 
French extraction. They had three Hoiflsn 

daughters. His son Louis had embraced 
Catholic faith through the ® 1® 

dumestic who had lived thirty years in me ^ 
October 1761 the family consisted. of 
Morc-Antoine their son, who had been edneat^ 

Pierre their second son, and this domestic, a jelling 
of a melancholy turn of mind, was contin / ^ 

on passages from authors on the subject of s i ijjjjgi'i 
night in that month he hanged himself * 
warehouse. The crowd, which stiangl®^ K 

discovery, took up the idea that he had dm ,. aii<> 
the family to prevent' him from changin g jHe 

that this was a common practice among r jnp 

officers of justice adopted the popular twq jonclos*'^ 
plied by the mob with what thqr accep ^. ..^ Penit^*| 
evidence of the fact. 'The fraternity ot -grformcJ.* 

buried the body with great ceremony, ona 

solemn service for the deceased as a ma 7 ’ jjjjjes ' 
cans followed their example; and tnM j,jppy f‘ 
the popular belief in the guUt of the nnnopw 
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Being all condemned to the rack in order to extort confes- 
sion, they appealed to the parliament j but this body, 
being as \reak as the snbor^nate magistrates, 
the &ther to the torture, ordinary and extraordinary, to be 
broken alive upon the wheel, and then to be burnt to 
ashes ; which diabolical decree was carried into execution 
on the 9th of March 1762. Pierre Calas, the surviving 
son, was banished for life ; the rest were acquitted. The 
. distracted widow, however, found some friend, and nmnng 
themYoltairei, who laid her case before the council of 
at Versailles ; and the parliament of Toulouse was ordered 
to transmit the proceedings. These the king and conndl 
unanimously agreed to annul; the chief magistrate of 
Toulouse was degraded and fined; old Calas was dedared 
to have been innocent ; and every imputation of guilt was 
removed from the family. See Cawtea GSlebrea, tom. iv. 

CALASIO, Mabio de (1550-1620), a Franciscan, and 
professor of the Hebrew Ungiiage at Borneo was bom in 
1550 at a small town in Abmzzo, from which he took 
his name. His Coneordanee of the Bible (which occupied 
him fo^ years) was published at Borne in 1621, the year 
after his death. Thui work has been highly approved 
and commended both by Protestants and Boman Catho lics^ 
and is indeed an admirable work ; for, besides the Hebrew 
words of the Bibl^ which compose the body of the book, 
aith the Latin version over against them, there are in the 
margin the differences between the Septnagint version and 
the Vulgate ; so that at one view may be seen wherein 
the three Bibles agree, and wherein they differ. At the 
banning of every o^de there is a kind of dictionary, 
which gives the srgnification of each Hebrew word, 
affords an cqiportunity of comparing it with other Oriental 
languages (Syriac, Arabir^ and Cfiialdee), and is extremely 
usdul for determining more exactly the trae meaning of 
the' Hebrew words. It has been several times reprinted ; 
but the original edition is the best. 

CALATAFIj^ a town of Sicily, in the province of 
Trapani and district of Alcamo, about 30 miles from 
Palermo. It lies between two hills in a fine com country, 
and is celebrated for its cattle and its cheese In one of 
its churches, Santa Croce, there is a fine altar of mosaic 
work; and in the neighbourhood are the extensive and 
wdl-preserved mins of Segesta. On the hiU above the 
town stands the Saracenic castle of Ealat-al-Fimi, from 
whidi it derives its name, and about four miles distant is 
the battle-fidd on which Oaribddi won his first victory 
over the Neapolitans on May 15, 1860. Population, 9.414. 

CALATAYUD, a town of Spain, in the province of 
Saragossa in Aragon, 45 miles HW. of the city of that 
name, in 41” 24' N. lat, 1” 35' W. long. It stands on the 
left l»ak of the Biver Jalon, near its confluence with the 
Jiloca, partly on the plain and partly on a rocky slope, 
which is covered with remains of andent Moorish fortifica- 
tinns. It is generally spadons and wdl built, and contains 
several squares, the largest of which is used as the market- 
place, numerous convents, three hospitals, a fort, a pro- 
viudal and munidpal hol^ an episcopal palac^ a college, 
barracki^ a theatre, and a bull-arena; there are also two 
eolleffiateu, or collegiate churches, both of them handsome 
edifices, and deven other parish chnrdies. The prindpal 
articles of manufacture are coarse brown paper, leather, 
and woollen stuffs. The soil of the neighbonrhood is 
fertile and well cultivated. Calataynd is a Moorish city, 
and receives its name (Job’s Castle) from Job the nephew 
of Musa ; but it stands near the site of the ancient BilbUw, 
the Irirthplace of the poet Martial, and was for the most 
jKirt built out of its rains. Population, 9830. 

CALCAB, or Ealceeb, Jons de (1499-1546), an 
eminent painter, bora at (Mlcar, in the duchy of Cleves, 
in 1499. He was a disdple of Titian at Venice, and 
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perfected l^elf by studying Bafiaelle. He imitated those 
mMters with such snccess as to decdve the most skilful 
raitics. Among his various pieces is a Nativity, represent- 
ing the angels around the infant Christ, which he arranged 
so that the light emanated wholly from the olinil He 
died at Napl^ in 1546. 

CAL(^PAB» or Calcabeous Spai^ is the popular name 
for certain of the crystalline forms of carbonate of time or 
caldte (CaCOg), containing in 100 parts 56 of lime and 44 
of carbonic acid. The name includes only tiie varieties 
of calcite which bdong to the rhombohedral or hexagoiul 
order, to the exdusion of aragonite, whidb, having the enme 
composition, bdongs to the rhombic or right prismatic 
^tem, the two minerals forming a striking example of 
dmtotphism. Calc-spar is also the same in chemical <•«"» - 
position as marble, limestone dial^ stalagmitic liapnaite 
Ac., whidi are among the most abundant ingredients in the 
rocky masses of the earth. The primary form of calcepar 
is an obtuse rhombohedron, the faces of which are indined 
to each other in the terminal edges at on anglp of 105°*6, 
and all secondary crystals, however various th^ may b^ 
tend to break or split up into that primary form. The 
variety of crystalline forms assumed ly the mineral is 
exc^ingly grea^ upwards of 800 being enumerated, of 
which 700 have been figured by Count Bonraon in his 
treatise on carbonate of lime. The form^'althcmgh thus 
numerous^ fall chiefly under the two heads of rhombo- 
hedrons, of whidi Iceland spar is a type, and scalenohedrons, 
which may be represented by the varied known as dog’s- 
tooth spar. (See hliXEiuiAG'r.) Pure calo-simr is a 
I transparent, colourless mineral with a vitreous lustre; its 
specie gravity is about 2’721 ; and in hardness it is inter- 
mediate between gypsum and fluor-spar, occupying the third 
place in the standi scale. It is frequently tinted in red, 
yellow, green, brown, and gr^, from the presence of foreign 
matter. Pure, transparent rhombohedral crystals, obtained 
by deavage or otherwisei, are distinguished as Icdand spar, 
on account of the largest and finest crystals being found in 
that island, or as doubly-refracting spar (German, Doppd- 
epath), from their exhibiting in the highest degree the 
doable refraction of light. Before the blow-pipe it is 
reduced to caustic lime, and moistened with hydrodiloric 
or other add it displays a brisk effervescence. It occuta 
abundantly in almost all parts of the world, — Andreasbcrg 
in the Harts and the Derbydiire lead mines being noted 
localities for large fine crystals, hlagnificent deavage 
rhombohedrons are obtained from Iceland, one having been 
noted which exceeded 6 yards long and 3 yards high. Pro- 
fessor Dana notices one nearly transparent crystal, weigh- 
ing 165 lb, now in the cabinet of Yale College, found in the 
Rossie Lead Mine, New York State, and he rites a large 
number of other localities in the United States where 
crystals occur. Icebnd spar, on account of its high double 
refracting property, is very extensively employed in 
optical researcL It is most conveniently used in the form 
of a Nicol's prism, which consists of a long rhomboidal 
crystal cut obliquely into two equal portions in a plane 
perpendicular to the plane of the longer diagonal of the 
base. The two halves are cemented together in their 
original position with Canada balsam ; and in this condi- 
tion the ordinary ray undergoes total reflection from the 
prism, whilst the extraordinary ray posses through. 

C^CHAS, the most famous soothsayer among the 
Greeks at the time of the Trqjan war, was the son of 
'Thestor. He foretold to tiie Greeks the length of time 
th^ would be engaged in the siege of Troy, and when the 
fleet was detained by adverse winds, at Aniis, he explained 
the cause and demanded the sacrifice of Iphigenia. IVhen 
the Greeks were visited with pestilence on account of 
Chiyseis, he disclosed to tiiem the reasons of Apollons 
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anger. After the return of the Greeks from Troy he is 
said to have retired to Colophon. According to the sto^, 
his death was dne to clmgria at being surpassed in a trial 
of soothsaying skill one Jfopsus. It had long been 
predicted that he should die whenever he met his superior 

in divination. 

CALCULATniG MACHINES. Mathematicians and 
astronomers have felt in all ages the irksomeness of the 
labour of making necessary calculations, and this has led 
to ihe invention of various devices for shortening it. Some 
of these, such as the Abacus, N'apier's Bones (invented 
by the father of logarithms), and the modern Sliding Bul^ 
are rather aids to calculation than calculating machines. 
Pascal is believed to have been the ori^nal inventor of a 
calculating^ machine ; its use was limited to addition, 
multiplication, &c., of sums of ihoney, and as it required 
the constant intervention of a human operator the results 
were subject to the ordinary errors of manipulation. After 
him came the celebrated Leibnitz, Dr Saunderson, who, 
blind from his childhood, became, professor of 
in Cambridge, and others. But all their machines were 
completely cast into the shade by the wonderful inventions 
of the late Charles Babbage. He knew well the imTWAnc^ 
value that absolutely correct tables possess for the astro- 
nomer and the navigator, and that a madhine which could 
produce them with spe^ was a very great desideratum. 
The first calculating inachine he invented he called a differ- 
ence engine, because it was to calculate tables of numbers 
by the method of differences. By setting at the outset a 
few figures the attendant would obtdu by a mftnliqffioal 
opemtion a long series of numbers absolutely correct. The 
dmerencB engine was not intended to answer special ques- 
tions, but to calculate and then print numerical tables, such 
M logarithm tables, tables for the SFavtical Almcauie, &c. An 
mte^ting account of some of the errors which are found 
m what are considered reliable tables is given in a paper by 
cabbage m Memoirs of ihe Astronomical Society, 1827. 

J^eiy numerical table consists of a series of numbers which 
continuously increase or diminish. As an example take the 

K™,? ^ *■ 


series by N. 
If we subtract each term from 
the one following it wo get a 
new series, 3, 5, 7, 9, &c., 
wnich 18 called the series of 
firet differences ; designate this 
by A^. If in the same way we 
subtract each term of this series 
from the succeeding term, we 
get what is called the series of 
sroond differences, every term 
OT which is in this instance 2. 
gnate this series by A®, 
the different series wore 
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W ^ subtraction, it is quite evident that by revere- 
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like largo “draught men” one above another, to tie 
number of six in each column, l^e natural numbers 
from 0 to 9 were cut on the rims of the fi^ra wheels; 
hence each figure-wheel in a column could represent a 
digit. Thus, the lowest whed gave the units digit, tb 
second wheel the tens digit The number 5703 
would be represented on the wheds of a column 
as in tiie margin. The different columns were 
to represent the successive series of differences 
above referred to, and were called the table 
column, the first difference column, Jsa 
“The mechanism was so contrived ^at whatever mi^t 
be the numbers placed respectively on the figure wheels d 
each of the different columns, the following snccession.of 
operations took place as long as the handle was moved 
Whatever number was found upon the column of first 
differences, would be added to the number found upon the 
table column. The same first difference remaining upon 
its own column, the number found upon the column of 
second differences would bo added to that first difference.” 
Sunilarly for all the other columns. For example, suppose • 
we are calculating the cubes of tlie natural numbers. At 
a certain stage of the work we would .find 125 shown bj 
the wheels of the table column, 91 by those of the first 
difference column, 36 by those of the second d^etence 
column, and 6 on the lowest wheel of the third difference 
column. On malri ng a turn of the handle the 91 would be 
added to the 126, which would then show 216 ; at the 
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same time 36 would be added to the 91, so that 
difference column would then show 127 ; moroover 
be simultaneously added to the 36, which ‘’’H .ij, 
become 42, and the 6 would rernain unaltered. . 
turn and we would get 343, 169, 48, 6 

columns. Had the engine been -completed it wot 

had columns for six orders of differences, each ^ 
places of figures, whilst the first three columns w 
have had half a dozen additional figures. _ --.fnidcd ' 
It was about 1822 that Babbage having gir ■ - 
a small model of his engine sent an of ' 

Humphrey Davy, then president of the 
London. Government heard of the inventon, a » ^ 
received from the Royal Society a favourable rep 
merits and utility of the engine, advanced ^ j„terflJ* 
its construction. Sums of money were at ..icgjtjes t® 
voted for this purpose ; but so great were tno 
be overcome, so entirely new even were many 
necessary, so. much time was o porti’® 

of each proposed contrivance, that w --chine b**® 
was completed. The construction ^ ,'n 1829» ‘ 

stopped, although the Royal Society hw i** 

reported most favonrably on the engine it b*“ , 
practicability, immense utility, and the p B 
made. The Government had already a ridifi 

(over and above what Babbage _ had spen^ ^^^^jiaoh' 
his personal superintendence without • 

and they saw no definite limit to the atno 
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and Babbage bad a delicacy in pressing for the com- 
pletion of the difference engine, as he had recently designed 
a new machine, the analytical engine, which, if completed, 
would entirely supersede it The portion completed is in 
King's College, lundon. 

It will be noticed that the nse of the difference engine 
was limited to the working of sack problems as can be sodTed 
by snccessive additions or subtractions. The analytical 
engine, on the other hand, was designed to work out any 
problem that the snperintendent knew kowta solve. It 
consists of two parts, each of a nnmber of vertical columns 
of figure wheels, sunflar to those of the difference engine ; 
on the one set c^ed the “variables,” whidi we shall 
designate hj &C., the numbers of the spedal 

problem or fonmda are placed ; the other set is callra the 
“mill,” and performs the required (iterations of multiplica- 
tion, division, addition, or subtractioiL Its working was 
directed means of two sets of cards — ^"operation” cards, 
which instructed the mill whether to multiply, divide, add, 
X Bubtracl^ and “variable” cards,whicih indicated to the mill 
the particular columns, t.e., numbers on wlii(di it was to 
perform this operation. An example will make this dear. 
Suppose we to solve the eqnations 

ax + by = e, 

dx -^ fy = g. 

On the wheels of Vi. the first colnmn of the variablea, the 
number a is placed, h on Yg, c on Y 3 , and so on. Sis 
columns in all are required for this. It is evident that 

z — Hence, togetz,wereqniretheprodactsof/and 

c, b and g, &e. To get these the snperintendent intimates 
to the mill Iq' means of an “operation ” card that a mnlti- 
plication is to be perform^, then points out by a 
“variable” card what are the two numbers, t.e., the two 
^tnmns to be multiplied, and aa what colnmn the result is 
to be pbced. In the first case the columiu indicated 
would be Yj, Yj, and Y- lespectivdy. By another opera- 
tion card and another variable card, the mill wcmld then 
be instructed to multiply the numbers on Yg and Y*. and 
to place the result on Yg. Similarly ea and bd would be 
obtained on Yg and Y,,. The superintendent would then 
instruct the null to subtract the number on Y. from that 
on Y-, to place the result (fo—bg) on Yji, and simmirly, fa — 
bd wuidd be placed on Yjg. By a new (qieration the 
mill would now be put into a “dividing” state, and a 
variable card would tell it that Y^ ^ros to be divided by 
Yjo, and the res^t given on Y„._ % would be the value 
ofz. Similarly for y. The number of cards can be greatly 
diminished. Thus, for the four multiplications one card 
would suffice. The cards are of ^teboard (say) and have 
holes punched in them, — a "multiplication” card haying 
a certain number of holes bored in it and arranged in a 
particular way, a “division” card a different arrangement 
of holes, &C. The cards are so placed in the nuudiine that 
certain levers drop throngh these holes, while (jthers are 
nnnffpofpdj and the machinery in connection with the levers 
is pnt out of gear or not as is desired. Hi this way the 
mill is put into a condition in which it multiplies (say) 
the numbers infficated to it. The variable car^ acHn a 
aimilnr manner. Tnien an operation card and a vamble 
card are given to the engine, the numbers on the assigned 
columns are transferred to the miU, the operation is per- 
formed, and the numbers and the result are placed on the 
proper columns. The series of cards used for any one prob- 
lem would enable the maelune to solve any other tim^r 
problem. Babbage says of the en^e, “The analytical 
engine is therefore a machine of the most general nature. 
Whatever formula it is required to develop, the law of its 
development must be communicated to it by two sets of 


cards. When these have been placed the engine is special 
for that particular formula. The numerical constants must 
then be pnt on the wheels, and on setting the en^ne in 
motion it will calculate and print the numerical rranlts of 
that formula.” In the construction of this engine he 
overcame one of the Neatest difficulties in such an instru- 
ment, that of effecting the carrying of tens. The engine 
was designed so as to foresee these carriage^ and act upon 
that foresight, and thus a great redaction of the time 
necessary to make a given calculation was at once obtained 
by effei^ng all carriages mmultaneonsly instead of in 
Euccessim. He says of it, “The analytical engine wiD 
contain — 1 ”, apparatus for printing on paper, one, or if 
required, two copies of its re^ts; 2 °, means for producing 
a stereotype mould of the table or results it computes. 
The engine would compute all the tables it would itself 
require: It would have the power of expressing every 
number to fifty places of figures.” It would multiply two 
numbers of fifij figures each, and print the result in one 
minute. Its constrnction was never bqgnn, but Babbage 
left complete plans of every part of it 

In the Edinburgh Eeview for July 1834 appeared an 
account of the principles of Babbagei’s difference engina 
Herr George Sidient^ a printer at Stockholm, read it, and 
shoutly afterwards he and his son Edward set about con- 
structing a calculating mackina By 1843 they produced 
one capable of calculating series with terms of five figures, 
with three orders of differences, also of five figures each, 
and of printing its results. Provided with a certificate to 
this effect from the Boyal Swedish Academy of Sciences, 
th^ endeavoured unsuccessfully to get orders for their 
machina In 1853, with the aid of grants from the Swed- 
ish Government, the Hessrs Schentz finished a second 
machine wHdi was exhibited in England, and at the Paris 
exhibitiem of 1855. It eventually went to America. It 
was about the size of a small square pianoforte. It could 
calculate series with four orders of differences each of fifteen 
figures. It printed the results to eight fibres, the last of 
which was capable of an automatic correction where neces- 
sary for those omitted. “ It cmnld lalcnlate and stereotype 
wi&ont a chance of error two and a half pages of figures 
in the same time that a skilful compositor would take to 
set up the types for one single page.” 

A new machine the 3Iessrs Schentz was constructed 
ab(mt 1860 by Messrs Donkin for the B^strar-General 
for the sum of £1200. It has been usedinthe calculation 
of some of the tables in the Englirh Life Table, published 
in 1864. Dr Farr says of i^ “ The mackine has been 
extensivdy tried, and it has npon the whole answered erary 
expectation. But it is a delicate instrument, and reqmm 
considerable skill in the manipulation. It approaches in- 
fallibilify in certain respects ; but it b not infallible, Mcept 
in very skilful hands. The weakest point b the printing 
apparatus, and that admits of evident improvement.” 

M. Staffel and M. Thomas (de Colmar) have invented 
maikines which (an perform addition, subtraction, multipli- 
cation, divirion, and extractiem of the square root M. 
Thomas’s machine is extenrively used. 

Sir William Thomson has recently invented on instrument 
(no desciipticm of whidi has yet been printed) which b 
able to solve any linear differential equation with variable 
coefficients. 

Kofessor Tait has abo invented the principle of a 
machine, which, if constructed, will integrate any lincM 
differential equation of the second order with variable 
coefficients. 

See the article " Calculating Machines" in Walfi^’s /• r-'r-wv 
Cvelopxdia, where many references will he found, and a toia'Utxm 
of General Menamhrea’s zrtide on Bahhoge's Analybca. Bnpne la 
Taylor's Seienlife iitmoirs, vol. iii. i”- “-I 
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CALCULUS. See Diffsrektial asto IntegbaIi Cai«- 

ODXitJS. ’ ' , _ 

CALCUTTA, tihe capital of India, and seat of the 
Supreme Gh)vemment, is situated on the east bank of the 
Hdgli River, in latitude 32® 33' 47' N. and lon^tude 88" 
23' 34" E. It lies about 80 miles from the seaboard, and 
receives the accumulated produce which the two great 
river systems of the Qanges and the Brahmapntra collect 
throughout the provinces of Bengal and Assam. From 
a duster of mud villages at the close of the 17th century, 
it has advanced with a rapid growth to a densdy inhabit^ 
metropolis, which, with its four suburbs, contains a popn* 
lation of 892,429 souls. The central portion, which forms 
the Calcutta munidpality, has a population returned in 
1872 at 447,601. In the same year its maritime trade 
amounted to 521- millions sterling, of which the exports 
formed 31f millions, and the imports 20f, showing an 
excess of exports over imports of 11 millions sterling. 

The history of Calcutta practically dates from the year 
1686. In 1596 it had obtained a brief entry as a rent- 


paying village in the surv^ of Bengal executed ly 000 - 
mand of the Emperor Akbar. But it was not tiD 90 yean 
later that it emerged into histoiy. In 1686 the Rnelwh 
merchants at Hdgli, finding themsdves compeQed toqmt 
their factory in consequence of a rupture with the Moghul 
authorities, retreated about 26 miles down the river to 
Sutanatl, a village on the banks of the Hfigli, now withk 
the. boundaries of Calcutta. Their new settlement soon 
extended itself along the river bank to the then village of 
Calcutta, and by degrees the duster of neighbouring hamlets - 
grew into the present, town. In 1689-90 the Bengal 
servants of the East India Comimny determined to m^e 
it tueir headquarters. In 1696 they .built the ori^al 
Fort William, and in 1700 they formally purchased the 
three villages of Snt&nntl, Calcutta, and Gobindpnr from. 
Prince Azim, son of the Emperor Aurungzebe. 

The site thus chosen hod an excdlent anchorage, and 
was defended by the river from the Marhattis, dio' 
harried the districts on the other side. A fori^ snhse- 
qnently rebuilt on the Vauban principle, and a moa^ 



1 Almahoiues. 

S' iSP®' A«^uin. 
a Ohnreh niulon. 

A Catholic CotleM. 
a BanHst Chapefand Mbalon. 
6. St raonia.a KC. Chnicli. 
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7 . AalaUeSodoy. 
a SmaU Caue Oonit. 

9a ChPRli (UC.) of Uio Sacred Heart, 
la Uonuc. - 
IL bptlit Chapd. 

12. Homo Department. 


designed to form a semicirde round the town, and to be 
connected at both ends with the river, but which was 
Mver coinpleted, combined with the natural position of 

Peaces for trade 
expiring struggles of the Mughul 

littk reirarA y'itiiout any fixed plan, and witii 

W^re^rd to the sanitary arrangements required for a 

hSl aS? 'I ^'® on the 
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of Calcatta. 

la XteoaiOT. 

14. Town HalL 
la Snprome Conrt 
la Bank of BengaL 
17. StationeiT Offlea 
Hctealf na|I, 


la a Jolm s 

20. Foreign Depaitni™*- 

ei. Sew Post Offlee. , 

gassrs;*-' 


dniing aeventr yean Uie nmtali^ 
name of Calcatta, derived from the rilJage , 

was identified by mariners with Golgotha, e 
skull. . 

The chief event.in the history of Calc utte » ^ 

the town and the capture of Wi^® .j-jifthe 
SuKy-ud-Daul&, the ITawdb of Bengal. Tm ^ (be 
EngUsh officials took ship and fled to tn ^ 

HiigU River. The Europeans who JangeM 

pelled, after a short' resistance, to nu®*^ 

the merdes of the young prince. The p gffoid 

ing 146 persons, were driven at the pw * gqoara 

— ' chamber scaredy ZU^ -- 


23 


into the guard-room, a v....— — "—j.*.* Amy t 

with but two small window’s. cunai'^aSf 

taken out alive, among them Mr Holwe , ^ 

the “Block Hole.” This event took ^ 

1756. The Mahometans retained , • j periiid ^ 
for about seven months, and during tow 
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nani6 of t]ie town \ras changed in official docnmenfs to 
Alinagar. In January 1757 the erppdition despatched 
from Madr^ under the command of Mmiral Watson and 
Colonel Clir^ regained possession of the dly. Thw 
found many of the honses of the En^h residente 
demolished, and others damaged hy fire. The old <dmidi 
of St John’s lay in mins. The native portion of the town 
had also- snfiered much. Everything of value had been 
stmpt away, except the merr^ndise of the Company 
within the fort, whirdi had been reserved for the 'Nawdb. 
The battle of Flass^ was fought on June 23c^ 1 757, exactly 
twelve inonths after the capture of Calcutta., Mk JAfar, 
the nominee of the English, was created Nawib of FftHOTj * 
and by the treaty which raised him to this podtion he 
agreed to make restitution to the Calcutta wiamTiniitB for 
their losses. The English received £500,000, the Hindus 
and Mahometans £200,000, and the Armenians £70,000. 
By another daw in ^ treaty the Company was per^ 
mitted to establish a mint, the visible sign itt India of ter- 
ritorial sovereign^, and the 'first coin, still bearing the 
name of the Delhi emperor, was issued on August 19th, 
1757. The restitution mon^ was divided among the 
snfferets by a committee of the most respectable inhabi- 
tants. Commerce rapidly revived, and the mined city was 
rebuiltb Modern CUcutfa dates from 1757. The old 
fort was abandoned, and its ate devoted to the Cnstoms 
House and other Government offices. A new fort, the I 
present Fort William, -was commenced by Give, a short I 
distauce lower down tire Biver It was not finiii,Tnnr 

till 1773, and is said to Imve cost two millions sterling. 
At thm time also the maiddn, the park of Calcutta, wu 
formed; and the salubrity of its position induct the 
European inhabitants gradually to shift their dwdlings 
eastwar^ and to occupy what is now the ChnuriugU 
(Chowrin^ee) quarter. 

Etom this tune the history of Calcutta presents a 
smooth narrative of advancing prosperity. Eo outbreak 
of civil war nor-any episode of disaster has disturbed its 
progrw, nor have the calamities of the climate ever done 
mischief which could not be easily repaired. A great 
park (maiddn), intersected by roads, and ornamented by a 
garden, stretc^ along the river bank. The fort rises 
from it on its western tide, the stately mansions of 
Chauringhi with Government House, the high court, and 
other public offices, line its eastern and northern flank. 
Bqroi^d the European quarter lie the densely populated 
clusters of huts or " villages * which compose the native 
dly and suburbs. Several fine squares, with large reser- 
voirs and gardens, adorn the city, and broad wdl-metalled 
streets connect its various extremities. 

Up to 1707, when Calcutta was first declared a preti- 
dency, it had been dependent upon the older English 
settlement at Madras. From 1707 to 1773 the presi- 
dencies were maintained on a footing of equality; but in. 
the latter year the Act of Parliament was passed, which 
provided that the presidency of Bengal should exercise a 
control over the other possessions of the Company; rtiat 
the chief of that presidency should be styled Governor- 
General ; and that a supreme court of jnfficatnre should 
be established at Calcutta. In the previons year, 1772, 
Warren Hastings had taken under the immediate manage- 
ment of the C^pany's servants the general administra- 
tion of Bengal, which had hitherto been left in the hands 
of the old Mahometan official^ and had removed the 
treasury from Mntshiddbdd to Calcutta. The latter town 
tiins became the capital of Bengal, and the seat of the 
Supreme Government in India. In 1834 the Governor- 
General of Bengal was created Governor-General of India, 
and was permitted to appoint 'a Deputy-Governor to man- 
a^ the afiairs of Lower Bengal during his occasional 
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absence. It was not until 1854 that a separate head was- 
appointed for Bengal, who, under the style of laeutenant- 

. Governor, exercises the same powers in civil matters as those 

vested ir. the Governors in Conndl of Madras or Bombayr 
Mthongh subject to doser supervision by the Supreme- 
Goverrunent. Calcutta is thus at present the seat both of 
the Supreme and the Local Government, each with an inde- 
pendent set of offices. Government House, the offid nT 
residence of the Governor-General of India, or Vicerty, is a 
magnificent pile of buildings to the north of the fort and 
the moiV/tfn, built by Lord Wellesley in 1804. The- 
official residence of the lientenant-Governorof Bengal is a- 
house called Bdvedere, in Alipur, the southern suburb of 
Calcutta. Proposals lave been made from time to timp 
to remove the seat of the Supreme Government from 
Calcutta. Its u n healtiiiness^ especially in the rainy sea-* 
son, its remoteness from the centre of Hindustdn, and its 
distance from Eng^nd, have each been animadverted 
upon. Tliese disadvantages of Calcutta have now, however, 
been-almost entirely removed, or their consequences have 
been mitigated, by tbe conquests of science and modem 
engineering, ^e railway and the telegraph have brought 
tbe Viceroy at Calcntta-- into dose contact with every 
corner of India ; while an ample water supply, improved 
drainage, and other sanitary reforms, have rendered Cab 
cutta the healthiest dty in the East, — healthier, indeed, 
than some of the great European towns. English dviliza- 
tion has thus enabled Cdcntta to remain tbe political 
capital of India. The same agency still secures the dty 
inbermonopdy of the searbome trade of Bengal The 
Biver Hdg^ has longceased to be the main channd of the 
Ganges ; but Calcutta alone of all tbe sncccssive river 
capitals of Bengal has overcome tbe difficulties incident to 
its position as a ddtaic centre of commerce. Strenuous 
efforts^ of engineering are required to keep open tbe 
“KadiyA Bivers,” namdy, tbe three ofif-shoots of tbe 
Ganges which combine to form tbe Hfigll. Still greater 
watdfalnesB and more extensive operations are demanded 
by tbe Hdgli itsdf bdow Calcutta, to save it from the 
fate of other deltaic streams, and prevent it frim gradually 
silting up. In 1853 tbe deterioration cf tbe HfigU 
channel led to a proposal to found an auxiliary port to Cal- 
cutta on the Matla^ another month of the Ganges. A 
committee, then appomted to inquire into the subject, 
reported tl^t ” the Biver Hdgll was deteriorating gradually 
and progressively.” At tlut time “sdence had done 
nothing to aid in facQities for navigation,” but since then 
everything has been done whidi tbe foresight of modem 
knowledge conld suggest, or tbe power of modem capital 
conld achieve: Observations on the condition of the river 
are taken tdmost hourly, gigantic steam dredgers are con- 
tinnally at work, and the sMfting of the shoak is carefully 
record^ By these means tbe port of Calcntta has been 
kept open for ships of the largest tonnage, and now seems 
to have ont-Iived the danger which threatened it. 

Sttttiuia. — Calcntta nay, in one sense, be <aid to extend across the 
Hunii, and to inclnde Howi^ on the western side of the river, os well 
as ue three separate mnnidpalities on the eastern bank, known as tbe 
snbnrbs of Calcutta, the north snbnrbsn town, and the south snbnr- 
ban town. Tlie total ptgniltUim of the area thus defined was returned 
by the census of 1872 at 892,429 souls. Calcutta proper, or the 
central portion, which lies, roughly speaking, between tbe old M sr- 
hatta dfteb and tbe Ilugif, is governed by a distinct municip^ty. 

In 1752 Sir HoIskII csthnated the number of honses within ite 
linuts at 51,183, and the inhabitants at 409,056 persons ; but both 
these estimates were probably murh too high ; in 1822 the number 
of inhabitants was Rtmhed at 179,917 ; in 1831 at 187,051 ; in 
1850 at 361,369; and in 1866 at 377,924. In 1872 a scalar cenras 
was taken under the condnet of the municipality, ^e results 
present features of doubtful accuracy- Th*y were as follows : — 

Area, 8 square miles; number of bouses, 3S,S64 ; popdation, — 
Hindus, 291,194; MBbometan^ 133,131; Buddhists, S69;_ Christians, 
21,356; “other" denominations not separately dasafied, 1051 

IV. — 83 
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E nd total, 447,601; total of males of all denominations, 299,857; 

tales, 147,744; average number of persons per bouse, llpumber 
of persons per square mUe^ 55,950. The length of the ratM 
in file town is aWt 120 miles. The present gotendng boiy 
was cieat^ in accordance with the provimons of Act 6 of 1863 
(Bengal Council). It consists of the justices of the peace for Calcutta, 
wiin a salaried chairman, who is a member of tlie civil service. 
All the members are nominated by the Government, but a deputy 
fttiMiman is chosen by the justices out of their own body. As the 
justices are not in any sense representative, the power and respon- 
sibility ate to a great extent centred in the chairman i-but of late 
years, by means of departmental committees, the co-operation of 
the ordinary members has been enlisted. Out of about 100 justices 
who are rerident in Calcutta exactly one-half are Europeans. In 1874 
the ordinary revenue of the municipality amounted to £240,656, 
of which £160,000 was raked by rates, and £37,000 by licences. 
Tlie or&ary expenditure for the saihe year amounted to £233,874, 
of which £80,000 was devoted to interest on loans and sinldug 

A»On AA/I 4.^ .AAA AAA Aa 
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balances, the total amount at the disposal ofwe justices during the 
year was £438,938. The aggr^te expenditure under both revenue 
and craital account amounted to £382,828. 7%e total loan liabili- 
ties or the corporation are £1,466,060, and the total of interest 
and sulking hind payable yearly is £100,474. Tlie average rate of 
municipal taxation per head of the population is about lOs. 8d. 
The most important undertaking under me care of the mnnidpaliiy 
is the water supply. The present system dates from 1865, when &e 
sanction of Government was ^ven to the construction of works 
which now pour upwards of 6 million gallons a day of filtered ivater 
into the citv. Tno source of supply is from the Hdgli at Palht, 
about 16 miles above Calcutta. The works there consist of two laige 
suction pipes, 80 inches in diameter, tlirongh which the water is 
drawn from the river by three engines, each of 50 horse power no- 
minal ; tlie irater is then passed into six settUng tanks, eaw 500 feet 
long by 250 feet wide. Here it is allowed to stand for 36 hours, when 
it is pemitted to run off to the filters, eight in number, the area of 
rach being 200 bv 100 feet After filtration the water is made to 
flow over a marble platform, where its parity can be observed. It 
is then conducted to Gaicutte by a 42-inoh iron main. These works 
cut £525,482. They were finished in 1870, and connected with 
pipes laid under 100 miles of streets. The tobil nnmbw of house 
conneotionsup to December 81,1874, was 8169. The total quantity 
of water delivered during that year amounted to 2,52^66,300 
gallons, being conaideraMy over the estimated average of 6 million 

C ns wily, or about 13 gallons per head of the population. The 
CTrt for the same year of the water-supply (indusivc of interest) 
was £56,547, or about 6d. per 1000 gallons. 

The drainage works are on an equally effective scale. The main 
sowers are undeigroun^ and for the proper discharge of tiieir con- 
tents m we direction of the Salt Lake, a pumping station is main- 
mined at an annwl cost of £3000. The system of underground 
uramage, although not entirely completed, had cost in 1874 a 
V £620,000 In 1803, on the constitution of the 

present municinalite, a heaUk oJUer with an adequate establish- 
ment was appointed The practice of tiirowing corpses into 'the 
nver has been put down, and the burning ghdis and burial-grounds 
have been placed under supervision. All refuse and mght^il are 

and cemveyed by a sp^ railway 
town IS lighted by a private gas eomnanv 
2/23 gas lamps and 780 oil lamps being paid for the publte 
expense. The fire brigade consists of 2 steam fire-engines, rad 5 
I**® annual cost being about £2000. Tta wifee of 
® commissioner, who is^ the 

* superintcadents, 156 snbohlinate 
Jgradcs 1292 cwstables. and 6 mounteno” 
nabics, maintaineo in 1373 at a cost of ^41 297 bF niiSnii 

w* tlm riwl one-fourth. Several minor iodies, su^ 

ThB i-l JS”® “ on IJ*® rirar to 2313 men. 

Si “v”" 

-Ttera wlre^S® hi Calcutta were asfollows: 

» affs. 



scliools for girls with 3244 pupils, and 4 are normal school^ 
instmeting 90 nude teachers anu 46 female. Of the total number 
of pupils in these schools, 47 '7 per cent, are ascertained to be Hindus, 
18*5 Christians, 2*6 Masalmdn% and the remaining 86 *2 per cent 
are of unascertained reli^ons. The total ascertained cxiienditnre 
was £25,011, of which sum the Government contributed £9160. 
The Government School of Art was attended in 1872-73 bv 94 
student^ of whom 88 an Hindus, 4 Musolmfins, and 2 Eurasians. 
Calcutta has ako an important school of medicine, or medical 
college, with a huge hospital attached and every Tamlity for a 
thorough scientific lining. 

Ihe nudieoi diarUies of Chlcutta comprise the kledictd College 
Hospital, just named the General Hospital, the Native or Mayo 
Hosmtal, the hlnnieinal Pauper Hospital, and minor dispensaries. 
Of these the General Hospitaf k confined umost solely to Europeans. 
The total amount eontribated by Govomment to these iustitn- 
tions.k £80,000. The nnmher of persons treated during the year 
1872-^78 was 251,030, of whom 20,806 were indoor patients. Of 
th^ 64*9 percent, were men, 16*8 women, and 18*8 cliildren. 
The rate of mortality in cholera cases was 484*3 for every thonsand 
treated. 

Morttiary returns are eollceted in Calcutta by the police inspeeton^ 
and compared with the renters kept by 2 >aia clerics of the munici- 
pality at tiiB burning glim and hutial-gronnds. In 1878 the total 
number of deaths thus ascertained was 11,657, or 25*82 per 
thonsand. The death rate among the diristions was 31*5, among 
the Hindus 26*1, and among the Mahometans 24*7. Tlie highest 
death rate was in January, i^rember, and December, and the low- 
est in June and July. 

Tlie mean temperature of Calcutta k about 79* Falir. Thehi^- 
est temperature recorded dntinjg tlie last 18 years is 106* in the 
shade, and &e lowest 62**7. The extreme range k therefore a Httle 
over 53”, while tiie mean temperatures of December and May, Ihe 
coldest and hottrat moiitlis, are 68**6 and 85* respectively.^ The 
armage rainfall during 36 years has been 66 inches, — ^the Id^^t 
rainfiril on record being 93*31 inches in 1871, and the lowes t 48' 61 
inches in 1887. By far the neater part of the rain fidls between 
the months of Jnne and Octohor. . 

Uko the rest of the seaboard of the Bay of Ben^^ Meutte is 
exposed to periodiesl cyclones, which do mueh mischief. Tm 
greatest pressuro of the wind regktered is 60 Ib to the square foot 
In the storms of 1864 and 1867 tlie anemometer was blown mt^. 
A great loss of life and property was caused aloi^ the HugU by the 
storm of Cotdber 5th 1864. In Colontta and its subnrhs 49 P®*®®®* 
were kilied, and 16 wounded, 102 brick houses were dcstroyso, ana 
563 severely damaged ; 40,698 tiled end straw huts were leTOleo 
with the ground. TSie destruction of shipping in the port m 
Calcutta appears greatly to have exceeded that on_ rewnl in aw 
previous storm. Out of 196 vesseik only 28 remained 
and 81, with an aggregate tonnage of 27,658 ton^ wiw tot^y 
wreck^ On November 2, 1867, the force of the wmd no 
less violent, but there was no Btmm wave, and cimsequentiy tn 
amount of damage done was much less. 

Thb Poet of Calcutta, extending 10 miles along 
the Hdgli, mih. an average width of working ebana® 
250 yards, and with moorings for 169 vessel^_ 
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the 'management of a hody of 9 European 
men styled “ Commissioners for making 


niBii Bsyiea v/omiiu8siunB» iwi uuuumq ----- * 

the Port of Calcutta.” This body was constitute in lo'JJ 

and has since that date received considerable aOTition 

its powers. In 1871 they were appointed ** Bnd ffl 
missionera,” to take charge of the floating *v„*,i«b. 
Hdgll, and to work it when completed, ^ 

finished in 1874, now supplies a ®°wnSah 

between Calcutta and the railway terminus on the , 
side of the river. It is constructed on ^ 

affords a continnous roadway for foot 
vehicles. .The traffic returns for 41 The 

;e7693j the cost of the bridge has been .£220, 
main duly of the Port Commissions ^re- 

sisted in providing accommodation, by jettira 

houses, for the shipping and' native bemts, wm 

the great and increasing trade of .Colcutto. ^ ^ 

In the year 1878-74 the income of 
sources was £114,709, and the expenditure ^ • ‘p fadndiag 
amount of carital expended up to that year was £oau, aid 

a debt of £400,123. The number of 


airirinfl 

tonoiig® 




departing in 1861-62 was 1793, wiffi ^ 


nage 2,437, 447. The number 
passing through the Suez Canal, is grcntiy < 


on the 
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T}s« grcTili <if t}j9 twmt Ii* k«i f»«fl 

f'tilvfduf' ftmvA'y—ln Kifi 21 the teUl vali* « ll,« ejir/jrf#' fm* 
Mji#, itith-iijjg inxmn, va(£}ri,i!H,nf); in ; 

la ie«0-<l,i:i5,2«^C27}i» nUff-a, £3i,7St//25i in liVi-n, 
m,Wfi7l : to J%70-7J, Tws v*l»* »X Hi cadatm 

ilcti%findn4fngtalli wsfcJn 7?-5rt-2I, £iS],mi 3?^/<-8J,/:i21,22J i 
im-4i, £i9S,C15i nSO-ii, £ifilii,WSi iWi-Jii, iXt/m/Mi 
1S7<)-7J/ S,**! 3>b««7« tni iKyaiftii 

asihh t/limynt in 3S2#; hil MeAg VfttH f.ttt ‘exj/irUf! in 
I^SS; Hit lajiKift tf, jute m tUrgg grjehtUi/i imn th<An 
til i/i*. Tnaa fi£t, Avt'jog thvelii^ faii'3*tttXiaft«iinii7ii-71 
Tm—ijqMtfi, •.-slue £K»',,7C7i i/*r, £liO,f,S6i v/d, i 

trAf/m TPMn&'Hattd, fli/Mj7li ; VM-hinfay, £lfii,UZ ; v,*AjAit, 
£1,21I,S<7 ; ralvity mtUirUtU, £7J0,1lS7 } *dL 
SlVi,\Vi% kjiMU, £lKi,a!iiy^KK,£SCl4,Kij 
willfm rnxnuktAsttx, £^7.119 ; tK«sro, £2fiS!ifiAi‘, 
ihijgMnU, iC&5I,S?57 f itA*f vdKbtXimy/tU, Amtang 

ILa riivX srtHee af ezport jb 3 470-73 irere— OitV/a »rr, % 

tfAAna mtnafwfnn^ £413,425; Aydna nzUisitIt, £152,112; 
pz:a tad mivi, £2, 52*), <53 ; hiivttr.dtkan, £1,572,555 ; indiifo, 
£2,245,202 ; j<i5^ £2,545,220 ; jute tatmbtiitsni, £fM,VA ; 

BveteU, i^5,229; £5,<20,225; ttUr/rtff> 

£«0,122; £2,221, 317; a%£},M4,401 ; dlkt/itrrif'viinrtA, 

/.2«,07«; n£ce4,£2lS,f<14;r:;;er, £574, 1<2; tee, £1,117,712; 
UfloTM, £tlj&,7Jfi i •vvMta lUtituCKintet, £125,052; Mlion tr.4 
£1,021,524; GeviennBeBtimtnri!^ £224,524; teteliwlfc'*, 
«f exj/Jrte, £24,134,m 

^tce iBtemsl lrg/3« of Ci&loaite is ojcdfiof/yl 
tsilv.'ay, and partly l^y -water traiCo. IfTiore in m rsdivky 
itetv/B vithin tlia Jimite of thhitium^jikiilyf Imt i7/rootef(«' 
rate Tailv&yh fiavo tliair Urnmnan in ihtt irofnediate 
Tiouriiood. Tii« Tndfan Ilailway, terTfiinna fe 
across ilia ti*>'or at Ifwiafi, loin;^ do7/n ibo produce of 
tie T'ortii-V/Ieiteni Frovinco! and Iteiar, arid connecte 
Ceicntta *wrth tie ^eral railway xysiem of tire 7 ' 5 nir;atjl& 
Kaa-tem Ferial liailway arid lie f>iuti'7^.teni 
Jteil-way iave iieir tenninus at gitidali, an eastpi 
auiurb of Caleutte. Tie former is an itflporiazrt line 
mnning across tie Delta to tire junction of tf/e Cangea 
and Braimaj/utra at Gosland^, Tire latter is a aiort 
railway, intended to connect tie la^tf/yAh w/ti Fort 
Canning, in tie Suridarierjs. TI.'e tiree eJuef linea of water 
trafScare *^1), tie Calcutta eariale, a clrain of ciannels 
and rivers per-dng round and lire fiundarl/ins, 

open at dl Uitt/mt tA tie y«i&r,arid aiSwling lie Wiain line 
of communication witli die Oangea arid tl»e JijzituAimtrg ; 
/2^, tieJi'adiyfe rivers, three in number, wMdi f/randr olf irr 
« more directly isoutiem owrrte from tie Cangee, above 
it? junction v/itb die Brabm^tra, and nltirriateiy ^^v/me 
tbe Hfl^f — ^tiese are witb oifilculty navigable during tie 
s-saymj ^8y. tie Jfrdnapsr and Ilijili canai', Jc^ir/g 
j^uti tov/ards Omvt. /v.-. r/, Jt/ 

CADDA?*I, DKOWM>lf/TiOO Airvorro 072S-J?KJ;,e 
dt?*jnguttied Italian anatowiut and pl^'sician, -was boni at 
Bologna in 175:5, /ifter bolding varfoaa minor ajipoint- 
mente, be wa? oiosen eadstant to tie celebrated anatombt 
lfo.*gagrdat Padua; but dbgcjted v./ti tie vnryyAMi 
bis dtttingufcied poddon drew upon Mm, ha removed 
to Venice," Soon, after, Ijowever, ie was apj/i-jnted to tie 
profei‘oraiip of lie tieory of medidne, -witi tie j«»> 
mi** of being elected to suoseeJ Morgagni, v.bo wa? tien 
old ar.d intirm. In 1772 he pabliabed ids KUrfi^ntt t,f 
PnrttftWjy, and soon after»arda tie hlnnndt t,f Phjn/r- 
Ugy, Su tie aame year ie tools i/Ateidoa tA tie diair of 
anatomy, vacant bj' tie deati of Morgagni,af.d endcarosned, 
though without sveoevs, to found an artatomioal vxtfijta. 
At die age of sev’enty-dzi tiri^i threatemed vdti bJind- 
ce*>, ie i/ublbied, -witi tie a>?;».tence of ias nejAew, a 
valuable rede? of atsatomKal plates. Ife died in J3, at 
tie age of cighty-ergit. 

OAiiDEB^ HrB"Bo»?*T /I7d5-I415/, Jtem-r.et, was 
V;rn at Kgin, in fSv.tlar.d, July 2, 1755 to. s.) Ife 
belonged to a very ander-t family of Moray»?dre, and was 
tie sc'/Aod r or. of Sir Tnomas Odder of Msirtori. Ife v,a> 
^seated at tljs grammar school of Bigin, ar.d at tie age 
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of foijrteen errtered tie Brilrsi na-jy &t midsM/urian. fn 
J75C ie eras f/mving as lieutenant of tie under 

cajdain, tire Ifon'mrable Otorge Paulfener, in tie V/«f 
Indies, Promotion came slwly^ and it was not till 17^2 
tiM he attainc/1 tie rank of r,oeteiapiain, Ife aconitte^l 
himself honourably in tie various ser/ice* to -wiicli he war 
called, 1/iJt for a long lime had no o;jif.ortunity of 
guttiing iinu-Alf, In 172</iev/'ae r<amed captain tX tie 
fleet ly Sir Join Jer/b, and h/ik j/art in fie great Wtle 
off CSspe St Vinoent fPebroary Id, 3 7&7ji, We was rAlected 
as bearer of tie de'jrafcies annormcing tie yitiUtry, and 
or< that occasion was knigl<te/l by JJL We ai,o 
received tie tlranis of |(arliamer;t, and in tlie frAtf/whifiy&ir 
was created a l/^ronet. In 1722 ie ijwitat; rear-adrmml ; 
and in ISO! ie wws d*apateied witi a <msll t/ps&Artm in 
pursuit of a Prenclj force, utider Admiral Chtditfainnit:, 
et/nv(iyUi% supplies to lie Yuaith in Yigyjii, Jn iMs 
t/urauti lie was not aiu^Afa), ntid returning home at fie 

! <eae<^ ie struck iis fla^ V/ier; tie war ai^in brr<ke o-ot 
le was recalled to ser/ic/^ was y.tsttJAfA vice^lmiral in 
1604, and was tattpir/yzH in tie following year in fie 
blod^e of tie ports of Pcrrol and 0,wVa, in which 
famongstotier i»orie)si{j/; were f.rej««ringfor fie invecion 
of Bnj^and ly ItWdeon I, He ield iis y/iitUai wifi r- 
/oree greatly itAmhT Itt that of tie enemy, and rtXmjA to 
be enticed out to sea. On its l^ecoroing known fiat tie 
first moverr;er.t directed ly J'ajAleon WfJt tie raising rff 
lire blockade of Perrol, Itear^dmiral Stirling was otdiatA 
to jcun fjjrB, Calder and cruise wifi him to'ir/ferci^.t fie 
fleets /A Ymtut and Bj/ain w, their j/assege to Brest. 7 ie 
exqitTAAii fA the eneuiy w'ss concealed ly s. fog; but on 
July 22, 1605, their fleet came in sigl.t. It still tAiXt 
numbered theBHtijdi force; bulBir Itol>ert eritered Into 
action. After a t/aiAAi of four hours, during which he 
captured two Bj^anisi sitjiC, ie gave r/rders to disoofitinue 
tlreaothm. We offered Wile again on tie two follr/wing 
days, I/ut tie el;aller;ge was not accc|,ted. ll-e Prenci 
adneiral, Vrlleneuve, iowover, did not y/f;rs;re his v/^jage, 
but took refuge in Pemd. In the judgrrient of Ilaj/derm, 
Wsselieme of invasion v/as I/%fl!od i/ylhtA day’s aetton; 
but rnudr iuAi^tatiori was felt in lingtand at tie failure of 
ClfcTder to win s complete tiriU/ry, We was, r;evertiele»>, 
again serd rA’t in A»gr;s'., and prevented Vii]e7.eT."/e frre/r 
effecting a junction with tl;e Pref»ch fle*A at Brest In 
oonseowence of tie str^mg feeling against iim at iome ie 
demanded a cor;rt'rr;artiai. 71/is w^. held on tie 2«d //f 
December, and resulted in a revere reprimand of the -vicO' 
admiral for ncA having done his utmost to r^v.cw tie 
et:gagement, at the same time ac/juitting him Wh of 
cowardice atsd disaff»£t!o-n. Paf:e e*;ec<atior/ iwl I-eer. 
raised in En^nd ij' tie mutilation of ib do-j/itcie?, and 
of tide ie in-iigr.antiy complained in h;'. d» fer.ee. 77.e tide 
<-/ feeling, howV/er, turTjed again; and iu 1615, ly way 
of ynVAr'tffi*Ut.ra,y to iis rer/icc', sfid 'd at/juiitel of tie 
charge made agairj^.t him, ie was apy/iinted c/,mr:jinder of 
PoTtemwth. ife died at Ifolt, riser Bi'iopV V/alfWo, in 
Wamf/»iire, August 31, 1616. 
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lonLi: but in 1651 be entered tbe churcb, and fi-om that 
period wrote nothing but spectacular plays for representar 
tifin at conri^ and tbe religions pieces kno\m ^ Avto* 
S'tcroanentales. He received varions ecclesiastical pr^ 
ferments from Philip IV., and prolonged bis days iu 
wealth and honour until his death on May 25, 1681. Very 
few traits of his personal character have been preserved, 
and little else can be extracted from the sonorons eulogium 
of his friend and biographer Vera Tassis than that he was 
held in esteem for gravity, urbanity, and modesty. A 
surer testimony to his character is the spirit of his works, 
which are animated throughout by a lofty ideal of honour 
and religion according to the conceptions of his age and 
countiy, and ore wholly free from the usual impurity of 
the stage. He must evidently have been a highly accom- 
plished man, possessed of a large sto(dc of erudition. 

The entire number of pieces comprised in Hartzenbuscih’a 
edition of Calderon, which does not indude the av.t<a 
ioaumaUales, is 122. There are 72 autos. It is of 
course impossible to notice here more than a fraction of 
this prodigious mass of dramatic poetry. We shall briefly 
characterize the dasses under which it admits of being 
distributed, adducing a few of the more remarkable dramas 
as representatives of the whole, and following in the main 
the admirable arrangement of Schack. 

1. Religious Dramas. — Of these Schack reckons sixteen, 
induding The Statue of Prometheus and Life is a Dream. 
This division comprises some of Calderon’s most famous 
pieces, in particular The Wonder-morhing Magician, in 
which the brilliancy of his poetical imagination is displayed 
to the fullest extent, and by Shelley’s translation- of which 
he is hitherto beat known in England. The subject— the 
voluntary surrender of a human soul to the Evil One — 
ofiers striking analogies and equally strong contrasts to 
Goethe’s Paiist. The comparison of the two pieces is moat 
instructive, and most fordbly attests the vast progress in 
depth of thought and cximplexity of emotion of the modern 
over the mediaeval world. The Devotion of the Cross is 
another of the most remarkable pieces of this class, rich in 
poetical beauties, and exhibiting Catholic antinomianism 
in its most unmitigated form. There is a deeper vein of 
thought in Ltfe is a Dreary in whicdi the poet is compara- 
tively free from ecxslesiasticxil influences, and which is also ■ 
one of his most striking and original productions. The 
Content Prince, founded on Don Ferdinand of Portugal's 
cxiptivity, is the very flower of Spanish religion, ceurtesy, 
and chivalry, and, li^ Life is a Dream, is an excellent 
Mting play. The Schism of England and The Dayspring in 
Copacavana, a^rt^ from their great poetical merits, are 
interesting as indications of the national feeling with 
regard to nearly contemporary events. 

2. Nineteen of Calderon’s dramas are classed as his- 
toncal tragedies These generally exhibit his talent for 
effective th^trical situation ,in the most advantageous 
tight; but in psychological depth and troth he is far 
nehiud the great dramatic masters of other countries. The 
mort celebrated of these pieces are founded on incidents 

ciroSSJ history, from the posthumous 

c..ronation of Inez de Castro to the heart-rending story of 

of Sio powerful domestic tra^y 

with hiii^ personal character than is usual 

5^ be obtained into 

i l^rwhiK?«^«*® character and the national 

saSnrnol? P Clatbolic and Cro- 

of historical fact, it 
TUV mS^ ®s free as Shakspeare’s. 

»-e nTd^Sd ^“,^‘®torical plays, whose plots 

history of his own conntiy%re 
monster hkc Jealousy, a most powerful tragedy on the 


story of Herod and Maiiamne; The Locks of Absalom, so 
greatly admired by Shelley; and Zembia ihe Great. • 

3. The snbjects of twenly-four of Calderon’s pieces an 
derived from mythology, cdiivalric .romance, or novels. 
Most of these are merely spectacular, affording little scope 
for strictiy dramatic power, but dazzling from the opulence 
of the poet’s invention, and the sweetness and variety of 
his ver^cation. He has here given his imagination the 
freest rein, and is nowhere more truly himself. No Magic 
like Love, a play on the story of Circe; Echo and Narcissus ; 
and The Bridge of Mantible may be cited as draracteiistic 
examples. 

A Sixteen romantic dramas, generally melodramas or 
tragi-comedies, form the transition from Calderon’s tragic 
to his comic Aeatre. None of his plays are more distin- 
guished for ingenuity of conception' and grace of. style. 
The Load Secret is perhaps the most celebrated, but the 
rest are of hardly inferior merit. 

5. We now come to Calderon’s comedies of intrigne, the 
so-called “comedies of cloak and sword,” his ddineations 
of the manners of his day, and of the actual hnman life 
around him. His range is an exceedingly limited one in 
comparison with that of the English dramatists. It hardly 
transcends the sphere of or^naty good society, — &e 
valets and other representatives of ^e lower orders being 
for the most part merdy conventional types. The motive 
of his pieces, moreover, seldom comprehends more than the 
two prime factors of love and jealousy. Witiiin these 
limits, however, his perception is commoiily correct, and 
his characters are depicted with more individuality and 
subtlety than in his more serions piecea l^n his high- 
flown strain of chivalric sentiment and his punctilious 
formality correspond to fact. They are artificial indeed, 
but not affected, for they actually represent the ideal of 
the best contemporary society, and represent the Siianish 
cavalier, if not precisely as he was, yet as he wished to be 
esteemed.. The capital merit of these pieces, 'however, is 
tile prodigious ingenuity of the plots, and the fertility of 
invention by which our attention is kept continually on 
the stretch. Calderon’s expedients are inexhaustible; 
every fresh incident surprises, and none appears capricious 
or unnatural. Twenty-five' plays are included under tha 
head. The Fairy Lady and ’As ill keeping a House tnw 
Two Doors are perhaps the most generally known; all 
however are nearly upon a level. 

6. Atetos Sacramentala. — A volume might be wrrtten 
upon this most peculiar of all the form's of the modem 
European drama. We can only describe it ^®re “ ® 
development of the mystery or miracle play of the Middle 
Ages, designed like it for public represeritation on some 
specified religious occasion, and falling like it into tiro- 
classes, the strictly Biblit^ play, of which Calderons 
Brazen Serpent is an instance, and the religious allegoi^ 
The latter is Calderon’s characteristic department, an 
nothing can surpass the boldness and quaintness of bis 
jiersonifications. Man, the World, Gnilt, the Morning 
Star, the Synagogue, and -Apostaiy figure, for raauipi . 
among his innumerable dramatis personal. The neJiM 
his invention and his diction are nowhere more abundan i 
but the profoundness of his philosophy and theology bo 
been greatly over-estimated by writers of his own rcligio 
communion. 

7. Minor Pieces. — Calderon also composed P®"*®*?. ^ 

farces, interludes, and other brief occasional peces, t 
greater part of which are lost . , 

Calderon received the Spanish drama from bis prede^ 
sots in a flourishing con&'tion, exhausted, in 
with his numerous gifted contemporaries, every PMS 
which it allowed, and left' it at his death in 
total decay. TTi« retirement from the theatre in m 
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life vas probably occtuduned by the coavictioa that it 
admitted of no f luther development. In his relation to his 
predecessors he appears as an innovator, chiefly in the 
simplification of metric^ forms. Though at least half of 
each of his plays is stOl in complete rhyme, he nevertheless 
resorts to assonances more liberally titan bis forerunners. 
If, on the one hand, this brings him nearer to the lan gnaga 
of reality, it on the other sometimes betrays him into 
verbosity. In his earlier pieces the exuberance of his 
genius, and the example of the popular lyrical poets of the 
day, tempted him into conceits and extravagances of diction 
vrUch are less apparent in his later rrorl^ He yet has 
more fire and colour than any other of the Spanish dramat- 
ists, and may be described as the one among them in urhom 
the Oriental element is most largely developed. He shares 
Tsith his rivals -the reproach of repetition, of calcnlated 
stage effect, and of stereotyped forms of expression, which 
become at length mere convention and surplusage. The 
peculiarity of Jlie form of composition cultivated by 
Calderon renders it difficult to assign his relative rank 
among poets of the first class. The Spanish drama is a 
creation sui generis, and all attempts at a comparison 
-between it and other theatrical forms must be fntile for 
want of a common measure. The art of Calderon attains 
its purpose not less completely than that of Shakespeare or 
Sophodes ; all that can be sud in its disparagement is that 
this purpose is less devated. It falls bdow the art of 
Greece, inasmuch as it makes no pretension to represent 
the ideal dther of divinity or of manhood ; and below the 
art of Shakespeare, inasmuch as, instead of offering a mirror 
to umversal nature, it is restricted to the representation 
or poetic expression of a temporary and accidental phase 
of manners. - It is the most perfect embodiment conceivable 
of all the romantic and chivalrous elements of Spanish 
national life ; there is not, perhaps, such another example 
in literature of the wondetfnl power of poetry to eliminate 
all baser matter, and present the innermost idea of a society 
in nntarnished brightness. Calderon is also the most 
perfect representative of the state of feeling induced by 
'nnconditional alle^nce to the Catholic Chnrch, at the 
critical moment when the scales of faith and knowledge are 
yet in eqnilibriam. Great Catholic poets may yet aris^ 
with even more than Calderon’s depth of conviction, but 
none_ can again enjqy Cdderon’s serenity. There is no 
disturbing dement in his world, either of innovation or of 
xesistance ; he is everything which by theory a consummate 
•Catholic poet ought to be. It is therefore but logical that 
he should be set up as the rival 'of Shakespeare by the 
partisans of the medieval revival, of whom Frederick 
'Schlegel is the most eminent literary representative. It 
-would be a waste of time to contrast the conventional 
uniformity of his pieces, reducible to five or six ^fpes ^ 
at mos^ with Shakespeare’s infinite variety; the faint in- i 
dividnalization of his diaracters with Shakespeare’s mira- 
culous subtlety ; his dnsa prejudices with Shakespeare's 
universal i^ympathy ; his stereotyped cast of thought with 
'Shakespeare’s comprehensive wisdom. It is enough to 
.remark, that greatly as he is admired and widely os he is 
read, he has not contributed a single appreciable element 
-to the literature of any country but his own, while 
'Shakespeare has revolutionized the taste of Europe. His 
relation to his contemporaries is also different from Shake- 
•speare’s. Shakespeare is a sun among stars; Calderon the 
brightest star of a group. We shall render him most justice, 
-not 1^ instituting a vain paialld with Shakespeare, or even 
Goeth^ but by regarding those qualities which he necessarily 
.has in common with all poetical dramatists. In these 
reflects it is impossible to praise him too highly Nothing 
can surpass the fertility, ingenuity, and consistency of his 
corctructive faculty on the one hand, or the affluence of 
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his imagery and melody of his versification on the other. 
The poet and the playwright are happily combined in bini 
the development of his plots holds the spectator in suspense 
from first to last, and the diction, except in designedly 
comic passages, s^om lapses bdow the pitdi of dignified 
and exquisite poetry. Even the extravagance of his 
hyperboles appears almost natural amid the general torrent 
of impassioned feding. The interminable length of many 
of his speeches is certainly a fault, and is partly attributablf 
to the fluency and fficility of hm metre. U we regard him 
as a tragic poet, we must allow him power, restricted by 
the absence of any philosophical view of human nature or 
destiny. As a comic poet he excels in the vis comim of 
situation ; but his dialogue is more remarkable for vivacity 
than humour. His proper and peculiar sphere is that of 
the ffindfully poetical His inventiveness is here equal to 
any feat of construction, and his imagination to any opulence 
of adonunent. After Shakespeare and Aristophanes, no 
dramatist has understood so wdlhowto transport his reader 
or spectator to an ideal world. 

Calderon’s metrical forms, although, as already stated, 
less rich and intricate than those of the earlier Spanish 
dramatists, are nevertheless a great obstade to his bring 
adequately translated. No language bnt the German, in 
fact, is adapted to render him. Gries's version in tiut 
.language is very celebrated. Schlegel and Schack have 
rendered some plays very well; and the autoa have been 
translated by Lorinser. Shelley^s version of some scenes of 
the tFoiider-teoriiMg Magician is incompambly the best 
English interpretation, and no reproduction in our language 
will ever be perfectly successful that does not proceed upon 
his principle of intermingling blank verse with irreg^r 
I lyrical metres. Mr Fitzgerald and Mr D. F. M'Gurthy, two 
excellent translators, have erred, — ^the former by resorting 
; to blank verse entirely, the latter by discarding it altogether. 
Mr Fitzgerald’s version is too English, and Mr M'Corthy's 
too Spanish ; the peculiar delicacy of the assonant rhyme, 
which he has endeavoured to preserve throughout, is 
entirely imperceptible in our language. Mr Fitzgerald has 
render^ six plays, and Mr M'Carthy eleven. Ihere is 
perhaps no more congenial fidd for a writer of a poetical 
temperament than the translation of Calderon. 

The duanolcgy of Coldeion’s peca is unsettled, but niudi Las 
been done toadjustit. Many of them were printed during his life, 
bnt the first coUectiTe edition was that published in 1685 Iiis 
friend Tern Tossis. It is not quite complete, and some plim in- 
cluding most of the author’s dramatic triflesi, are im-niediab^- lost. 
The best edition is tliat 1^ Hartrenbusch in Aribau's Siblioltca de 
Aviora Etpanolcs (4 vols., Madrid, 1848-50). It does not contain 
the avtio, whidi were jnibUriied at ^ladrid in 1717 and in 1759-60. 
There is also a good edition by KeQ (Ilambuiv, 1827-30). Accounts 
of Cslderon \ml be found ui IJouterwelc, Tiidoior, and other his- 
torisns of Spanish literature ; but the best and fuUeet is that by 
Schack in hts Goehidle dor dnnnatisehen Zileralttr mid Kttnst in 
Sftmitn, vol. iiL (Berlin, 1846.) (It. G.) 

CALDERWOOD, David (1575-1650), an hbturiau of 
the Church of Scotland, was bwn in 1575. Hewas educated 
at Edinburgli, when he took the degree of M.A. in 1593. 
About 1604 he became minister of Craihng, near Jedburgh, 
and he speedily began to take part in the ecclesiastical 
proceedings of that period, and was conspicuous for his 
resolute opposition to the introduction of Episcopacy. In 
1617, while James was in Scotland, a Remonstrance which 
had ^en drawn up by the Presbyterian cleigy was placed 
in Calderwood’s hands. He was summoned to St Andrews 
and examined before the king, but neither threats nor 
promises could make him yield, and deliver up the roll of 
signatures to the Remonstrance. He was deprived of his 
charge, committed to prison at St Andrews, and afterwards 
removed to Edinburgh. The privy council, which long 
exercised an undefined and despotic jurisdiction, ordained 
him to be banished from the kinj^um fur refusing to 
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acknowledge tke sentence of the ffigh Coinnaission. On 
giving security to banish himself from the kingdom before 
the eosning iCchaelmas, and not to return without the 
royal licence^ he was released from prison. He accompanied 
Lord Cranstoun to Carlisle, where that nobleman presented 
a pedlion in his favour to the king; but it was followed 
by no beneScial result. The subsequent application of 
Lord Cranstoun to the privy-coundl, and to the bishops, 
was attended with no better success. He lingered in 
Scotland, publishing a few tracts, till the 27th of August 
1619, when he sailed for Hollaud. Where he chiefly 
resided in that couutxy we are not informed, but Bishop 
Gkithry states, that “in the time of his exile he had seen 
the follies of the English Brownists in Arnheira and 
Amsterdam." During lus residence in Holland he pub* 
lished various works, and, among the rest, his Altare 
DawiscenunL At one period his enemies supposed him to 
be dead; and he ^s recorded a very extraordinary attempt 
to impose upon the world a recantation fabricated in his 
name. Calderwood appears to have returned to Scotland 
in 1624, and he was soon afterwards appointed minister of 
Pencaitland, in the county of Haddington. During the 
remainder of his life he continued to take an active part in 
the aSairs of ^e church, and he introduced in 1649 the 
practice, now conflrmed by long usage, of dissenting from 
the decision of the Assembly, and requiring the protest to 
be entered in the record. His last years were devoted to 
the preparation of a Sitiory of (he Ghureh of Sax&mid. 
lu 1648 the Ceueral Assembly urged him to complete the 
v/urk he had designed, and voted him a yearly pension of 
A800. He left belund Um an historical work of great extent 
and of great value, not indeed as a masterly composition, 
but as a storehouse of authentic materials for history. An 
abridgment, which appears to have been prepared by him* 
self, was published after his death. An excellent edition 
of &e complete work was published by the Wodrow 
Society, 8 vols. 1842-49. The manuscript, which belonged 
to General Calderwood Durham, was presented to the 
British Museum. A copy, transcribed under the inspection 
of Wodrow, is among the archives of the church ; another 
belongs to the library of the univetsily of G^gow; and, 
as Dr ^Crie has stated, “in the Advocates’ Library, 
besides a complete copy of that work, there is a fbUo 
volume of it, reaching to the end of the year 1572. It 
was written in 1634, and has a number of interlineations 
and marginal alterations, differing from the other copies, 
which, if not made by the anthoc’s own hand, were most 
probably done under his eye." Calderwood died at Jed- 
burgh ou the 29th of October 16o0, aged seventy-five. 
He appears to have been a man of unheuding iutegrity, 
frarless^ in maintaining his opinions, and uniformly con- 
sistent in his professions; but as hnman virtues are never 
perfect his decision of character had some tendency to 
deviate into that obstinacy from which good men are not 
always exempted. 

CALEDONIA, used in general somewhat loosely to 
denme the northern portion of Britain daring the xmriod of 
the Boomh occupation of the island, had originally a more 
rretncted application. It is proposed in article to 
give, from a geographical as well as an historical point of 
view, a bnef account of what seems to have been known 
regarding it in ancient times. 

« firat met with in the fourth book 
of FUny’s Bixtom Batwalis {eirm 77 A.D.), where, in 

Caledinian forest 

ilio W/im ^ ^ northern bonndoiy of 

the Roman part of the island. Its next appearance fa in 
the Affrwla of Tadtus (96 a,d.) Here. bSth iHS W 
description of Britain, chaps, x. and xl 
the account of Agricola’s campaigns, cl«n»s. xxv.- 


xxxviii., Caledonia fa unquestionably Britain north of the 
Firth of Forth. On turning to the geographer Ptolemy 
(circa 120 a . i >.}, we fail to meet* with the term except as 
the name of one of the many tribes among which he has 
parcelled out the “ Bretannic Island, Albion." To explain 
this it fa not necessary to assume that Ptolemy was iguorant 
of the wider acceptation in which Caledom'a had recently 
come to be employed among the Bomana It fa more' 
reasonable to suppose that^ as he avowedly drew the 
materials for his tables from earlier, chiefly from Tyrian 
sources, he judged it prudeut^ to follow in the main long- 
recognized authorities. Yet even in Ptolemy we have ao 
indication mtiier of the importance of the Caledonians 
among their neighbours or of the occasional use of the word 
as a general name for all the northern tribes. Twice ha 
gives the Denbaledonian Ocean as bounding Britain on the 
north, that fa, after the necessary cotrectionfor his mstake 
in making the whole of the northern part of the island 
trend to the east instep of to the north, as washing the 
shores of modern Scotland on the west. Confused aud 
inaccurate in some respects as the Alexandriaa geographer’s 
tables are, they, notwithstanding, contain a surprising 
nmoiint of information r^jor^g tiie leading features of 
the coast-line of Britain, the correctness of much of which 
be verified by existing names. His account of the 
tribes and their towns, especially towards the north, is, as 
might have been expected, much less definite and trust- 
worthy. In order to be able to give here some notice of 
the Ptolemaic geography of North Britain, Caledonia may 
for the moment be regarded as a i^nonymous term. ^ 
Ptolemy’s error in taming the northern part of the islmd 
to the east b«»a already been noticed. How he nas led into 
it there are no means of determining. One effert of it a 
to exa gg erate greatly the length of the Solway hirtn an 
displace the Hebrides from their true position, as 
seen by referring to certain maps appended to sereral 
of the Geography and.given with some editions of it. i 
error can easily be rectified; and when this a dooe 
outiine of the coast will be found to be wonderfully 
Commencing with the promontory of the Noonantai { 
of Galloway) in the sonth-west and proceeding 
along the shores of the Dencaledonian Ocean, w to 
snccession the Bay of Rerigonios 
Onindogara (Ayr), the estuary of ^ 

Bay of Lelaamnonios (Loch B^ne), Cape 
EinQrre), the ontlets of the Eiver 1 1 .« 

ontlets of the Eiver Itnos, Bay of OaolsM ^ 

outlets of the Eiver Nabaios, and Cape . a 

Orkaa (Dunnet Head). Coming down the east 

to be washed the German ^®nni.ronbium 

Oairouedroum (Doncansbay Head), 

(Noss Head f), the outlets of the Eiver Ifa, the High^ 
otttiete of the River Loxa, estuary of miniver 

ifath), estuary of the Touaisfa (Spey i), Taizalri 

TTnlnfAs /'DArnmn tllfi DfOinontOty Of p)e6)j 


_ ' 

south, bounded the Hibernian Ocean, ^ 

peninsula of the Noouantai (the aeinarv of 9*® 

outlets of the Eiver Abraouannos (Locel), ^ i ^ 
lena (Creel), estuary of the 

River Noouios (Nith), outlets of *!j® follovii^ 

The country 18 represented as in habited by the_to ^^ 

- - - - - - - ^ _ of ihC 

* The orthography of the nanies With » 

Ptolemy CWabeig’s), and not of the latia 

ceptlons they are evidently intended to seems nndeii'*'*^ 

Greek (perhaps ort^nallyTyrian) ^another UnS®** 

'ohsenrethem farther by pro«enting them in “O*® 
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tribes, sixteen in number: — the Noouantai, dwolliug'under 
east) of the peninsula of the same name (Wigtonshiro), 
their towns Loukopibia and Betigonion ; east of them the 
Seigoouai (along tiie Solway Firth, and inland), their 
towns Earbantorigon, Ouxellon (Dumfries t), Eorda, 
Trimontion ; still farther east, the Otadinoi, pro1»bly along 
the south-east coast, their towns Eouria and Bremenion ; 
and the Damnonioi, occupying apparently the basins of 
the Clyde, Forth, and Tay (in part), their towns Eolanie, 
Ouandouara (Ayri), Eoria, Alauna ^Stirling 1), Lindon, 
Ouiktoria (near Perth) ; the Kaledonioi, in the district from 
Loch Fyne to the Moray Firth, with the Caledonian forest 
to the west of them ; eastward the Ouakomogoi (Banff and 
parts of Moray and Aberdeen), their towns Banario, 
TameiB, the Winged Camp, Touaisis; cast of these the 
Taizaloi (part of Aberdeenshire), their town Deouana 
Aberdeen), and the Ouenicones Forfarshire), their town 
Orrea (Forfar 1) ; while occupying the west of Argyll and 
Biremess, part of Boss-shire, and the whole of Sutherland 
and Fdthness, were in succession the Epidiui (in Eintyre), 
Eerones, Ereones, Eamonakai, Earinoi, Eornauim (C^th- 
ness), Dccantai, Lougoi, and Smertai. Near the pro- 
montory of OrkM were the islands of Okitis and Doumna ; 
north which lay the Orkades (Orkneys), about thirty in 
number, and still farther north Thoule (Shetland I). 

Ptolemy’s description is the only detailed one we have 
till we come down to the 16th century. It is matter for 
regret that the Anfonine Itinerary, so useful an aid to the 
identification of the Ptolemaic towns in the southern part 
of the islaud, does not extend to the north, and that the 
lists of the anonymous geogtaliher of Ravenna are so 
corrupt 08 to be almost usriess. About the middle of the 
lost century a new element of confusion was introduced 
into what was tangled enon^ previously, by the publi^ 
tion of Bertram’s wdl-known fomety De SUu Brilaamioe, 
falsely ascribed to Bichard of Cirencester, which being 
accepted as genuine by Boy, Chalmers, Stuart, and others, 
has mn the means of giving curron:^ to many unfounded 
notions regarding the nature and extent of the Boman 
conquests in Nom Britain. 

The written history of Caledonia as well as of the rest 
of what is now Scotland commences with the warlike opera- 
tions in Britain of Agricola, the lieutenant of the Emperor 
Domitian. (See BaTAii»JA,p. 353.) In the third year of his 
command this famous general, who was fortunate enou^ to 
have his son-in-law Tacitus os his biographer, dotormmedto 
attempt the annexation of the northern portion of the island. 
Accordingly, iu 80 A.D., he advanced as far os the estuary of 
the Tins, or as Wex rcad^ the Traaus. Whatever the true 
reading may be, the supposition that on tliis occasion 
Agricola reached the Tay is untenable; though, whether the 
river referred to be the English Tyn^ the Tweed, or the 
Scotch Tyn^ it is impossible to say. _ The succeeding 
summer found him as far north as the isthmus formed ly 
the firths of Clota and Bodotria (Clyde and Forth). On it 
ho erected a lino of forts, with the intention appawntly of 
making it the northern boundary of the empire in those 
ports. In tlie following year he crossed the Cloto, and 
overran additional tonitoiy “ in that part of Britain which 
looks towards Ireland.” Information having now reached 
him that the remoter and still unconquored tribes were 
forming a combination against the Romans, ho resolved to 
anticipate them, and (83 a.d.) carried the war beyond the 
Bodotria into the country of the Caledonians. That 
summer an engagement was fought, which, though it 
resulted in favour of the invaders, taught the Romans that 
tuey had no ordinary foe to cope with. On the approach 
of winter both rides retired to tiirir quarters to moke pre- 
parations for renewing the struggle: Next season (84) 
Agricula, ou rcsuininc tho offensive, found himself con- 


fronted by a grand union of all the tribes of Caledonu, 
under a leader whom Tacitus names Qal^cus. The 
Boman general had previously despatched a fleet to ravage 
the coas^ and on continuing his march northwards, 
encountered the enemy, upwa^ of 30,000 strong, near 
Mount Qraupius; for there can be little doubt that this, 
the reading of Wex and Exits, ought to be adopted instead 
of the Qrampius of tho common editions. The exact 
locality of the conflict that ensued has been tho theme of 
much profitless controversy; but wo riinll probably not 
greatly err in placing it somewhere on tiio borders of Ein- 
cardineshire. General Boy, whose conjecture is usually 
followed, fixed on Axdoch in Perthshire. A careful study, 
however, of the whole narrative leads one to look for tho 
firid of battie farther north, and nearer the coast Tacitus, 
writing on the model of Thucydides and Livy, has put into, 
tho mouth of each leader, on the eve of the engagement, a 
speech of his own composition, in which he describes the 
feelings timt nuiy be supposed to have actuated tho hostile 
armies. That ascribed to Galgaeus is a splendid specimen 
of polidied sarcasm, mixed wi& impassioned appeals to tho 
patriotism of his hearers. Might, however, prevailed over 
right, and the Caledonians were defeated with a loss of 
10,000 men. Agricola, now thinking he had pushed his 
conquests far enough, made no attempt to pursue his 
beaten foe, but at once led his army back to the territory 
of the Boresti (al. Horesti), whose name is probably pre- 
served in &e modem Forfar. Here ho gave orders to the 
commander of his fleet to sail round the island, a feat 
which tho latter accomplished. Soon after he himself was 
recalled to Borne by his jealous master. 

Notwithstanding Agricola’s success, the Romans seem ta 
have been quickly obliged to abandon part of their con- 
quests, for in less than forty years (12D a.d.) Hadrian’s 
well, which ran from the l^ne to the Solway, became tho 
northern limits of their empire in Britain. About twenty 
years later a second Agricola appeared in ^e person of 
Lollius TJrbicus, tho lieutenant of Antoninus Pius. Almost 
nothing is known of his actions, but he seems to have, 
once more carried the arms of Borne to the Clyde and 
Forth, if not beyond them, and to have erected on 
the line of Agricola’s forts the more substantial work now- 
known by the name of the emperor he served (see Akto- 
xnwu^ Wall of). The natives must soon have recovered, 
tho lost ground; but scarcriy anything is known hcncefortb 
of the state of affairs in the north till 208, when, if we may 
trust .the historian Dion Cosrius, as abridged by Xiphiliiie, 
the Emperor Severos determined to attempt the subjuga- 
tion of ^e whole Island. At that time the two most 
powerful tribes of North Britain were tho Mmato!, dose to 
Hagan’s Wall, and tho Caledonians beyond them. P^ 
tpcted by their native fastnesses, the latter offered him 
sucli a resistance that, without being able tubring them to. 
a decisive engagement, he lost through disease, fatigue, and 
the sword, no fewer, it is said, than 60,000 men. Hairing, 
reached what is termed tho northern extremity of the 
island, but which was in all likelihood merely the northern 
coast of Aberdeenshire, Severus retreated southwards^ in a 
very feeble state of health, partly induced by the fatigues 
ho had undcigonc. A league formed the next year between 
tho Caledonians and tho Mesato!, both of whom had already 
cast off his authority, led him to make prciiatntions for a 
now campaign, with the avowed determination of extirpat- 
ing the whole race. In the midst of these, however, ho 
died at York in 210. 

For a whole century afterwords the ancient writers are. 
almost silent regarding Caledonia. In the year 310 ^wo 
hear f6r the first time of the Pirts ; and in 367 Tlicodoaiiis, 
an able Bnnmn general, was sent into Britain by Valeii- 
tiniaii L to defend the Britons of the south against the. 
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, attacks of the men of the north, represented by Ammianns 
'^iarcdlinus as being the Ficts divided into two tribes 
/the Dicaledones and the Yecturiones), the Saxons,' the 
Attacotti, and the Scots. He was so far successful that 
the countries between the walls of Hadrian and Antoninus 
became yet again a su^ected province, named Valeutian 
by Theodosius, in honour of the emperor, — a conquest^ 
however, which can have lasted but a brief period. Hence- 
forth, if we except the effusions of the poet Claudian, the 
scaniy notices of Britain to be met with during severtd 
succeeding centuries present the same sad tale of sufferings 
inflicted on the now effeminate Britons of the south by their 
a-arlike neighWrs, till at length the settlement of large 
bodies of Saxons in England changed the aspect of affairs. 

The etymology of the word Caledonia has been variously 
given. Odydd (in Welsh, a woody shelter) is the popular 
derivation; but Isaac Taylor (Words and Places^ p. 44) 
thinks the word may possibly contain the root gad, and 
so, the Caledonians would be the Gaels of the duns or hills. 
Equally obscure are the ethnological relations of the people, 
fhe most probable opinion being that which regards them 
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os belonging to the British branch of the -great 
family. A casual inference, hazarded by Tacitus (dgrieda, 
chap. xL), that the red hair and large limbs of the inhabi- 
tants of Caledonia point clearly, to a German or igin, must 
not be pressed too far. There were, probably' even in his 
day Teutonic settlements along oiu eastern and northern 
shores, but it seems too much to assume that that race was 
the dominant one north of- the EortL It is a still more 
doubtful question to what race the Ficts belonged. Bat 
the discussion of these and other points belongs to the his- 
tory of ScoTLAXD (q.v.) (See Ctaudii Ptolmcei GeograiAia, 
ed. ‘Wilberg, Essendim, 1838 ; Boy’s JfUitary Antiguitia 
of the Pontons in North Britain, London, 1793; Barton’s 
Ilistory of Scotland, voL i., Edin. 1867.) (j. m'jd.) 

CALENBEBG, or Bjllenbsbg, a former principality of 
Hanover, which was traversed ty the Weserandthe Lein^ 
and had an area of about 1050 Square miles. It derived its 
imine from au ancient castle, now in ruina In the Middle 
Ages it belonged to Liinebuig, and after passing from one 
branch to another of the house of Brunswick, it came^ in 
1705, to Ernst'August, electoral prince of Hanover. 
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A CALENDAR is a method of distributing time into 
certain periods adapted to the purposes of civil life, 
as hours, days, weeks, months, years, dca 

Of all the periods marked out by the motions of the 
celutial bodies, the most conspicuous, and the most 
intimately connected with the affairs of mankind, ace the 
foUir day, whicdr is distinguished by the diurmd revolution 
of the earth and the alternation of light and darkness, and 
the so^r year, which completes the circle of the seasons. 
But in the early ages of the world, wheh mankind were 
chiefly engaged in rural occupations, the phases of the 
moon must have been objects of great attention and* 
interest, — whence the month, and the practice adopted by 
many nations of reckoning time by the motions of the 
moon, as well as the still more general practice of combin- 
ing lunar with solar periods. The solar day, the solar 
year, and the lunar month, or lunation, may therefore be 
called the natural divisions of time. All otheni, as the 
hour, the week, and the dvil month, thou^ of the most 
andent and general use, are only arbitraiy and conven- 
tional. 

®ay.— -T he true solar day is the interval of time which 
elapses between two consecutive returns of the sam e 
terratrial meridian to the sun. By reason of the 
position of the ecliptic, and the unequal progressive motion 
of the earth in its orbit, it is not always of the same 
araolnte length. But as it would bo hardly possible, in 
the artificial measurement of time, to have regt^ to this 
small inequality which is besides constantly varying, the 
mean solar day is emplryed for all civil purposes. This is 
the tunc m which the earth toould make one revolution on 
Its axis, M coiniiared with the sun, if the earth moved at 
an equable rate in the plane of the equator. The mean 
solar day is therefore a result of computation, and is not 
by any astronomical phenomenon ; but 
ita difference from the true solar or apparent day is so 
small as to escape ordinaty observation.^ ^ 

J he subdivision of the day into twenty-four parts, or 

remotest ages,^ thou^ 
ilS-U f “Breed either with rrapect to the 

*^r>P«an8, place the coinincnccmcnt of the civil d«iv 


midnight. Astronomers, after the example of Ftolemy, 
regard the day as commencing with Ae sun’s cahninatioo, 
or noon, and find it most convenient for the purposes of 
computation to reckon through the whole twenty-four 
hours. Hipparchus reckoned the twenty-Cour houis-f^ 
midnig ht to midnig ht. Some nations, as (he andeut 
Oliftldfians and the modem Greeks, have chosen sunrise for 
the commencement of the day; olhers, again, as (he 
ItaUans and Bohemians, suppose it to commence at suns^ 
In all these cases the banning of the day varies wilh the 
seasons at all places not under (he equator. I® 
ages of Rome, and even down to &e middle of (he otii 
century after the foundation of the city, no other di^^ons 
of the day were known thon sunrise, sunsel^ and mid-day, 
which was marked by the arrival of the sun be^een tne 
Rostra and a place called Grmcostasis, where amlwssa^ 
from Greece and other countries used to stand, iw 
Greeks divided the natural day and night into tweire 
equal parts each, and the hours thus formed were dmom - 
nated temporary hours, from their varying Jn mp 
according to the seasons of the year. The hours ol ' 
doy and ni^t were of coarse only equal at the . 
equinoxes. The whole period of day and mgnt v 

called wyffnuepoy. ' , t » no 

Week. — ^The week is a period of seven days, havwg 
reference whatever to the edestial l » 

to which it owes its unalterable uniformity. -AlwiOTg 
did not enter into the calendar of the C^reek^nd ww 
introduced at Rome till after the reign of 
has been employed from time immernorial m ^ 
eastern countries ; and as it forms neither an aiiqu i 
of the year nor of the lunar month, those who rg 
Mosaic recital will bo at a loss, as Ddambre re 
assign to it an origin having much semblance of prow ; 
It might We been su^ested by the phases o* 
or by the number of the planets known m a**®* 
an ori^n which is rendered more probable frojn 
universally given to the different days the 

posed. In the Egyptian astronomy, we ow 
planets, beginning with the most remote, is oat » 

Mars, the Sun, Venus, Mercuiy, (he Moon. ^ 
being divided into twenty-four honis, each o ^ t],ii 
seemted to a particular planet, namely, one ,u^nling 
following to Jupiter, the third to Mars, aiid so 
to the above order ; and the day received the 
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planet which presided over its first hour. If, then, the 
first hour of a day was consecrated to Saturn, that - planet 
would also have the 8th, the 15th, and the 22nd honr | the 
23rd would fall to Jupiter, the 24th to Mats, and the 25th, 
or the first hour of the second day, would belong to the 
Sun. In like manner the first hour of the 3rd day would 
fidl to the Moon, the first of the 4th day to Mars, of the 
5th to Mercury, of the 6th to Jupiter, and of the 7th- to 
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made Saturday the last day of the week. 


tive and justiciary acts the Latin names are s^ retained. 


Latin. 

Dies Solis. 
Dies Lunte. 
Dies Slartis. 
Dies MeicariL 
Dies Jovis. 
Dies Veneris 
DiesSatumL 


Engllih. 

Snnday. 

Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 


Sun’s day. 
Moon’s day. 
•nw’sday. 
Woden’s day. 
Thor's day. 
Friga’s dtw. 
Setme’s day. 


whi(^ difiers only by about 114 days from the solar year. 

TS •_ . . » ^ ... a-l- * % 


between the solar year. and twelve lunar months would 
become considerable, and have the effect of transporting the 
cormnencement of the year to a different season. The 
difScuIties that arose in attempting to avoid this inconveni- 
ence induced some nations to abandon the moon altogether, 
and regulate their year by the course of the sun. The 
month, however, being a convenient period of time, has 
retain^ its place in the calendars of all nations ; but, 
instead of denoting a synodic revolution of the moon, it is 
usually employed to denote an arUtrary number of days 
approaidiing to the twelfth part of a solrw year. 

Among the ancient Egyptians the month consisted of 
thirty days invariably; and in order to complete the year, 
five days were added at the end, called supplementary 
days. They made use of no intercalation, and by losing a 
fourth of a day every year, the commencement of the year 
went back one day in every period of four years, and con- 
sequently made a revolution of the seasons in 1461 years. 
Hence 1461 Egyptian years are equal to 1460 Julian years 
of 365^ days each. Ihisyear is called vcryne, by reason of 
its commencing Bometime<>,st one season of the year, and 
sometimes at another. > 

The Greeks divided the month into three decades, or 
periods of ton day^ — a practice whidi was imitated by the 
Eren^ in their unsuccessful attempt to introduce a new 
calendar at the period of the EcvoIutioiL This divison 
offers two advantages : the first is, that the period is an 
ozact measure of the month of thir^ days ; and the second 
is, that the number of tire day of the decade is connected 
with and suggests the number of the day of the month. 
For example, the 5th of the decade must necessarily be the 
5th, the 15th, or the 25th of the month ; so that when 
the day of the decade is known, that of the month can j 
scarcely be mistaken. In reckoning by weeks, it is neces- ! 
saiy to keep in mind the day of the week on which eacli ' 
inontii begins. 


Tie Somans employed a division of the month and a 
method of reckoning the days which appear not a little 
atraordmary, and mns^ in practice have been exceedingly 
inconveuienk As frequent allusion is made by classical 
writms to this embarrassing method of computation, which 
is carefully retained in the ecclesiastical calendar, we here 
give a table showing the correspondence of the ‘Romnn 
months with those of modem Europe. 


1 ^1 

tfiRb. 

Uof. 

Jnlr. 

Oetobea 

Jaanaiy. 

Ansut 

DGcembea 

A]>dL 

Jnae. 

September. 

XoTcmber. 

Febraoir. 

1 

Colendn. 

Oalendse. 

Calendn. 

Odendte. 

a 2 

6 

4 

4 

4 

* 8 

6 

8 

3 

8 

4 

4 

Prid. Nonas. 

Prid. Nonas. 

Prid. Nonas. 

r S 

3 

Nonas. 

Noma. 

Nome. 

6 

Prid. Nonas. 

8 

8 

8 

7 

Konta. 

7 

7 

7 

8 

8 

6 

6 

6 

» 

7- 

6 

5 

5 

10 

6 

4 

4 

4 

11 

6 

8 

S 

3 

12 

4 

Fiid. Idas. 

ndd. Idns. 

Prid. Idus. 

18 

8 

Idna. 

Idna. 

Idas. 

14 

Prid. ilns. 

19 

18 

16 

15 

Idas. 

18 

17 

15 

16 

17 

17 

16 

14 

17 

16 

16 

15 

18 

18 

15 

15 

14 

12 

IS 

14 

14 

13 

11 

20 

18 

18 

12 

10 

21 

12 

12 

11 

9 

22 

11 

11 

10 

B 

23 

10 

10 

9 

7 

24 

9 

9 

8 

6 

26 

8 

8 

7 

5 

|25 

7 

7 

6 

4 

27 

6 

6 

5 

8 

28 

5 

5 

4 

^rid.CoLMorL 

2S 

4 

4 

8 


SO 

81 

1 

8 

Prid. Calen. 

8 

Prid. Calen. 

Prid. Ciden. 



Instead of distinguishing the days by the ordinal num- 
bers first, second, &rd, Jsc., the Bomans connted dad'- 
foarde from three fixed epods, namely, the Calends, tiio 
Nones, and the Ides. The Calends (or Kalends) were invari- 
ably the first day of the month, and were so denominated 
because it had teen an ancient custom of the pontiffs tu 
cell the people together on that day, to apprize them of the 
festivals, or days that were to be kept sacred during the 
month. The Ides (from an obsolete verb idvare, to divide) 
were at the middle of the month, either the 13th or the 
ISth day ; and the Nones were the ninth day before the 
Ides, counting indushwly. From these three terms the days 
received their denomination in the following manner 
Those which were comprised between the Calends and the 
Nones were called the days brfore the Nones; those between 
the Nones and the Ides were called the days before the 
Ides; and, lastly, oil the days after the Ides to tiie end of 
the month were cdled the days hrfore the Calends of the 
succeeding month. In the months of March, May, July, 
and October, the Ides fell on the 15th day, and the Nones 
consequently on the Tth ; so that each of these months 
had six days named from the Nones. In all the other 
months the Ides were on the 13th and the Nones on the 
3lh ; consequently there were only four days named from 
the Nones. Every month had eight days named from the 
des. The number of days receiving their denomination 
from the Calends depended on the number of days in the 
month and the day on which the Ides fell. For example, 
if the month contained 31 days, and the Ides fell on the 
13th, as was the case in January, August, and December, 
there would remain 18 days after the Ides, which, added 

IV. — 84 
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to the first of the foUoiring months made 19 days of 
Calends. In Jannaty, therefore, the 14th day of the 
month vras called the nineteenth b^ore the Calends of 
Fdiruary (counting inclusiydiy), the Idth was the 18th 
before the Calends^and so on to the 30th, which was called 
the third before the Calends (fertio Ccdaidas)^ the last 
being the second of the (Mends, or the day bkore the 
Calends {pndit CaUndas). 

Yeas. — ^The year is either astronomical or dviL The 
solar astronomical year is the period of tame in which the 
earth performs a revolution in its orbit abont the sun, or 
passes from any point of the ecliptic to the same point 
again ; and consists of 365 days 5 hours 48 wiin. and 
46 sec. of mean solar time. The dvil year is that which 
is employed in chronology, and varies among different 
nations, boUi in respect of the season at whi^ it com- 
mences and of its subdivisions. When regard is had to 
the sun’s motion alon^ the regulation of the year, and the 
distribudon of the days into montlm, may be effected 
without much trouble ; but the difficulty is greatly increased 
when it is sought to reconcile solar and lunar periods, or 
to make the subdivisions of the year depend on the moon, 
and at the same time to preserve the correspondence 
between the whole year and the seasons. 

Of the Sdar Year . — ^In the arrangement of the dvil 
year, two objects are sought to be accomplished, — ^first, the 
equable distribution of the days among twelve months; 
and secondly, the preservation of the beginning of the 
year at the same distance from the solstices or equinoxes. 
None, as the year consists of 365 days and a fraction, and 
365 is a number not dividble by 13, it is impossible that 
the months can all be of the same length, and at. the oatnA 
time include all the days of the year. Sy reason alan of 
the fractional excess of the length of the year above 365 
days, it likewise happens that the years cannot sdl rtuntoin 
the same number of days if the epoch of thdr commence- 
ment remains fixed ; for the day and the dvil year must 
necessarily be consideted as beginning at the same instant; 
and therefore the extra hours canuot be induded in the 
year till they have accumulated to a whole day. As soon 
as this has taken plac^ an additional day must be given to 
the year. 

The dvil calendar of all European countries ha s been 
borrowed from that of the Romans. Romulus is said to 
**ave divided the year into ten months only, including in 
all 304 days, and it is not very well known how the re- 
maining days were disposed of. The andent Roman year 
commenced with March, as is indicated Iqr the names 
September, October, November, December, which the last 
four montfe stUl retain. July and August, likewise, were 
anciently denominated Quintilis and Sextilis, their present 
foliations having been bestowed in compliment to JuUus 
Ciesar and Augustus In the reign of Numa two months 
were added to the year, Januaiy at the beginning, and 
February at the end ; and this arrangement continued till 
If 4 ^^“^ 4o 2 B.a, when the Decemvirs changed the order 
of the months, and placed February after Januarv. The 
montlis now consisted of twonty-nine and thirty days 

tie revolution of 

tfaomoon, so that the year contained 354 days: but a 

day WB .iddcd to make tke nnmlier odd, Sich waa 
f 1 , 1 j differed from the solar year bv ten 

m “ additional or intercalary month to be 
^TCrtcd every serond year between the 23rd and 24th of 
FoW^. m,n.i.ti„; o[ tmmty-tTO and 
aUernatcl} , so that four years contained 146*i nL 

i-j* l®"Sth of the year was consequently 366?davs 
TUc additional month w.as called 


dmius^ from memxSf wages, probably because the wages of 
workmen and domestics were usually paid at this RPiUj tfM 
of the year. According to the above arr an gement^ the year 
was too long by one day, which rendered another coIre^ 
tion necessary. As the error amounted to twenty-fear 
days in as many years, it was ordered that every third 
period of eight yeai^ instead of containing four intercalary 
months, amounting in all to ninety days, should contain 
only three of those months, consisting of twenty-two days 
each. The mean length of the year was thus redneed to 
365|^ days ; but it is not certain at what time the octennial 
periods, borrowed from the Greeks^ were introduced into 
the Roman calendar, or whether they were at any time 
strictly followed. It does not even appear that the length 
of the intercslary month was regulated ly any certain, 
principle for a discretionary power was left with the 
pontiffs, to whom the care of the calendar was committed, 
to intercalate more or fewer days according as the year was 
found to differ more or less frooL the celestial motiona 
This power was quickly abused to 'serve political object^ 
and the calendar consequently thrown into confimion. By 
giving a greater or less number of days to the intercalaiy 
month, the pontiff were enabled to prolong the term of a 
magistracy, or hasten the annual Sections ; and so little 
care had been taken to regnlate the year, that, at the time 
of .T illius Caesar, the dvil equinox differed from the 
astronomical ly three month% so that the winter months 
were carried back into autumn, and the antnmnal into 
summer. . . i. 

In order to put an end to the disorders arisiDg from the 
n^ligence or ignorance of the pontiffs, Caesar aholishd 
the use of the lunar year and the intenalary mont^ and 
regulated the dvil year entirely by the snn. With the 
advice and. assistance of Sosigenes, he fixed ffie mean 
length of the year at 865 J days, and decreed that eveiy 
fourth year should have 366 days, the other years 
each 365. In order to restore the verdal equinox to me 
2dth of March, the place it occupied in the time d Num^ 
he ordered two extraordinary months to be inserted 
November and December in the enrrent yew, me fimt to 
consist of thirly-tiiree, and the second of 
The intercalary month of tweniy-three days 
year of conrse, so- that the andent year of 
received an augmentation of ninety days ; and the year 
that occasion contained in all 445 days. Tto was ca 
the last year of confusion. The first Julian year 
menced with the 1st of January of the 46 th before 
birth of Christ, and the 708th from the foundation oi me ^ 

In the distribution of the days through 
months, Caesar adopted a simpler and more ciOT 
arrangement than that which has since 
had ordered that the fet, third, fifth, seventh, n » , 
eleventh months, that is January, March, Moyi « 
September, and November, should have each m J 
days, and the other months thirty, bit 

wMch in common years should have only 
every fourth year thirty days. ' This order ^ * .v 
to gratify the vanity of Augustus, by ‘ 


bearing his name as many days as July, which 
after the first Caesar. A day was accordinmy 
February and given to August ; and in order . 
months of thirty-one days might not ^ 

September and November were reduced to tmiv i j. 
tbirty-ono given to October and De^^ 
frivolous a reason was the regulation of ;* jemiitf* 

and a capricious arrangement introdneed, whicn 
some attention to remember. cnnrtli 

The additional day ocoowd^cveo^ to gei 
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teas insetted in the calendar Letvreen tixe 24tli and 25t]i 
day. Februaty having then twenty-nine days, the 25th 
was the 6th of the colends of hlandi, sexto ealendas; 
the pteceding, which was the additional or intercalate* day, 
was called hissexto calmdas , — hence the term histextile, 
whidi is still employed to distinguish the year of 366 
days. The Englii^ dmomination of leap-pear would have 
been more appropriate if that year had differed from com- 
mon years in drfeet, and contained oidy 364 days. In the ! 
modem calendar the intercalary day is still added to Feb- 
ruary, not, however, between the 24th and 25th, but as 
the 29tli. 

The regulations of Ctesar were not at first suffirienfly 
understood ; and the pontiffs, 1^ intercahting avoTy third 
year instead of every fourth, at the end of thnrty-six years 
had intercalated twelve times, instead of nine, ^is 
mistake having been discovered, Augustus ordered that all 
the years from the thirty-seventh of the era to the forty- 
eighth inclusive should w common years, hy whidi means 
the intercalations were reduced to the proper number of 
twelve in forty-right years. No account is taken of this 
blunder in chronology and it is tacitly supposed that the 
calendar has been correctly followed from its commence- 
ment 

Although the Julian method of intercalation is perhaps 
the most convenient that could be adopted, yet, os it 
supposes the year too long by 11 minutes 14 seconds, it 
could not without correction very long answer the purpose 
for which it was devised, namely, that of preserving always 
the same interval of time between the commencement of 
the year and the equinox. Sosigenes could scarcely fail to 
know that this year was too long j for it had been shown 
long before, by the observations of Hipparchus, that the 
excess of 3654 days above a trae solar year would amount 
to a day in 300 years. The real error is indeed more than 
double of this, and amounts to n day in 128 years; but in 
the time of Ciesar the length of the year was an astronomical 
element not very well determined. In the course of a few 
centuries, however, the equinox sensibly retrograded towards 
the beginning of the year. lYhen the Julian calendar was 
introduced, the 'equinox fell on the 25th of March. At the 
time of the Council of Nice, which was held in 325, it fell 
on the 21st; and when the reformation of the calendar 
was made in 1582, it had retrograded to the 11th. In 
order to restore the equinox to its former place, Pope 
Gregory XIIL Erected ten days to be suppressed in the 
calendu; and as the error of the Julian iutercdlation was 
now found to amount to three days in 400 years, he ordered 
the intercalations to be omitted on all the centenary y'ears 
excepting those which are multiples of 400. According to 
the Gregorian rtde of intercalation, therefore, every year of 
which the number is divisible by four without a remainder, 
is a leap yeor, excepting the centurial years, which are only 
leap years when divitible four after omitting the two 
ciphers. Thus 1600 was a leap year, but 1700, 1800, and 
1900 are common years; 2000 will be a leap year, and 
so on. 


As the Gregorian method of intercalation has been adopted in all 
Chiistinn conntiies, Sussia excepted, ^it becomes inteicsHng _to 
esanune with what degree of accuracy it recondlcs^ the dvil with 
the solar year. According to the bnt determinations of modern 
astronomy (Ijc Verrier's Solar Tiihlts, Paris, 18SS, p. 102), the 
mean geocentric motion of the son in longitude, from the mean 
equinox during a Jriian year of 365*25 dt^'S, the same bdnehroimht 
up to rile present date, is 360’ + 27**635. Thus tlie mean length of 

the solar year is found to he +^” ' 7* *63 5 ^ 365*25 = 365*2422 

days, or 365 days 5 hours 48 mta. 46 sec. Kow the Gregorian rule 
gires 97 interralations in 400 yean ; 400 yean therefore contun 
365 x 400 ■(•97, that is, 146,097 day*s; and 'consequently oneTe.ar 
contains 865*2425 days, or 865 days 5 hours 49 min. 12 sec. This 
exceeds the tmo cchw year hy 26 seconds, which amount to a day 


in 8323 yrars. It is perhaps unnecessary to make any formal pro. 
vision against an error which can only happen after so longa period 
of tune ; hut as 8823 differs little from 4000, it has been proposed 
to cornet the Gregorian nde hy maldng the year 4000 and au its 
multiples common years. IVith this cotiecriim the rule of inter- 
calation is as follows : — 

Ereiy year tlie number of irhich is divisible ty 4 is a leap year, 
excepting the last year of each centnn*, whidi is a leap year only 
when the number of the century is divirible by 4 ; hnt 4000, and 
its mn 1 tij|de^ 8000, 12 , 000 ^ 16^000, &c. arc common years. Thns 
the uniformity of the intcicalation, hy continning to dejieud on the 
number four, is preserred, and W adiqiting tho last correction tho 
commencement of the year wonlcT not Tory more than a day fkom 
ito present place in two hundred centuries. 

In order to discover whether the cdnddence of the avil and solar 
year could not he restored in shorter periods byn different method 
of intercalation, we msy proceed as follows -^e fraction 0*242i^ 
which eniesses the excess of the solar year above a whole number 
of days, heiiig converted into a continued itacrion, becomes 
1 

*+i_ 

7-¥l 

l-fl 

S-H 

4-fl 

1-b, Ac. 

which gives the series of approximatiug fractions, 

1 7 8 81 182 163 

V 29’ 88 ’ 128’ 645’ 678’ * 


The first of these, |t {gves the Julian intcredation of ono day 

in fonr years, and is eonsiderably too great. It supposes the year to 
contain 865 days 6 hours. 

7 

The second, ^ I gives seven intcrcdaiy days in twenty-nine 

years, and errs in defect^ as it supposes a year of 866 days 6 hours 
47 min. 35 sec. 

8 

The third, ^ • pra eight intercalations in tlurty-tliree years, or 

seven snccessivo iateredations at the end of four years rcqiectirely, 
and the eighth at the end of five years. Tills supposes the year to 
contdn 865 days 6 honn 49 min. 6*45 sec. 

8124-f7 8x8-t7 

The fourth fraction, isg - 99 4- ~ 29 ~ 3 x ' wTCT * 

three periods of thirty-thieo ymxs with one of twen^nine, and 
wodd consequently be very convenient in application. It sup- 
poses the year to consist of 865 days 6 honn 48 min. 45 sec., and 
u practically exact. 

The fraction ^ offers a convenient and very acenmte method 

of interedation. It impUes a year differing in excess from tho 
true year on|y by 19*45 second^ while the Gregorian year is too 
long % 26 seconds. It prodnccs a mndi nearer comddcncc between 
tlie civil and solav yean than tho Gregorian method ; and, by reason 
of its diortness of period, confines the evagatious of tbc mean equinox 
from the tme within mudi narrower limits. It has been stated 1^ 
Sediger, 'Weidler, Hontndn, and others, that the modem I'crsians 
octudly follow rim method, and intercalate eight days in thirty- 
three years. The statement hns^ however, been contest^ on good 
authority ; and it seems proved (see Delambre, Atlronomit Medene, 
tom. L 11.81) riiat riie Fcision inteicalatiou combines the two iwriods 
7 d T+8x8 81 . . 

Sp and 33 . If riiey follow tho combination £ 94 . 3 x 88 ~ 128’ 

determination of the length of the tropical year has been extremely 
exact. Ihe discovery of the pmod of thirty-three years is ascribed 
to Omar Clievam, one of tbe eiglit astronomers appointed by Geld- 
^din Maledi Sliab, sultan of Jihorassan, to tefoim or construct a 
edendar, abcnit tbc year 1079 of our era. 

If the commencement of the year, instead of being retained at the 
same place in tlie seasons by a uniform method of interedation, were 
made to depend on astronomical phenomena, the intrrvdationi 
would succeed each other in an irregular manner, sometimes after 
four yean and sometimes after five ; and it wonld occasionally, 
thon^ rarely indeed, happen, that it wonld be impossible to deter- 
mine tbe day on which the year ought to begin. In the edendw, 
for example, which was attempted to he introdneed in Fnnee^in 
1793, the beginning of the year was fixed at the midnight preceding 
the day in which the tnie antnmnd equinox falls. But supposing 
the instant of the sun's entering into the sign Libra to be yriy near 
midnight, the smdl errors of the solar tables might tender it douht- 
ful to whidi day the equinox really belonged ; and it would l« iti 
vain to have recouise to observation to ooriate the difficulty. It is 
therefore infi^tcly mote commodious to determine the coanienc«. 
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or the rear by a fixed iiile of interualation ; end of the rarious 
vhidi might be emp%ed, no one, perhaps is on the whole 
more «w»y of application, or Better adapted for the purpose of com- 
putation, than the Gregorian now in nse. Bnt a qrstem of 31 inter- 
MlttHnna in 128 jeors would be by far the most perfect os rega^ 
matheiruitical accuracy. Its adoption npon our present Gr^gotiw 
calendar would only ratiuire the suppression of the usual bissextile 
once in every 128 years, and there would be no necessity for any 
further correction, as the error is so insignificant that it would not 
amoimt to a day in 100,000 years. 

- OS (hi Lunar Tear and, LttnirS(dar Periodv. -The lunar 
year, consisting of twelve lunar months, contains only 3S4 
days; its commencement consequently anticipates that of 
the solar year by eleven days, and passes through the 
^hole circle of the seasons in about thirfy-four lunar years. 
It is therefore so obviously ill-adapted to the computation 
■of tim^ that, excepting the modern Jews and Mahometans, 
-almost all nations who have regulated their months, by the 
moon have employed some method of intercalation by 
means of which the beginning of the year is retained at 
nearly the some fixed place in the seasons. 

In the early ages of Greece the year was regnlated 
entirely by the moon. Solon divided the year into twelve 
months, consisting alternately of twenty-nine and thirty 
■days, the former of which were called dejteieni months, and 
the latter /uff months. The lunar year, therefore, con- 
tained 354 days, faUiug short of the exact time of twelve 
Jnnations by' about 8*8 hours. The first expedient adopted 
to reconcile the lunar and solar years seems to have been 
the addition of a month of thirty days to every second 
year. Two lunar years would thus contain 25 months, or 
738 days, while two solar years, of 365 J days each, con- 
tain 730J days. The difference of 7i days was stUl too 
great to escape observation j it was a^tdingly proposed 
by Cleostratus of Tenedos, who flourished shortly after the 
tme of Thales, to omit the biennary intercalation every 
eighth year. In fact, the 7^ days by which two lunar 
years exceeded two solar years, amount!^ to thiriy days, or 
a fall mouth, in eight years. By inserting, therefore, 
t^e additional mon^ instead of four iu every period of 
eight years, the coincidence between the solar and lunar 
year would have been exactly restored if the latter had 
contained only 354 days, inasmuch as the period contains 
354x8+3x30=2922 days, corresponding with dght 
solar years of 365 J days each. But the true time of 99 
Innatiotu is 2923*528 days, which exceeds, the above 
period by 1*528 days, or thirt 3 *-six hours and a, few 
mmutea At the end of two periods, or sixteen years, the 
excess m three days, and at &e end of 160 years, thirtj' 
It ^ therefore proposed to employ a period of 
160 ywrs, in which one of the intercalary months should 
be oiuitted j but as this period was too long to be of any 
practical us^ it was never generally adopted. The com- 
mon practice was to make occasional corrections as they 
became nectary, in order to preserve the relation between 
the octermid period and the state of the heavens: but 
tnesecorrections being left to the careof incompetentpeisons, 

g«at disorder, and no certain 
^ WM foUowed till a new division of the year ■mis 

Euctemon, which was immediately 
adopted in aU the states and dependencies of Greed ^ 
The mwu motion of the moon in longitude, Sm the 

S? da% (accord- 
15® 161^ London, iS^ pages 

tbit rf 

, iax3G0V477616-'*724 ** *= 29 530588 

*94 « 29 aa,M2 koms, M 5^ 


The Ifetonic Cycle, which may be regarded as the efdf- 
(Poeuvre of ancient astronomy, is a period of nineteen mJar 
years, after which the new moons again happen on Ae 
same du}'s of the year. In nineteen solar years there are 
235 lunations, a number which, on being divided by nine- 
teen, gives twelve lunations for each year, with seven of a 
remainder, to be distributed among the years of the period. 
The period of Meton, therefore, consisted of twelve years 
containing twelve months each, and seven years containing 
thirteen months each ; and these last formed the third, 
fifth, eighth, eleventh, thirteenth, sixteenth, and nineteenth 
years of the cycle. As it had now been discovered that the 
exact length of the lunation is a little more than twen^- 
nine and a half days, it became necessary to abandon the 
alternate succession of full and deficient months ; and, in 
order to preserye a more accurate corre^ondence between 
the civil month and the lunation, Meton divided the c^e 
into 125 full, months of thirty days, and 110 deficient 
months of twenty-nine days eara. The number of days iu 
the period was therefore 6940. In order to distributu the 
deficient months through the period in the -most equable 
manner, the whole period may be regarded as consisting of 
235 full mouths of thirty days, or of 7050 day^ from which 
110 days are to be deducted. This gives one day to he 
suppressed in sixi^'-four ; so that if we suppose the months 
to contain each thiriy days, and then omit every si^y-fourth 
day in reckoning from the beginning of'the period, those 
months in w'hich the omission fakes place will, of course 
be the deficient months. . . 

The number of days in the period being known, it is ea^ 
to ascertain its accuracy both in respect of the solar and 
lunar motions. The exact length of nineteen solar years is 
19x365*2422 = 6939*6018 days, or 6939 days 14 h^ 
26*592 minutes ; hence the period, which is exactly 6940 
days, exceeds nineteen revolutions of the sun by nine and 
a half hours nearly. On the other hand, the exact time ot 
a synodic revolution of the moon is 29*530588 days; 
lunations, therefore, contain 235 x 29*530588 = 6939'688re 
days, or 6939 day’s 16 hours 31 minutes, so that thepenoo 
exceeds 235 lunations by only seven and a half hours. 

After the Metouic cycle had been in use about a century, 
a correction was proposed by Calippus. At thcend of m® , 
cycles, or seventy-six years, the accumulation of 
and a half hours of difference between the qrcl^e mu 
lunations amounts to thirty hours, or one whole day a 
six hours. Oalippus, therefore, proposed to qn^d^P* . 
period of Meton, and deduct one day at the .i, 

by changing one of the full months into a 
Theiieriod of Calippus, therefore, consisted _j 

r^'des of 6940 days each, and a iieriod of 6939 ^ 

its error in respect of the moon, ?®_viod 

only to six hours,- or to one day in 304 years. W*® 
exceeds seventy-six true solar years by fourteen d® . . 
a quarter nearh*, but coincides exactly wth sot j 
Julian years; and in the time of Calippus the Icnp 
solar year was almost universally sui»posed to p , 

365 J days. The Calippic period is frequently ref 

as a date by Ptolemy. , . ^undar, 

Ecclesiastical Caixxdab. — ^T he eccdesiasticai ca 
wHci is adopted in all die CathoHc, and 
Protestant countries of Europe, is luni-solar, ^ 

partly by the solar, and Partly by the lunary.^ 
cumstance which gives rise to the distinction 
morable and immovable feasts. So early as tac 
of our era, great disputes had arisen among ra 
respecting the proper time of 

governs all the otiier movable feasts. that »* 

their passover on the 14th day of the ® 
to say, the lunar month of which the fomrte en 
fells on, or next foUowsi, the day of the v 
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2Ibst Christian sects agreed that Easter should be cele- 
brated on a Sunday. Others followed the example of the 
Jews, and adhered to the 14th of the moon ; but tiiese, as 
nsually happened to the minoriiy, were accounted here^, 
and receir^ the appellation of Qnartodecimans. In 
order to terminate dissensions, which produced both scandal 
and schism in the church, the Council of Nice, -which was 
held in the year 325, ordained that the celebration of 
Easter should thenceforth always take place on the Sunday 
which immediately follows the full moon that happens 
upon, or next after, the day of the rernal equinox. Should 
the 14th of the moon, which is regarded as the day of fnll 
moon, happen on a Sunday, the celebration of Easter was 
deferred to the Sunday foUowii^, in order to avoid con- 
cnirence with the Jews and the above-mentioned heretics. 
The observance of this rule renders it necessary to recondle 
three periods which have no common measure, namely, the 
week, the lunar month, and the solar year; and as th^ can 
only be done approximately, and within certain limits, the 
determination ^ Easter is an a&ir of considerable nicety 
and complicatioiL It is to be regretted that the reverend 
&thers who formed the Council of Nice were not advised 
to abandon the moon altogether, and appmnt Easter to be 
celebrated on the first or second Sunday of AprO. The 
ecclesiastical calendar would in that case have possessed all 
the rimplidty and uniformity of the civil calendar, which 
only requires the adjustment of the civil to the solar year ; 
but they were probably not snffidently versed in astronomy 
to be aware of the practical diScnlties which their regula- 
tion had to encounter. 

Dominical Letter . — The first problem which the con- 
struction of the calendar presents is to connect the week 
vrith the year, or to find the day of the week corresponding 
to a given day of any year of the era. As the number of 
days in the week and the number in the year are prime to 
one another, two snccessive years cannot begin with the 
same day ; for if a common year begins, for example, with 
Sunday, the following year will begin with Monday, and if 
a leap year begins with Sunday, the year following will 
begin with Tuesday. Tor the sake of greater generab'ty, 
the days of the wedr ate denoted by the first seven letters 
of the alphabet. A, B, C, D, E, F, G, which are placed in 
the calendar beside the days of the year, so that A stands 
opposite the first day of January, B opposite the second, 
and so on to G, whi^ stands opposite the seventh ; after 
which A returns to the eighth, and so on through the 365 
days of the year. Now, if one of the days of the week, 
Sunday for example, is represented by E, Monday will be 
represented by F, Tuesday by G, Wednesday ^ A, and so 
on ; and every Sunday through the year will have the 
same character E, every Monday F, and so with regard to 
the rest. The letter whi(di denotes Sunday is called the 
Dominical Letter, or the Sunday iMer ; and when the 
dominical letter of the year is known, the letters which 
respectively correspond to the other days of the week 
become known at the same time. 

jfiofar Cyde . — ^In the Julian calendar the domini<^ 
letters ate readily found by means of a short in 
which they recur in the same order without interruption. 
The number of years in the intercalary period being four, 
and the days of the week bring seven, their product is 
4 X 7 » 28 ; twenty-eight years is therefore a period which 
includes all the posrible combinations of the days of the 
week with the commencement of the year. This period is 
called the Solar Cyde, or the Cyde of the Sun, and restores 
the first day of the year to the same day of the week. ^ 
At the end of the cyde the dominical letters return again 
in the same order on the same days of the month ; hence 
a table of dominical letters, constructed for twenty-right 
year . will serve to show the dominical letter of any given 


year from the commencement of the era to the reformation. 
The cyd^ though probably not invented before the timn of 
the Oonncil of Nic^ is regarded as having commenced nine 
years before the era, so that the year one was the tenth of 
the solar <yde. To find "the year of the cyde, we have 
therefore the foUov^g rule v—Add nine to the date, divide 
the sum by twenty-dght; the quotient is the number of cycles 
elapsed, and the remainder u the year of the cyde. Should 
there be no remainder, the proposed year is the twenty- 
ei^th or last of the cyde. This rule is 'conveniently 

expressed by the formula in whidi x denotes the 

date, and the ^‘mbol r denotes that the remainder, which 
arises tcom the division of x-l-9 by 28, is the nnmber 


requited. Thus, for 1840, we have 


1840 -f 9 
28 




therefore If and the year 1840 is the first of 

the solar cyde. In order to make nse of the solar cyde in 
finding the dominical letter, it is necessary to know that 
the first year of the Christian em b^n vrith Saturday. 
The dominicri letter of that year, wh^ was the tenth of 
the (yde, was consequently B. 2he following year, or the 
11th of the tyde, the letter was A ; then G. The fourth 
year was bissextile, and the dominical letters were F, E ; 
the following year D, and so on. In this maimer it is easy 
to find the dominical letter belon^ng to each of the twenty- 
right years of the cyde. Bnt at the end of a centniy the 
onier is interrupted in the Gregorian calendar by tbe secular 
suppression of the leap year; hence the cyde can only be 
employed during a centnty. In the reformed calendar the 
interc^iy period is four hnndred years, which nnmber 
I bring mnltiplied by seven, pves two thonsand eight hundred 
years as the inter^ in which the coincidence is restored 
between tbe days of tbe year and tbe days of the week. 
This long period, however, may be reduced to four hundred 
years ; for since the dominicri letter goes back five places 
every fonr years, its variation in four hundred years, in the 
Jnlian calendar, was five hundred places, which is equivalent 
to'onlj three places (for five hundred divided by seven 
leaves three) ; Imt tbe Gregorian calendar suppresses exactly 
fltree intercalations in four hundred years, so that after four 
hnndred years the dominical letters must again return in 
the same order. 

Hence the following table of dominical letters for four 
hundred years will serve to show the dominical letter of 
any year in the Gregorian calendar for ever. It contains 
fonr columns of letters, each column serving for a centniy. 
In order to find the colnmn from which the letter in any 
given case is to be taken, strike oS the two last figures of 
the date, divide the preceding figures by four, and the- 
remainder wQl indicate the columiL The symbol X, 
employed in tbe fonnida at the top of the column, denotes 
the nnmber of centuries, that is, the figures remaining after 
the last two have been struck ofil For example, required 
the dominical letter of the year 1839 1 In this case X ^ 18, 


therefore and in the second colnmn of letters. 


opposite 39, in the table we find F, wlucb is tbe letter of 
the proposed year. 

It deserves to be lemarked, that as the dominical letter 
of tbe first year of the era vras B, the first column of the 
following table will give the dominical letter of every year 
from the commencement of the era to the refonnation. 
For tins purpcee divide the date by 28, and the letter 
opposite the remainder, in the first column of figures, is 
the dominical letter of the year. For example, supposing 
the date to be 1148. On dividing by 58, the remainder 
is 0. or 28 ; and opposite 28, in the fint column of letters,, 
we find D, C, the dominical letters of the year 1 148. 



670 


CALENDAR 


Table I. — Dminieal Letim. 


Yeara of tlio Century. 




(4).- 


t 



0 

E 

G 

B. A 

1 

20 

67 

86 

B 

D 

P 

G 

2 

80 

68 

88 

A 

0 

E 

P 

8 

81 

60 

87 

0 

B 

D 

E 

4 

82 

00 

88 

F,E 

A, G 

0, B 

D, 0 

6 

Is” 

liT 

80 

D 

P 

A 

B 

8 

84 

82 

00 

0 

E 

G 

A 

7 

86 

08 

01 

1) 

D 

P 

Q 

8 

30 

04 

02 

A, G 

0. D 

E, D 

P, E 

0 

87 

86 

03 

P 

A 

0 

D 

10 

88 

88 

04 

E 

G 

B 

G 

11 

80 

87 

06 

D 

P 

A 

B 

12 

40 

08 

00 

0, B 

E, D 

G, P 

A, G 

18 

41 

80 

07 

A 

0 

E 

P 

14 

42 

70 

08 

G 

B 

D 

E 

16 

48 

71 

00 

F 

A 

C 

D 

1C 

44 

72 


E, D 

G,P 

B,A 

C, B 

17 

46 

78 


0 

E 

G 

A 

18 

48 

74 


B 

D 

P 

G 

10 

47 

76 


A 

0 

E 

P 

20 

48 

78 


G, P 

B, A 

D, 0 

E,D 

21 

40 

77 


E 

G 

B 

0 

22 

60 

78 


D 

P 

A 

B 

23 

61 

70 


C 

E 

G 

A 

24 

62 

80 


B, A 

D, 0 

P, E 

G, P 

26 

63 

81 


G 

B 

D 

E 

20 

64 

82 


P 

A 

0 

D 

27 

66 

88 


E 

0 

B 

0 

28 

68 

84 


D,C 

P, E 

A, G 

B,A 


Table XL-— The Day of tite Weeh. 


llonUi. 


Jan. Oct. 


Feb. Mnr, Nov. 


AjMrlt Jnly 


May 


June 


Anffimt 


BajiU 


Bee. 


1 

8 

Jfi 

33 

30 

s 

0 

IS 

38 

80 

.*) 

10 

17 

21 

31 

4 

11 

18 

ar, 


C 

13 

10 

20 


0 

IS 

30 

27 


7 

14 

81 

3H 



Domlnicnl Letter 


F 


Sun. 

Mon. 

Ttio^ 

wca. 

TIinr. 

Frid. 

Snt. 


D 


Rnt. 

Sun. 

Hon. 

Tnoo. 

Wed. 

Thur. 

Frid. 


Frid. 

&t. 

Sun. 

Mon. 

Tnc*. 

Wed. 

Tliur. 


D 


Tliiir. 

Fild. 

Sun. 

Mon. 

Ttiea. 

Wed. 


B 


Wed. 

Tliur. 

Frid. 

^t. 

Sun. 

Mon. 

Tiiea. 


Itieu. 

Wed. 

Tltur. 

Frid. 

Sat. 

Sun. 

Mon. 


E 


Mon. 

Tucs. 

Wed. 

TIinr. 

Frid. 

Sat, 

Sun. 


Xtunai’ Cyde^ and Golden Number,— Xxi connooting tho 
lunar month with iho solar year, Iho frainors of the occlc> 
Biaalical calendar adopted the period of Moton, or lunar 
cycle, whidi they supposed to bo exact. A different 
urrangcniont^ has, however, been followed with respect to 
the distribution of the months. The lunations ara sup- 
pOTcd to consist of twonty-ninc and thirty days altornaloly, 
or the lunar year of 354 days ; and in order to make up 
S oinbolismic or intercalary months, 

introduced in the couSo of the 
^clo, and one of twenty-nine days is added at the end. 
Uw mves 19 X 351 + G x 30 + 29 « C93G days, 
distnbuled among 235 lunar months. But every lean 

tho 2Jth of February 18 included. Now if lonn v^nr 
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when the first leap year falls on tho fourth. In the fonner 
case tho number of days in the period becomes 6910 and 
in the latter 6939. Tho mean length of tho cycle is there- 
fore G939f days, agreeing exactly with nineteen Julian 
years. 

By means of tho lunar pyelo.the now moons of the 
calendar wore indicated before tho reformation. As the 
cycle restores those phenomena to the same days of tho 
civil month, they will fall on tho same days in any two 
years which occupy tho same place in tho cycle j conse- 
quently a table of tho moon’s phases for 19 years will serve 
for any year whatever when wo know, its number in the 
<^da This number is called tho Golden Number, oidiet 
because it was so termed by tho Greeks, or because it wns 
usual to mark it with red letters in the calendar. ' Tho 
Golden Numbers were introduced into the calendar about 
the year 530, but disposed as they would have been if they 
had been inserted at the time of tho Council of Nice. The 
cycle is supposed to commence with the year in which the 
new moon falls on tho 1st of January, which took place the 
year preceding tho cpmmoucomeiit of our era. Hence, to 
find tho Golden Number N, for any year «, wo haw 

N *= which gives tho following rules AM 1 

to due date, divide {he mm by 19 j the quotient ie the number 

cycles elapsed, emd due remainder is the Gddm Number. 
When tho remainder is 0, the proposed year is of couise 
tho lost or 19th of tho cycle. It ought to bo remarked 
that the new moons, determined in this manner, may d^er 
from tho astronomical now moons sometimes as much m 
two days. Tho reason is, that tho sum of the solar and 
lunar inequalities, which ore compensated in Iho w**™® 
period, may amount in certain cases to 10“ and thereby 
cause tho now moon to orrivo on tho second day before or 
after its mean time. , . ■ v b 

Dhnysian Period.— Tho cyde of tho sun bnn^ hoc 
tho days of tho month to the some day of the week j tae 
lunar cycle restores the now moons to tho same day w tn 
month; therefore 28 x 19 « 532 years, mdudra all wo 
variations iii.ruspcct of tlio now moons end the o^mj 
letters, and is consequently a period oftor whum the i 
moons again occur on tho same day of tho month ana 
same day of tho week. This is colled tho Dmymo 
Great Paschal Period, from its hoving 
Dionysius Exiguus, familiarly styled » Denys tho Little, » 
determining ISustcr Sunday. It wns, however, nm p 
posed by Victoiius of Aquitoin, who had been , 
by Pope Hilary to roviso ond correct the ^urA “ . . J 
Hence it is also called the Victorian Period. It co 
in use till tho Gregorian reformation. 

Cycle of Indiction . — ^Besides tho solar and 
there is a third of 15 years, called the cycle 
frequently employed in tho computations of enro ^ 

This period is not astronomical, like the two lo » 
has roforenco to certain judicial acts which too 


stated epochs under tlie Greek emperors. 
mont is referred to tho 1st of Jonuory of the y y 
tho common ora. By extending it htwkword^ ^ 
found that tho liret of tho ora was tho ? -.-jn irfU 
of indiction. The number of any “ ■ to wy 

therefore bo given by Ihc formula 

add 3 to die date, divide the sunt by 16, 0 the 

is the year of due indiction. When the wmamdor is » 
proposed year is tho fifteenth of jkho cycle. . (jie 

Julian Period . — The Julian period, prop of 

celebrated Joseph SetUigor ns on „«,dnct 

chronology, is formed by taking the contm P f|,g 
tho tlirco cydos of tho sun, of tiio remh ® 
indictioii, and is consequently 28 x U 
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m 


years. In the coarse of this long pmod no two years can 
be expressed by the same nnmbers in all the three <^cles. 
Hence, when the number of any proposed year in each of 
the cycles is known, its number in the Julian period can 
be determined by the resolution of a very simple problem 
of the indeterminate analy^ It is unnecessary, however, 
in the present case to exhibit the general solution of the 
problem, because when the nmnber in the period corre- 
sponding to any one year in the common era has been 
ascertained^ it is eaqr to establish the correspondence for all 
other years, without having again recourse to the direct solu- 
tion of the problem. We shall therefore find the number 
of the Julmu period corresponding to the first of our era. 

We have al^dy seen that the year 1 of the era had 10 
for its number in the solar i^cle, 2 in the lunar cycle, and 
4 in the (^cle of indiction ; the- question is therefore to 
find a number such, that when it is divided by the three 
nnmbers 28, and IS respectively, the three quotients 
shall be 10, 2, and 4. 

Let X, if, and z be the three quotients of the dividona ; the 
number sought ujU then be expressed by 28 a: + 10, by 19 V -b 2, 
'or by 15 s + L Hence the two equations 

28x -H 10=19 j^-t- 2 = 15 s+ 4. 

9sb 8 

_ To resolve the equation 28 a; + 10 = 19 2, aty = as - 

9*+8 , _ .m-8 

let m = — , we have then a: = 2 m 4- 


19 


19 


9 


l*t =m'; then m = 9i«'+ 8 ; hence 

* ■= 18 m' + 16 + m' = 19 m' + 16.. 
Agun, ance 28 as 10 = 15 s 4- 4, we have 
15s = 28as-b 6, ora = 2as - 


( 1 ). 


Let 


2 38 - 6 

15 


= nj then 2 as = 15 n + 6, and as = 7 » + 8 + ^ 


Let I n'} then »' = 2 n'; consequently 


( 2 ). 


as = 14 n' + 8 + n' = 16 n' + 8.. 

Equating the above two vsdnes of st^ wo have ^ 

16 + 8 = 19 W + 16 ; whence n' = m' + 

_ ^4»i'+13 , .. 

Let — jg — =ji; we have then 

4 m' = 15 jp - 18, and !»'■= 4y» - 

Let^-^— =i/; then p = ip^ - 18 ; 

whence wi' = lOyi' — 62 - j/ = 15 1 / - 52. 

' Now in this eqiuition p' may be any number whatever, provided 
15 p' exceed 52. _The smallest value of p' (which is the one here 
wanted) is therefore 4 ; for 15 x 4=00. Asmiming therefore y/=4, 
we have m*=60 - 52=8; and consequently, dnce a;=10 tn'+16, 
as=19x8-i- 16=168. The numbo: required is consequently 
2Sxl68-l-10=4n4. 

Having found the number 4714 for the first of the era, the corie- 
apondeuco of the years of the era and of the period is as fidlows : 

Era, 1, 2, 8,... as. 

Period, 4714, 4716, 4716„..4718 + x; 
from whirii it is evident, that if we tahe F to represent the^yeax of 
the Julian period, and x the corresponding year ox the Chxistira era, 
we shall have 

P s 4713 4- X, and x = F - 4713. 

'With r^ard to the numeration of the yean previous to the ram 
mencement of the era, the practice is not uniform. Chronsdogists, 
in general, rechon the year preceding the first of the era — 1, the 
next piece^g - 2, ana so on. In this case 

Era, -1, -2, -8,... -a^ 

Period, 4713, 4712, 4711,., 4714-x; 

whence 

P = 4714 - X, and x = 4714 - P. 

Out astronomers, in order to preserve the^nniformrqf of computa- 
tion, mihe the series of yean proceed without interruption, and 
xecimn the year preceding the first of the era 0. Thus 
Era, 0, -1, -2,... -Xi 

Period, 4713, 4712, 4711,...4713-x* 
therefore, in tlds case 

P = 4718 - X, andx = 4713 - P. 


. £rformati<m of the Calendar. — ^The autieut church calen- 
dar was founded on two suppositions, both erroneons^ 
namely, that the year contains 365^ &ys, and that 235 
lunations are exactly equal to nineteen solar years. It 
could not therefore long continue to preserve its corre- 
spondence with the seasons, or to indicate the days of the 
new moons with the same accuracy. About the year 730 
the venerable Bede had already percmved the anticipation 
of the equinoxes, and remark^ that these phenomena 
then took place about three days earlier than at the time 
of the Council of Nice. Five centuries after the time of 
Bede, the divergence of the true equinox from the 21st of 
March, which now amounted to seven or ei^t days, was 
pointed ont by John of Sacrobosco, in a work publitiied 
under the title DeAftni Batione; and byBoger Bacon, 
in a treatise Be Brformatioae Calendarii, which, though 
never published, was transmitted to the Pope These 
worb were probably little regarded at the time ; but as 
the errors of the calendar went on increasing, and the true 
length of the year, in consequence of the progress of 
astronomy, became better known, the project of a reforma- 
tion was again revived in the 15th century ; and in 1474 
Pope Sextus IV. invited Regiomontanus, the most cele- 
brated astronomer of the age^ to Rome, to superintend the 
reconstruction of the calendar. The premature death of 
Bagiomontanns caused the design to be suspended for the 
time; bnt in the following century numerous memoirs 
appeared on the subject^ among the authors of which were 
Stoffler, Albert P^Uus, John Sdioner, Lucas Gauricus, 
and othe r Tnnt bftmn ticianB of cd^rity. At length Pope 
Gregory TTITT. perceiving that the measure was likdy to 
confer a great edat on his pontificate, undertook the long- 
desired reformation ; and having found the Governments 
of the prindpal Catholic states ready to adopt his views, he 
issued a brief in the month of Mmrch 1582, in which he 
abolished the use of the ancient calendar, and substituted 
that which has since been received in almost all Christian 
countries under the name of the Gregorian Calendar or 
Ifea jStyfe. The author of the systm adopted by Gregory 
was Aloysius Lilias, or Luigi Lilio Ghiraldi, a learned 
astronomer and physician of Naples, who die^ however, 
before its introduction ; but the individual who most con- 
tiBrnted to ^ve the ecdesiastical calendar its present form, 
and who was diatg^ with all the calculations necessary 
for its verification, was Clavius,ly whom it was completely 
devdoped and explained in a great folio treatise of 800 
pages, published in 1603, the title of which is ^ven at the 
end of this article: 

It has already been mentioned that the error of the 
Julian year was corrected in the Gregorian calendar by the 
suppression of three intercalations in 400 years. In order 
to restore the commencement of the year to the same place 
in the seasons that it had occupied at the time of the 
Council of Nice^ Gregory directed the day following the 
feast of St Francis tiut is to soy the 5th of October, to 
be r^oned the 15th of that month. By this regulation 
the vernal equinox which then happened on the 11th of 
hfarch was restored to the 21st From 1582 to 1700 
the difference between the old and new s^le continued to 
be ten days; but 1700 bong a leap year in the J^an 
calendar, and a common year in the Gregorian, the differ- 
ence of the styles daring the 18ih century was deven days. 
The year 1800 was also common in the new calendar, and, 
consequently, the difference in the present wntury is 
twelve days. From 1900 to 2100 indiisive it will be 
thirteen days. 

The restoration of the equinox to its foniicr place in the 
year, and the correction of the intercalary period, were 
attended with no difficulty ; but Idlins had also to adapt 
the lunar year to the new rtde of intercalation. The lunar 
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cycle contained 6939 days 18 hours, whereas the exact 
. time of 235 lunations, as we have already seen, is 235 
X 29*530588 « 6939 days 16 hours 31 minutes. The 
difference, which is 1 hour 29 miuutes, amounts to a day 
in 308 years, so that at the end of this time the new moons, 
occur one day earlier than they are indicated by the golden 
numbers. During the 1257 years that elapsed between 
the Council of Nice and the reformation, the error had 
uccumnlated to four days, so that the new moons whidi 
were mar^d in the calendar as happening, for sample, 
on the 5th of the month, actually fell on the 1st. It 
would have been easy to correct thm error by placing the 
golden numbers four linra higher in the new calendar; 
and the suppression of the ten days had already rendered 
it necessary to place them ten lines lower, and to carry 
those which belonged, for example, to the 5th and 6th of 
the month, to the 15th and 16tk But, supposing this 
correction to have been made, it would have again become 
necessary, at the end of 308 years, to advance them one 
line higher, in consequence of the accumulation of the 
error of the cycle to a whole day. On the other hand, as 
the golden numbers were only adapted to the Julian 
calendar, every omission of the centenary intercalation 
would require them to be placed one line lower, opposite 
the 6th, for example, instead of the 5th of the month ; so 
that, generally spealdng^ the places of the golden numbers 
woiddhave to be changed every century. Ou this account 
Lilins thought fit to rqject the golden numbers from the 
calendar, and supply their place by another set of numbem 
called EpacUf the use of which we shall now proceed to 
explain. 

Epeuts . — Epact is a word of Greek origin, omployed in 
the calendar to signify the moon’s age at the beginning of 
the year. The common solar year containing 365 days, 
and the lunar year only 354 days, the difference is eleven ; 
whence if a new moon fall on the 1st of January in any 
year, the moon will be eleven days old on the first day 
of the following year, and twenty-two days on the first of 
the third year. The numbers eleven and twenty-two are 
therefore &e epacts of those years respectively. Another 
addition of eleven gives thirty-three for the epact of the 
fourth year; but iu consequence of the insertion of the 
intercalary^ month iu each third year of the lunar cyd^ 
this epact is reduced to three. In like manner the epacts 
of all the following years of the cycle are obtained by 
successively adding eleven to the epact of the former year, 
and rejecting thirty as often as the sum exceeds that 
number. They are therefore connected with the golden 

numbers by the formula ™ which » is any whole 

number ; and for a whole lunar cycle (supposing the first 
epact to be 11), they are as follows : 11, 22, 3. 14. 25, 6. 
17, 28, 9, 20, 1, 12, 23. 4, 13, 26, 7, 18, 29. But the 


order is inte^pted at the end of the cycle ; for the epact 
of the following year, found in the same manner, would be 
29 + 11 = 40 of 10, whereas it ou^t again to be 11 to 
conespond with the moon’s age and the golden number 1. 
The reason of this is, that the intercalary month, inserted 

only tweniy-nine days 
instead of thirty ; whence, after 11 has been added to the 
epact of the year corresponding to the golden number 19, 
we ni^ reject ^nty-nine instead of thirty, in order to 
*^® year ; or, which comes to 

of the last 

ycOT of the and then reject thirty as brfore. 

Tins paethodof fornung the epacts might have been con- 
^ *® intercalation had been 

‘^® <^roie been perfectlv 
exact ; but as neither of these suppositions is true tw- 
equaUons or corrections must be appUed, one dependhlg^ 


the error of the Julian year, which is called the solar eqna- 
lion ; the other on the error of the lunar cyd^ wUch is 
called the lunar equation. The sohur equation occuis tlirei 
times in 400 years, namdy, iu every secular year which is 
not a leap year; for in this case the omission of the 
intercalary day causes the new moons to arrive one day 
later in all the following months, so that the moon’s age at 
the end of the month is one day less .than it would have 
been if the intercalation had been made, and the epacts 
must accordingly be all diminished by unity. Urns the 
epacts 11, 22, 3, 14, dec., become 10, 21, 2, 13, && On 
the other hand, when the time by whidi. the new moons 
anticipate the lunar qyde amounts to a whole day, which, 
as we have seen, it does in 308 years, the new moons will 
arrive one day earlier, and the epacts must consequently ha 
increased by unity. Thus the epacts 11, 22, 3, 14, da, in 
consequence of the lunar equation, become 12, 23, 4, 15, 
dc. . In order to preserve the uniformity of the edendar, 
the epacts are changed only at the commencement of a 
century ; the correction of the error of the lunar cycle is 
therefore made at ^e end of 300 yearn. In the Gregorian 
calendar this error is assumed to amount to one day^ in 
312^ years, or eight days in 2500 years, an assumption 
which requires the line of epacts to be changed seven times ' 
successively at the end of each period of 300 years, and 
once at the end of 400 years ; and, from the manner in 
which the epacts were disposed at the reformation, it was 
found most correct to suppose one of the periods of 2300 
years to terminate with the year 1800. 

The years in ivhich the solar equation ocenr^ connlmg 
from the reformation, are 1700, 1800, 1900, 2100, 2200, 
2300, 2600, &C. Those in which the lunar equation ocreis 
are 1800, 2100, 2400, 2700, 3000, 3300, 3600, 3900, after 
which, 4300, 4600, and so on. When the solar ^nation 
occurs, the epacts are diminished by unity ; when the lunar 
equation ocenrs, the epacts are augmented by unty ; ^ 
when both equations ocenr together, as in 1800, 3iw» 
2700, ifcc., they compensate earn other, and the epacts are 

not changed. . • 

In consequence of the solar and lunar equation^ t 
evident that the epact, or moon’s pge at the b^nmg 
the year, must, in the course of centuries, have ^ ou® 
values from one to thirty indnsive, correspondin g to 
days in a full lunar month. Hence, 


of a peipetnal calendar, there must be thirty differra 
or lines of epacts. These are eriiibited 1“ ^® ® .j, 


table (Tbble ILL) called the Extmlecl Taote ^ 

is constructed in the following manner. The se 
golden numbers is written in aline at the top of tn 
and nnder each golden number is a cdumn ^ 
epacts, arranged in the order of the 
beginning at the bottom and proceeding to the . 
column. The first column, under the gdden n 
contains the epacts, 1, 2, 8, 4, &c., to 30 or 0. * ^ 

column, corresponding to the 

cycle,must have allits epacts augmented by II J . 

nnmW, ti^refore, in the column is ,®“. g^lde# 
and so on. The third column, correspondin^W ^ 

number 3, has for its first epact 12 + H - 7 ’.-ye ore 
the same manner all the nineteen columns or , .^ted 
formed. Each of the thirty lines of epacts ^ 
by a letter of the alphabet, which serves as 
argument. The order of the letter^ ^*®T.wnrd& 
numbers, is from the bottom of the column up ^ • 
In the tables of the cbuAh calendar th 
osnally printed in Boman numeral, ° j os an 

which is designated by an asterisk ( /• y {he 
ind^nite symbol to denote 30 or 0, mu 
last eight columns is expressed in Arabic 
reason that .will immediately be explaineo. 
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hete given, this distinction is made by means of an accent 
placed over tiie last figure. 

At the reformation the epacts irete given by the line D. 
The year 1600 ires a leap year; the intercalation accord- 
ingly took place as nsnal, and thim iraa no interruption in 
the order of the epacts ; the line D \7as etupl(^ed till 
1700. In that year the omission of the intercalary day 
.tendered it necessary to chminish the epacts by unity, or to 
pass to the line C. 1800 the solar equation a gain 
occurred, in consequence of which it was necessary to 
descend one line to have the epacts diminished by unity ; 
but in this year the lunar equation also occurred, &e 
anticipation of the new moons having amounted to a day ; 
the new moons accordingly happened a day earlier, which 
rendered it necessary to tske &e qiacts in the next hi gber 
line. There was, consequently, no alteration; tiie two 
equations destroyed each other. The line of epacts 


belonging to the present century is therefore C. In 1900 
the solar equation occurs, after whidi the line is B. The 
year 2000 is a leap yeu, and there is no alteration. In 
2100 the equations again occur together and destroy each 
other, so that the line B will serve three centuries, from 
1900 to 2200. From that year to 2300 the line will be 
A. Lr this manner the line of epacts belonging to any 
given century is easily found, and the method of proceeding 
is obvious. When the solar equation occurs alone, the b'no 
of epacts is changed to the next lower in the table ; when 
the Iniuur equation occurs alone, the line is dianged to the 
next higher; when both equations occur together, no 
change takes place. In order that it may be perceived at 
once to what centnries the different lines of epacts respec- 
tively belong, they have been placed in a column on toe left 
hand side of the following table. 


Table HL — Esctended Table of jBpaets. 


Tean. 

Inilos, 

eou>Esr XmBEBa. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

0 

11 

i 

IS 

!i4 

! 15 

i 16 

I 17 

18 

m 

1700 

1800 8700 

a 

B| 

11 

22 

3 

Bl 

25 

6 

17 

28 

9 

m 

1 1 

12 

1 23 

4 

15 

26 

7 

T 

. 18 

1900 

2000 2100 

il 

29 

10 

21 

2 

Bl 

24 

6 

16 

27 

8 

19 

« 

11 

1 22 

8 

14 

25' 

6 

I 17 

2200 

2400 

Q 

28 

9 


■a 


23 

4 

15 

26 

7 

18 

1 29 

mm 

, 21 

2 

IS 

24 

5 

16 

2300 

2500 

D 

27 

8 

El 

B 

11 

22 

8 

14 

25 


17 

28 

9 


1 

12 

23 

4 

1 16 

2600 

2700 2800 

11 

26 

7 

[18 

m 

10 

21 

2 

13 

24 


16 

1 27 

8 

19 

* 

11 

22 

8 

1 14 . 

2900 

3000 

8 

26 

6 

17 

28 

9 

20 

1 

12 

23 

4 

16 

26 

7 

18 

29 

d 

21 

2 

13 

3100 

8200 3800 

T 

24 

6 

16 

27 

8 

19 

• 

11 

22 

8 

14 

! 25' 

6 

17 

28 

9 

20 

1 

12 

3100 

8600 

q 

23 

4 

15 

26 

7 

18 

29 

10 

21 

2 

13 

1 24 

6 

16 

27 

8 

19 

• 

11 

3500 

8700 

p 

22 

8 

14 

25 

6 

17 

28 

El 

20 

1 

12 

23 

4 

15 

26 

7 

18 

29 

10 

3800 

3900 4000 

n 

21 

2 

13 

24 

5 

16 

27 

U 

19 

• 

11 

22 

8 

14 

25' 

m 

17 

28 

9 


4100 


20 

1 

12 

28 

4 

IS 

26 

7 

18 

29 

10 

21 

2 

13 

24 

5 

16 

27 

8 

1200 

4300 4400 

il 

19 

• 

11 

22 

3 

14 

25 

6 

17 

28 

9 

El 

1 

12 

23 

4 

15 

26 

7 

4500 

4600 

il 

18 

29 

El 

21 

2 

18 

24 

6 

16 

27 

8 

19 

• 

11 

22 

3 

14 

25- 

■il 

4700 

4800 4900 

'H 


28 

9 

20 

1 

12 

23 

4 

15 

26 

7 

18 

29 

in 

21 

2 

13 

24 

HI 

6000 

5200 

H 


27 

8 


» 

« 

22 

8 

14 

25 

6 


28 

9 

Jgjl 

1 

12 

28 

il 

5100 

5800 

g 

IS 

26 

7 

jCf| 

29 

m 

21 

2 

18 

24 

5 

16 

27 

8 

19 

* 

PI 

22 

3 ' 

5400 

5500 5600 

f 

14 

25 

6 

Bn 

28 

9 

20 

1 

12 

23 

4 

' 15 

26 

7 


29 

Pi 

21 

2 

6700 

5800 

e 

18 

24 

6 

16 

27 

8 

19 

* 

11 

22 

3 

14 

25' 

Bi 


28 

Bl 


Ij 

5900 

6000 6100 

d 

12 

28 

4 

IS 


7 

18 

29 

10 

21 

2 

13 

24 



27 


in 

• 1 

6200 

6400 


11 

22 

3 

14 


u 

17 

28 

9 

20 

1 

12 

23 

H 


26 

n 

18 

29 1 

6800 

6500 


m 

21 

2 

18 

24 

5 

16 

27 


Bl 

* 

11 

22 

8 

14 

25' 

6 

17 : 28 1 

6600 

6800 

ft 

9 

20 

1 

12 

23 

4 

15 

26 



29 

10 

21 

2 


24 

5 

16 ' 

27 

6700 

6900 

P 

8 

19 

* 

11 

22 

3 

14 

25 

Bflj 

Ea 

28 

9 

20 

1 

12 

23 

4 

15 

26 

7000 

7100 7200 

isr 

7 

18 

29 

10 

21 

2 

13 

24 

5 

16 

27 

8 

19 

* 

11 

22 

8 

14 1 

26' 

7300 

7400 

H 

6 


28 

9 

20 

1 

12 

23 

4 

15 

26 


18 

29 

10 

21 

2 

13 ' 

24 ! 

7500 

7600 7700 

H 

5 

16 

27 

il 


* 

11 

22 

8 

14 

25 

6 

17 

28 

9 

20 

1 


28 

7800 

8000 

6 

4 

15 

26 



29 

10 

21 

2 

13 

24 

6 

16 

27 

8 

19 


n 

22 

7900 

8100 

F 

8 

14 

25 

H' 


28 

9 

20 

1 

12 

28 

4 

15 

26 

7 

18 

29 

Kill 

21 

8200 

8300 8400 

E 

2 

13 

24 



27 

8 

19 

* 

11 

22 

8 

14 

25' 

6 

17 

28 

9 

tm 

1500 

1600 8600 

D 

1 

12 

23 

ii 


26 

7 

18 

29 

m 

21 

2 

13 

24 

5 

16 

27 

8 



The use of the epacts is to show the days of the new 
moons, end consequently the moon's age on any day of the 
year. For this purpose they are placed in the calendar 
(Table IF.) along with the days of toe month and do minic a l 
letters, in a retrograde order, so that the asterisk stands 
beside the 1st of Janua^, 29 beside the 2nd, 28 beside the 
3rd, and so on to 1, which corresponds to the 30th. After 
rtiia comes the asterisk, which corre^onds to the 31st of 
January, then 29, which belongs to the Ist of February, 
and so on to the end of the year. The reason of this dis- 
tribution is evident If the last lunation of any year ends, 
for example on toe 2nd of December, the new moon falls 
on the 3rd ; and the moon’s ^ on the 31st, or at the end 
of the year, is twen^-nine days. The epact of the follow- 
ing year is therefore twenty-nine. Isow that luruition 
having commenced on the 3rd of December, and consisting 
of thirty days, wiU end on the 1st of January. The 2nd of 
January is therefore the day of the new muon, which is l 


indicated by the epact twenty-nine. In like manner, if toe 
new moon fell on the 4th of December, toe epact of the 
following year wonld be twen^-eight, which, to indicate 
the doj of next new moon, must correspond to the 3rd of 
January. 

When the epact of the year is known, the da 3 rs on which 
the new moons occur thronghont toe whole year are shown 
by Table IV., which is called the Gregorian Calendar oj 
Epacte. For example, the golden number of the year 

1832, is epact, as foimd in Tabic 

TTT-, is twenty-eight This epact occurs at the Srd of 
January, the 2nd of February, the 3rd of March, the 2nd of 
April, the 1st of May, &c.; and these days are consequently 
the days of the ecclesiastical new moons in 1832. The 
astronomical new moons generally take place one or two 
days, sometimes even three days, earlier than those of the 
calendar. 
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CALENDAR 

Table IV . — Gregorian Calendar. 


Days 

1 Jannary 

rabrnaiy 

Match , 

Ajiril 

May 

Jnno 

July 

Aueust 

Scpicmbor 

October 

Norember 

joecemberi 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

£ 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

1 

• 

A 

29 

D 

• 

D 

29 

G 

28 

B 

27 

E 

26 

G 

25 24 

G 

23 

F 

22 

A 

21 

"d 

20 

F 

2 

29 

fi 

28 

E 

29 

E 

28 

A 

27 

G 

25'26 

F 

25'25 

A 

23 

D 

22 

G 

21 

B 

20 

£ 

10 

G 

8 

28 

C 

27 

P 

28 

P 

27 

B 

26 

D 

2524 

G 

24 

B 

22 

E 

21 

A 

20 

G 

19 

P 

18 

A 

4 

27 

D 

25'26 

G 

27 

G 

25'26 

G 

2S'25 

£ 

23 

A 

23 

G 

21 

F 

20 

B 

19 

D 

IS 

G 

17 

B 

6 

26 

E 

2524 

A 

26 

A 

2524 

D 

24 

F 

22 

B 

22 

D 

20 

G 

19 

G 

18 

E 

17 

A 

16 

C 

6 

25'25 

F 

23 

B 

25'25 

B 

28 

E 

23 

G 

21 

G 

21 

E 

19 

A 

18 

D 

17 

F 

16 

b" 

15 

D 

7 

24 

6 

22 

C 

24 

G 

22 

F 

22 

A 

20 

D 

20 

F 

18 

B 

17 

£ 

16 

G 

15 

G 

14 

E 

8 

28 

A 

21 

D 

23 

D 

21 

G 

21 

B 

19 

£ 

19 

6 

17 

G 

16 

F 

15 

A 

14 

D 

13 

F 

9 

22 

B 

20 

£ 

22 

£ 

20 

A 

20 

G 

18 

F 

18 

A 

16 

D 

15 

G 

14 

B 

13 

£ 

12 

6 

10 

21 

G 

19 

F 

21 

F 

19 

B 

19 

D 

17 

6 

17 

B 

15 

£ 

14 

A 

13 

G 

12 

F 

11 

A 

11 

20 

D 

18 

G 

20 

G 

18 

G 

18 

E 

16 

A 

16 

G 

14 

F 

13 

B 

12 


11 

T 

10 

B 

12 

19 

E 

17 

A 

19 

A 

17 

D 

17 

F 

15 

B 

15 

D 

13 

G 

12 

C 

11 

E 

10 

A 

9 

C 

13 

18 

P 

16 

B 

IS 

B 

16 

E 

16 

G 

14 

G 

14 

E 

12 

A 

11 

D 

10 

F 

9 

B 

8 

D 

14 

17 

G 

15 

C 

17 

G 

15 

F 

15 

A 

13 

D 

13 

F 

11 

B 

10 

£ 

9 

G 

8 

G 

7 

E 

15 

16 

A 

14 

D 

16 

D 

14 

G 

14 

B 

12 

£ 

12 

G 

10 

G 

9 

F 

8 

A 

7 

D 

6 

F 

16 

15 

B 

13 

E 

15 

£ 

13 

A 

13 

G 

11 

F 

11 

A 

9 

D 

8 

G 

7 

B 

6 

£ 

5 

6 

17 

14 

C 

12 

F 

14 

F 

12 

B 

12 

0 

10 

G 

10 

B 

8 

£ 

7 

A 

6 

G 

5 

F 

4 

A 

IS 

13 

D 

11 

G 

13 

G 

11 

G 

11 

E 

9 

A 

9 

G 

7 

F 

6 

B 

5 

D 

4 

G 

3 

B 

19 

12 

E 

10 

A 

12 

A 

10 

D 

10 

F 

8 

B 

8 

D 

6 . 

G 

5 

G 

4 

£ 

3 

A 

2 

C 

20 

11 

F 

9 

B 

11 

B 

9 

E 

9 

G 

7 

G 

7 

•£ 

5 

A 

4 

D 

3 

F 

2 

B 

1 

D 

21 

10 

G 

8 

C 

10 

G 

8 

F 

8 

A 

6 

D 

6 

P 

4 

B 

8 

E 

2 

G 

1 

G 

* 

E 

22 

9 

A 

7 

D 

9 

D 

7 

G 

7 

B 

5 

E 

5 

G 

3 

G 

2 

F 

1 

A 

« 

D 

29 

F 

28 

8 

B 

6 

E 

8 

E 

6 

A 

6 

G 

4 

F 

4 

A 

2 

D 

1 

G 

* 

B 

29 

E 

28 

6 

24 

7 

C 

5 

F 

7 

F 

5 

B 

5 

D 

3 

G 

3 

B 

1 

E 

♦ 

A 

20 

G 

28 

F 

27 

A 

25 

6 

D 

4 

G 

6 

G 

4 

G 

4 

£ 

2 

A 

2 

G 

• 

F 

29 

B 

28 

D 

27 

G 

26 

B 

26 

5 

E 

3 

A 

5 

A 

3 

D 

3 

F 

1 

B 

1 

D 

29 

G 

28 

G 

27 

E 

25'26 

A 

25'25 

C 

27 

4 

F 

2 

B 

4 

B 

2 

£ 

2 

G 

• 

G 

41 

£ 

28 

A 

27 

D 

26 

F 

2524 

B 

24 

D 

28 

3 

G 

1 

G 

3 

G 

1 

F 

1 

A 

29 

D 

29 

F 

27 

B 

25'26 

E 

25'25 

G 

23 

G 

23 

E 

29 

2 

A 



2 

D 

» 

G 

« 

B 

28 

£ 

28 

G 

26 

G 

25 24 

F 

24 1 

A 

22 

J> 

22 

F 

30 

1 

B 



1 

E 

29 

A 

29 

G 

27 

F 

•27 

A 

25'25 

D 

23 

G 

23 I 

B 

21 

E 

21 

6 

81 

« 

0 



* 

P 



28 

D 



25'26‘ B 1 

24 

£ 



22 1 

G 



19'20 

A 


There axe some artifices employed in the constniction of 
this table, to which it is necessary to pay attention. The 
shirty epacts correspond to the thirty days of a full Inf ^ n r 
month j but the lunar months consist of twenty-nine and 
thirty days alternately, therefore in sis months of the 
year the thirty epacts must correspond only to twenty-nine 
^ys. For this reason the epacts twenty-five and twenty- 
four are placed together, so as to belong only to one day in 
the months of February, April, Juno, August, September, 
and November, and in the same months another 26', dis- 
tinguished by an accent, or by being printed in a different 
^racter, u placed b^de 26, and belongs to the same day. 
The reason for doubling the 25 was to prevent the new 
moons from bang indicated in the calendar as happening 
tmce on the same day in the course of the lunar <yde, a 
thing which actually cannot take place. For example, if 
we oteerve the line B in Table IIL, we shall see that it 
contains both the epacts twenty-four and twenty-five, so 
that If these correspond to the same day of the month, two 
new moons would be indicated as happening on that day 
withm nineteen years. Now the three epacts 24, 26, 26 

'> tlierefore in those line^ 
in which 24 and 25 occur, the 26 is accented, and placed in 
tedd, 26 . Wta 26 and 26 occuf inth, 
Mine line of ep^ ^ ^ accented, and in the 

2*. The line, ei^wh^ 
.t *1. • ’''■hih are kadKd hr one 

^ V- B.B. If.in oJl^hS 2™ 
£i “ir Tw" toagolden nnmber higher 

ImCS' V’ ™ 

-itker 24 - 


the golden number of the year exceeds 11, the epact 26, in 
sax months of the year, must corre^ond to the same day in 
the calendar ns 26 ; but if the golden number doa not 
exceed 11, that epact must correspond to the same diqrM 
24. Hence the reason for distinguishing 25 and 25 . in 
using the calendar, if the epact of the year is 26, and tno 
golden number not above 11, take 26 ; but if the goW® 
number exceeds 11, take 26'. ^ , 

Another peculiarity requires explanation. The ew 
19' (also distinguished by an accent or different dwroc; 
is placed in the same line ivith 20 at the 31st of Decern • 
It is, however, only used in those years in which ®o ep 
19 concurs with the golden number 19. *7? 

number is 19, that is to say, in the last year of 
cycle, the supplementary month contains only ^ 
Hence, if in that year the epact should be 19, ® _u 
would fall on the 2nd of December, nnd the lunation 
tenninate on the 30th, so that the next new 
arrive on the 31st. The epact of the year, 

19, must stand beside that day, wher^, of 

regular order, the epact corresponding to tne 
December is 20; this is the reason for tn 

As an example of the use of the ^ on 

suppose it were required to determine is 

the 10th of April 1832. In 1832 the golden num 


to the 


( ~l 9 ) r°9, and the Une of epacts belonging ^ ^ 

century is C. In Table IIL under 9, “d in^® 
we find the epact 28. Li the calendar, Tame ■ » jjy. 
April, and the epact 28 is found oppoate tno -jd 
Ihe 2nd of April is therefore the first day of t 
the 10th is consequently the ninth day 
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Agtdn, suppose it Treie lequired to find the moon’s age on 
the 2nd of December in the year 1916. In this case the 

g(dden number is 17, and in Table TTT,, 

opposite to 1900, the line of epacts is B. Under 17, in 
luxe B, the epact is 25'. In the calen^ this epact first 
occurs before the 2nd of December at the 26th of Novem- 
ber. The 26th of November is conseqnently the first day 
of the moon, and the 2nd of December is therefore the 
seventh day. 

£aster . — The nes^ and indeed the prindpal use of the 
calendar, is to find i^ter, irhich, according to the regula- 
tion of tile Oouncil of Nice, must be determined ficom the 
following conditions : — 1«^ Easter mnst be celebrated on 
a Sunday ; 2nd, this Sunday mnst fidlow the 14th day of 
the pasc^ moon, so that if the 14th of the paschal moon 
falls on a Sunday, then Easter mnst be cetebrated on the 
Sunday following } Srd, the paschal moon is that of which 
the 14th day falls on or next follows the day of the vernal 
equinox; ith, the equinox is fixed invariably in the i 
calendar on the 2l8t of March. Sometimes a misnnder^ | 
standing has arisen &om not observing that this regulation i 
is to be construed according to the tabular fall moon as ^ 
determined from the epact, and not the true fall moon, 
which, in general, occurs one or two ^ys earlier. 

From these conditions it follows that the pasdial full 
moon, or the 14th of the paschal moon, cannot Imppen 
before the 21st of Match, and that Easter in consequence 
cannot happen before the 22nd of March. If the 14th of 
the moon falls on the filsl^ the new moon mnst fall on the 
8th; for 21 ~ 13 sa 8 ; and the paschal new moon cannot 
happen before the 8th ; for suppose the new moon to fall 
on the 7th, then the fnll moon would arrive on the 20th, 
or the day before the equinox. The followii^ moon would 
be the pasidial moon. But the fourteenth of this moon 
falls at the latest on the 18tii of April, or 29 days after the 
'20th of March; for by reason <f the double epact that 
occurs at the 4th and 5th of April, this lunation Ims only 
29 days. Now, if in this case the lOth of Aptilis Sunday, 
then Easter must be celebrated on the following Sunday, 
or the 25ib of April Hence Easter Sunday cannot happen 
earlier than the 22nd of March, or later man the 25tii of 
April 

Hence we derive the following rule for finding Easter 
Sunday from the tables : — Itt, Find the golden number, 
and, from Table DX, the epact of the proposed year. 2nd, 
Find in the calen^r (Table IV.) the mst day after the 7th 
of Much which corre^onds to the epact of the year; this 
will be the first day of the paschal moon. 3rd, Beckon thir- 
teen days after that of the first of the moon, the following 
will be the 14th of the moon, or the day of the full pasdial 
moon. 4f/l, Find from Table L the dominical letter of 
the year, and observe in the calendar the first day, after the 
fourteenth of the moon, which corresponds to the dominical 
letter ; this will be Easter Sunday. 

Example , — Beqnircd the day on which Easter Sunday 
falls in the year 18401 1st, For this year the golden 

number is (Table IH. 

line C) is 26. 2nd, After the 7th of March the epact 26 
first occurs in Table IIL at the 4th of April, which, there- 
for^ is the day of the new moon. 3rd, &’nce the new 
moon fii^ on the 4th, the full moon is on the 17th 
(4 -{■ 13 B 17). 4fJi, The dominical letters of 1840 are 
E, D (Table L), of which D mnst be taken, as E belongs 
only to January and February. After the 17th of April 
D first occurs in the calendm (Table IV.) at the 19th. 
Therefore, in 1840, Easter Sunday falls on the 19th of 
April lie operation is in all cases mndi facilitated by 
means of the following table : — 
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Table V . — Perpslual Table, shoiring EatUr, 



tiaminleal Letter. 

for Itap Yean ate (ht SECom hater. 


A 

B 

1 C 

P 

1 ® 

F 

6 

m 

Apr. 16 

Apr. 17 

Apr. 18 

Apr. 18 

‘ Apr. 90 

Apr. 14 

Apr. 16 

1 

to 16 

91 

» 18 

« 10 

.. 13 

» 14 

n 16 

a 

!• 16 

99 

.. 18 

•. 19 

. 13 

» 14 

BP 16 

s 

- 15 

» 17 

11 

n 19 

13 

n 14 

n 16 

4 

« 13 

. 10 

« 11 

.. K 

. IS 

.. 14 

„ 15 

s 

■1 9 

« 10 

» 11 

. 13 

.. 13 

.. 14 

» 16 

6 

91 6 

. 10 

n 11 

» 19 

» M 

. 14 

Bf 8 

7 

" 2 

" >2 

« 11 

.. 19 

» 13 

« 7 

n 8 

8 

" 2 

.. 10 

.. 11 

- 12 

n 3 

, 7 

t. 8 

9 

99 9j 

. 10 

. 11 

. 6 

* 3 

« 7 

•. 8 

10 

. 9 

« *2 


.. 6 

. 8 

n 7 

. 8 

11 

» 9 

•9 J 


8 

n e 

<9 • 

» 8 

12 

n s 

99 6 

.. 4 

. 6 

« 3 

ft ^ 

» 8 

13 

„ s 

99 J 

. 4 

.. 6 

. C 

tt • 

•B t 

U 

.. 9 

99 9 

.. 4 

. 0 

n 3 

Mir. 31 


16 

. 9 

. 3 

n 4 

. 6 

Mar. SO 

. 31 


16 

« 9 

n 3 

. 4 

Mar.9S 

n 30 

. 31 

« 1 

17 

.. 9 

.. » 

Mir. 28 

. 99 

« 30 

.. 31 


18 

» 2 

Uu.27 

. 98 

.. 99 

. SO 

• 31 

n 1 

19 

Mir. 26 

.. 97 

.. 98 

» 29 

. 30 

31 

» 1 

20 

« 96 

.. 97 

« 28 

.. 99 

„ 30 

. 31 

Hir.35 

21 

. 96 

- 97 

. 93 

99 

. 30 

.. 94 

. 95 

22 

.. 96 

n 97 

. 93 

H 99 

.. 93 

» 24 

. 95 

23 

, 96 

. 97 

. 98 

. 93 

93 

. 94 

.. 95 

a* 

Apr. 23 

Apr. 24 

Apr. 36 

Apr 19 

Apr. 90; 

Apr. 91 

Apr.23 

25 

n 93 

.. 9* 

. 35 

, 19 

. 20 

.. 31 

» 93 

26 

« 93 

« 94 

. IS 

. » 

.. a> 

. 31 

» 29 

27 

. 93 

« 17 

,. 18 

« 19 

. 90 

n 91 

n 22 

23 

. 13 

» 17 

1. 18 

. 19 

. 90> 

. 91 

n 92 

29 

. 13 

: 17 

» IS 

« 19 

_ 90| 

» 91 

» IS 


Sndi is the very complicated and artificial, though 
lughly ingenious method, invented by Lilias, for tite 
determination of Easter and the other movable feasts. Its 
principal, thor^h perhaps least obvious advantage, consists 
in its being entirely independent of astronomicd tables, or 
indeed of any celestial phenomena whatever ; so that all 
chances of disagreement athdng from the inevitable errors 
of tables or the uncertainty of observation, are avoided, 
and Easter determined without the possibility of mistake. 
But this advantage is only procui^ ly the sacrifice of 
some accniaqy; for notwithstanding the cumbersome 
apparatus employed, the conditions of the problem are not 
always exactly satisfied, nor is it possible that th^ can 
be idwsys sa^ed by any similar method of procee^g 
The equinox is fixed on the 21st of March, thoqgh the sun 
enters Aries generally on the 20th of that month, some- 
times even on the 19th. It is accordin^y quite possible 
that a full moon may arrive after the true equinox, and 
yet precede the 21st of hlarch. This, therefore, would not 
be the paschal moon of the calendar, though itnndonbtedly 
ought to be so, if tiie intention of the Council of Nice were 
rigidly follow^ The new moons indicated I7 the epacss 
also d^er from the astronomical new moons, and even from 
the mean new moons, in general by one or two daya In 
imitation of the Jewi^ who connt^ the time of the new 
moon, not from the moment of the actual phase, bnt from 
the tiniB the moon first became visible after the conjunc- 
tion, the fourteenth day of the moon is regarded as the 
ftdl moon ; but the moon is in opposition generally on the 
16th day ; therefore, when the new moons of the calendar 
nearly concur with the true new moons, the full moons are 
considerably in error. The epacts are also placed so as to 
indirate the full moons generally one or two days after 
the true fnll moons ; bnt this was done purposely, to avoid 
the dtance of concurring with the Jewish passovcr, which 
the framers of the calendar seem to hare considered a 
greater evil than that of celebrating Easter a week too lata 

VTe will now show in what manner this whole apparatus 
of methods and tables may be dispensed with, and the 
Gregorian calendar reduced to a few simple formnkc of 
ea^ computation. 

And, firsts to find the doaimeal letter. Let L denote tl.e 
nnntber of the dominiial letter of any given year of the cn. 
Thai, rinee every year which is not a leop yesr ends nith the 
same day os that with which it began, the dominical leftc*- r* the 
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following year must be L - 1, retrqgrading one letter evciy com 
mon year. After a; years, titerefoie, the number of the letter 
will be L - s. But os L can never exceed 7, the number as will 
always exceed L after the first seven j'ears of the era. In order 
therefore to render the subtraction posable L must be increased by 
some multiple of 7, asTutt and the formula then becomes 7m+ L^a:. 
Ill the year preceding the first of the era, the dominical letter was 
C ; for that year, thmnfore, we have L=8 ; consequently for any 
succeeding year a^ L=7in+S - a^ the years being all supposed to 
ronsist of 365 days. But every fourth year is a leap year, and the 
effect of the intemalafion is to throw the dominical letter one place 
farther back. The above expression must therefore be diminuhed 

by the number of units in or by (this notation being used 

to denote the quotient^ in a loAole mmber, tliat arises from dinding 
X by 4). Hence in the Julian calendar thn dowiiniwil letter is given 


ly the equation Ls7m-t>3 ' ^ ~ ^4 

This equation gives the dominical letter of any year from flic 
commencement or the era to the reformation. In order to adapt it 
to the Gregorian calendar, we must first add the 10 days that were 
left out of tiie year 1682 ; in tlie second place we must add one day 
for every centi^ that has elapsed once 1600, in consequence of the 
seenhir suppression of the intercalary day j and lastiy we must 
deduct the units contained in a fourth of the same number, because 
every fourth centesimal year is still a leap year. Denoting therefore 
tile n^ber of the century (or the date after the two right-hand 
digits have been struck out) by the value of L must be increased 

ly 10 + (c - 16) - 

l - 7 » + 8 - . - ( f )^+ 10 + (. - 10 ) - , 

tiiat ^ since 3 + 10 = 13 or 6 (the 7 days being rejected, as they 
do not affect the value of L), 

L = r» + 0 - « . ( 5 )^+ (. - 10, . ( 5 ^)^ , 

This formula is jperfectly general, and easily calnulnfe d. 

As on example, letus take the j'eor 1839. In this cose, 

= (l)»“ (^)„= «». . = 1ft . - 10 = % 




'Jv= 0* Hence 


'tp 

L = 7ffl + 6 - 1839 - 459 -i- 2 - 0 
L = 7m - 2290 = 7 x 328 - 2290. 

I* = 6 = letter F. 

tteiefore begins with Tuesday. It will be lemembeied 
ttat m a leap year there ore alwara two dominical letters, one of 
wMch is^^oyed till the 20th of February, and tite other till the 
^ the formula supposes the inter- 

SS'tte 2Kf T?®’ *!^t“g^letter is tha? which app^ 

1 ^ , Before the intercalation the doniMcal 

TV one place less. Thus for 1840 the fomSa 

KSk^ ® months, therefore, the domMoS 

K ~ mvratigate a formula for the epact, let us 

K = fte^eepact of the given year; , 

~ number (he epaot would 

then the eqnabon of the epact will be ^ • 

B=:J.^S-^M; 

ro^^tE will be known when the numbers J, 8, and Mare 

tennin^^rom Aefart Ihat^ 

calendar, ^ J S J 26 fM®i-®,?* 

gdldon numbers a,id“J.4?i affSlS^f®^^ years, then, the 

' 1584 W~ a’ y = 26 -HI -80= 7 

i68»,K=:«, j=StS.«,;f 5, 

sad, therefore, in general J = ^ 26 -m (y - pw 
= H + io(H . 


^ 80 ~)r 


On account of the solar equation 8, the enact J must be dimiV. 
idled by unity every centesimal year, excepting always the fourth. 

After X centuries, therefore, it must bo diminiHliPiT by a; - 

Nov, as 1600 was a leap year, the first correction of the Julian in- 
tcroalation took place in 1700 ; hence, taking e to denote the 
number of the century as before, the correction becomes (e - 16) 

~ (“4 which must bo deducted from J. We have rtimi. 

fore 

S = - <0 - 16) + 

TFith regard to the lunar equation M, we have alieadv stated that 
in the Gregorian calendar the epacts are increased by unity at the 
end of evciy period of 300 years seven times snccessiiely, and then 
the increase takes place once at the end of 400 years. This gives 

eight to be added in a period of twenty-five centuries, and in a 

centuries. But ^ = g ^a: - Kow, from the 

whidi the intercalation is directed to be made (namely, seven times 
successively at the end of 300 ycar^ and once at the end of 400), 

it is evident that the fraction ^ must amount to unify when the 

number of centuries amounts to twenfy-four. In like manner, 
when the number of centuries is 24 -h 25 = 49, we must hare 

•C 

2§ — ^l vlum the number of centuries is 24 2 x 25 = 74, then 

^ = 3 ; and, generally, when the number of centuries is 24 + 
n X 25, then ^ = n + 1. How this is a condition wluch wfll 

evidently bo expitsssed in general by the formnla » - 

Hence the correction of the epact, or the iramber of days to be in- 
tercolated after m centuries rec 


manner m 


/g+n 

ics.is *“ V 25 /w 
S~- 1 


The 


of the periods of twenty-five centuries, 

last penoa of twenty-five centuries tciminatcd with 1800 jtaw 
fore, in any succeeding year, if c be the number of the ” 

shall have » sas c - 18 and x + l’= e - 17. Let 

then for all years after 1800 the value of M will be given by the 

formula . therefore, counting from the begiii- 

Li-,. 1-.— ^ 


ning of the calendar in 1582, 

”-} * ■ ' 8 ~* i»- 

By the substitution of these values of J, ^ ond M, the eq®tta» 
of wo epact becomes 




It may he remarked, that as 0 ; 


, 26 yw' 

be 0 tiU 0 - 17 = 25 or c = 42 ; therefore,, till the J?" “J ’ 
he neglected in the computation. Hod the antrciin^oii ® 
moons been token, os it ought to have been, at oneoa}’m ^ 
instead of 812^, the Inner equation would haveoam^® P ^ gjg 
times in 8700 years, or eleven times successively at tne ^ 

years, and Aen at the end of 400. In strict accuracj, 
onght to have no volne till c - 17 = 87, or c s= 64, wo . ^ 

tiff the year 6400. The above fonnula for the.epart » 8 ^ 

Ddambro (iTfat. dc Z'Astronomtc Jllodeme, tom. the best 

ei^bited under a vaiiefy of forms^ hut the above is ^ 

adapted for calculation. Another had previoiisly . yfa g ona 
Ganss, but inaccurately, inasmuch as the correction aepeu 
was omitted. .. . _»„ain8 to 

Having determined the epact of tiie year, itoyfy r,^ 

Easter 8nnday from tiie conditions ®l*®ady laid dov • ^ gie 

P = fte number of dsiys from the 21st of blardi to t ^ Sunday 
paschal moon, which is the first day on which 

J* 11 _ 



letter belonging to the day 
then, since Easter is the Sunday fol 
have 

p = P + (!•- Z), ^ 

^whieh is commonly called the vf 
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The valne of L is altrays ^ven llie fotmola for fhe dominical 
letter, and P and I are easily dcdnora fixnn the epact, as Kill appear 
fiom the foUoKins considerations. 

'When P s 1, the fidl moon is on the 21st of March, and fhe new 
moon on the eighth - 13 = 8), therefore the moon’s age on the 
1st of March (Khich u fhe same as or: fhe 1st of Jannm^) is tirenty- 
three days; fhe epact of fhe year is consequently tR^fy-three. 
When P = 2 the new moon fidls on the ninth, and the epact is con- 
sequently tnenty-tKO ; and, in general, when P becomes 1 + a; £ 
becomes 28 - a:; therefore P -f £ = 1-+ x 23 - ai= 24, and P 
=24 — E. In like manner, when P = 1, Z =D = 4 ; for 1) is fhe 
dominical letter of the calendar bdongmg to the 2ited of Mamh, 
Bnt it is evident that Khen Z is increased^ nnity, that is to say, 
when the fall moon falls a day later, ^ ^ct of flte year is dinun- 
idied by unify ; therefore, in genend, when Z = 44-a^£ = 28 — 
whence Z + £ = 27 and Z = 27 - E. Bnt P can never be less than 
lnorZlessthan4, and in both cases £ = 28. 'When, tibetefore, £ 
is g^ter than 23, we must add 30 in order fhat P and Z mayhare 
pontiveTalnesinfheformiilaP = 24-£ andZ = 27-£. Hence 
Hieie are tiro cases. 


When£>23, 


i P = 54 - £ 
I Z = 57- 


or 




Ejy snbsdtntiiig one or other of these Talnes of P andZ, according as 
tte case mt^ m, in the formula p =P + (L -Z), we shall have p, 
or the number (d days from fhe 21st of March to Easter Sunday. 
It kHI be remarked, Biat as L-Z caimot dther be 0 or native, 
we must add 7 to L as often as may be necessary, in order that L-Z 
mfy be a positive whole number. 

By means of fhe foimids which we have now mven for fhe domin- 
icsd letter, the golden number, and the epact, Easter Sunday may 
be computed for any year after tiie reformatian, irithont the assist- 
ance of any tables whatever. As an emmple, snnpom it were 
requited to conmte Easter for the v^ 1840. Bysnostitntingthls 
number in tiie formula for fhe dominical letter, we have x = 1840, 


e -16 = 2, 0, tiietefare 


:1, a = 0; therefore 

w- 


L s 7m 4- 6 -1840 - 460 -f- 2 
s 7m — 2292 

= 7 X 323 - 2292 = 2296 - 2292 = 4 
L = 4<= letter!) .(1). 

Por fhe golden number we have £ = (*19^ )r5 

therefore £ = 17. (2). 

> , fN+10i£-l), /17+ieOA /177\ 

For file wo have [ gg jr-V. 80 JrHWjr 

= 27; likewise c-16 = 18-16 = 2,— 1 ^= 

£ = 27 -2 + 1 = 26... 

£ow ance £>23, we have for P and Z, 

P=54-£ = 34- 26 = 28, 

sonsequently, mce p = F + (L-Z), 

p = 28 + {4-3) = 29; 

that is to say, Easter happ^ twenty-nine days after fhe 2l8t of 
March, or on the 19th Apnl, the same result as was before found 
from the tables. 

The principal dinrdi feasts depending on Easter, and 
the times of Aeir celebration, are as follows : — 

Septnagedma Sunday 1 _ (9 weeks 

Pliat Sunday in Iient 1 is < 6 weeks 

aMi Wednmdiw ) (46 days 

Bogation Sunday. 1 

AsMnsion day or Holy Thnxsd^ f 

Pentecost orWbitsunday i 

Trinity Sunday ) 

The Gregorian calendar was 


IbefoTS 

'Easto. 


3 weeks 
39 daj 
1 7 weei 
( 8 weeks 

introduced into Spain, 


[after 
, Easto. 


Portugal, and part of Italy, the same day as at Borne. In 
France it was received in the same year in the month of 
December, and by the Catholic states of Germany the 
year following. In the Protestant states of Germany fhe 
Julian calendar was adhered to till the yuar 1700, when it 
was decreed by the diet of Bafisbon fhat fhe new style 
and the Gregorian correction of the intercalation riioud 
be adopted. Instead, however, of employing the golden 
u TipibBTa and epactsfor fhe determination of Easter and 


the movable feasts, it was resolved that fhe equinox and 
the paschal moon should be found Ify astronomical com- 
putation from the Budolph^e tables. Bnt this T P «» t hnn. 
though at £ist view it may appear more accurate, was soon 
found to be attended witii numerous inconveniences, and 
was at length, in 1774, abandoned at the instance of 
Frederick El. ^ng of Prussia. In Denmark and Sweden 
the reformed calendar was received about the «niTii> tiwiA ns 
in the Protestant states of Germany. It is remarkable 
that Bnssia still adheres to the Julian redtoning. 

In Great Britain the alteration of the style was for a 
long time successfully opposed by pc^ukr prqjndice. ^e 
inconvenience, however, of using a different date from that 
employed by the greater part of Europe, in matters of 
history and chronology, b^gan to be generally felt ; and at 
length, in 1751, an Act of Porh'ament was passed for the 
edition of the new style in all paUic and legal transao- 
tions. The difference of the two styles, which then 
amounted to deven days^ was removed ly^ ordering the 
day following the 2d of September of tiie year 1752 to be 
accounted the 14th of fhat month ; and in order to pre- 
serve uniformity in future, the Gregorian mle of intercala- 
tion respecting the secular years was adopted At the 
same time, the commencement of the legal year wnv 
changed from the 25th of May to the 1st of January. 
In Scotland, the new style was ‘adopted from the begin 
ning of 1600, according to an Act of the privy council ib 
December 1599. This fact is of importance with refereno* 
to the date of l^gal deeds exeented in Scotland between that 
period and 1751, when the change was effected in England. 
With respect to the movable feasts, Easter is determined 
by the rde laid down by tite Conudl of Nice ; bnt instead 
of employing the new moons and epacts, the golden 
numbers an preOxed to the days of the/uff moons. In 
those years in which the line of epacts is changed in the 
Gregorian calendar, the golden numbers are removed to 
different days, and of course a new table is required when- 
ever the solu or Innar equation occois. The golden 
numbeiB have been placed so that Easter may fall on the 
same day as in the Gregorian calendar. The calendar of 
the (druich of England is therefore from century to century 
the same in form as fhe old Boman calendar, excepting 
that the golden numbers indicate the full moons inst^ of 
the new moons. 

Ebbbew Calendab. — ^In the constrnction of fhe Jewish 
calendar numerous details require attention. The calendar 
is dated from the Creation, which is considered to have 
taken place 3760 years and 3 months before the commence- 
ment of the Christian era. The year is Inni-sobr, and, 
accordteg as it is ordinary or embolismii^ consists of twelve 
or thirteen lunar months, each of which has 29 or 30 
days. Thus the duration of the ordinary year is 354 
day^ and that of the embolismic is 384 days. In either 
case, it is sometimes made a day more, and sometimes a 
day Iwa, in order that certain festivals may fall on proper 
days of the week for their due observance; The distribu- 
tion of the embolismic years, in each qrcle of 19 years, is 
determined according to the following rule : — 

The number of the Hebrew year (T) which has ita 
commencement in a Gregorian year (x) is obtained by the 
addition of 3761 years; that is,Y = x + 3761. Divide 
the Hebrew year ^ 19 ; then the quotient is the number 
of the last completed (^de, and the remainder is the year 
of the current cyde. If the remainder be 3, 6, 8. 11, 14, 

17, or 19 (0), the year is embolismic ; if any other number, 
it is ordinary. Or, otherwise, if we find the remainder 



the year is embolismic when B < 7. 
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The is constructed on the assumptions that the 

pipan lunation is 29 days 12 hours 44 min. sec., and 
that the year commences W, or immediately after, the new 
moon following the autumnal equinox. The mean solar 
year is also assumed to he 365 days 5 hours 65 min. 
25|f sec., so that a cycle of nineteen of such years, con- 
taining 6939 days 16 hours 33 min. 3^^ sec., is the exact 
measure of 235 of the assumed lunations. The year 5606 
was the first of a (^cle, and the mean new moon, appertain- 
ing to the 1st of Tisii for that year, was 1845, October 1, 
15 hours 42 min. 43^ sec., as computed by Lindo, and 
adopting the civil mode of reckoning from the previous 
mMm'gTit, The times of all future new moons may conse- 
quenUy be deduced by successively adding 29 days 12 
hours 44 min. 3^ sec. to this date. 

To compute the times of the new moons which determine 
the commencement of successive years, it must be observed 
that iu passing from an ordinary year the new moon of the 
following year is deduced by subtracting the interval that 
twelve lunations fall short of the corresponding Gregorian 
year of 365 or 366 days and that, in passing from an 
embolismic year, it is to be found by adding the excess of 
thirteen lunations over the Gregorian year. Thus to 
deduce the new moon of Tisti, for the year immediately 
following any given year (Y), when Y is 


i ordinary, sahtraot days 15 horns 11 min. 20 sec., 

emholismic, add days 21 hours 32 min. 48^ sec., 

the second-mentioned number of days being used, in each 
case, whenever the foUovring or new Gregorian year is bis- 
sextile. 

Hence, knowing which of the years are embolismic, from 
their ordinal position in the cycle, according to the role 
before stated, the times of the coimnencement of successive 
years may be thus carried on indefinitely without any 
difficulty. But some slight adjustments will occasionally 
be needed for the reasons before assigned, viz., to avoid 
cortain festivab falling on incompatible days of the week. 
Whenever the computed conjunction foils on a Sunday, 
Wednesday, or Friday, the new year is in such cose to be 
fixed on the ^y after. It will also be requisite to attend 
to the following conditions : — 

If the computed new moon bo after 18 hours, the 
following day is to be taken, and if that happen to be 
Sunday, Wednesday, or Friday, it must be further 
postponed one day. If, for an ordinary year, the new moon 
falls on a Tuesday, as late as 9 hours 11 min. 20 sec., it is 
not to be observed thereon j and as it may not be held on 
a Wednesday, it is in such case to be postponed to 
Thursday. If, for a year immediately following an 
embolismic year, the computed new moon is on Monday, 
u late as 15 hours 30 min'. 52 sec., the new year is to 
be fixed on Tuesday. 

After the dates of commencement of the successive 
^ finally adjusted, conformably with the 
estimation of the consecutive 
^ differences, will show the duration 

md^cte d the ,«« thd respectively inIxrmZ 

days rf fte eevontl aenths 

anfl respectively annexed to Hesvan 

^ that the former of these months mav 

n ordinary year may comprise 333, 354, or 365 


days ; and an embolismic year 383, 384, or 385 days. In 
these cases respectively the year is said to be imperfect, 
common, or perfect. The intercalary month, Yeadai^ is 
introduced in embolismic years in order that Passover, the 
15th day of Hisan, maybe kept at its proper season, which 
is the full moon of the vernal equinox, or that which takes 
place after the sun has entered the sign Aries. It always 
precedes the following new year by 163 days, or 23 we^ 
and 2 days; and Pentecost always precedes (he new year 
by 113 days, or 16 weeks and 1 day. 


Table VI . — Hdtreto Months. 




“1 

neareir 

Ordinary 

EmboUnde | 

Montb 

Year 

Tear ! 

Tisri 

30 

So 

Hesvan 

29 + 

29+ 

Kislcr 

80- 

30- 

Tebet 

29 

29 

Sebat 

80 

30 

Adar 

29 

30 

(ycador) 

^ison 

(...) 

30 

(29) 

80 

Yiar 

29 

29 

Sivnn 

80 

80 

Tamuz 

29 

29 

Ab 

80 

80 

Elul 

29 

29 

Total 

854 

884 

1 


^The Gregorian epact being the age of the moon of letet 
at the beginning of the Gregorian year, it represents the 
day of Tebet which corresponds to January 1; and thus 
the approximate date of Tisri 1, the commencement of tne 
Hebrew year, may be otherwise deduced by subtracting tne 
epact from 


^ |t}rfterau{SSuo}Hebmvy«.r. 


The result so obtained would in general be more 
than the Jewish calculation, from which it may dm 
day, as fractions of a day do not enter alike m these co 
pntations. Such difference may also in part be 
for by the fact that the assumed duration of the solar^^ 
is 6 min. 39ff sec. in excess of the true astrono 
value, which will cause the dates of commCTcenien 
future Jewish years, so calculated, to advance forrra 
the equinox a day in error in 216 years. The *m» 
are estimated with much greater precision. 

He following table is extracted from Woo 
Measures, WetffJits, and Moneys of all Natirns: 


TAWT.ia "Vn . — Hereto Tears. 


Jewlsb 

Tear. 

Knin- 

berof 

Dofa. 

Commencement 

(letofTlari). 

iJewteta 

jTear. 

■Knm- 

berof 

Days. 

Commencement 

(1st 

- 1 ' M 

6606 

07 

08 

09 

10 
11 
12 

.13 

Ail4 

&15 

2 13 

iw 

*”18 

19 

20 
21 
22 
28 
24 

854 

855 

883 
864 
355 
885 
858 

884 
355 

856 
383 

854 

855 

885 
854 

853 
385 

854 
388 

Thur. 

Mon. 

Sat. 

Thur. 

Mon. 

Sat. 

Sat 

Tnes. 

Mon. 

Sat 

Thur. 

Tues. 

Sat 

Thur. 

Thur. 

Afon. 

Thur. 

Thur. 

Mon. 

2 Oct 1845 
21 Sept 1846 
11 Sept 1847 

28 Sept 1848 
17 Sept 1849 

7 Sept 1850 
27 Sept 1851 
14 Sept 1852 

8 Oct 1858 
23 Sept 1854 

13 Sept 1855 
30 Sept 1856 
19 Sept 1857 

9 S^. 1858 

29 Sept. 1859 
17 Sept 1860 

5 Sept 1861 
25 Sept 1862 

14 Sept 1868 

6625 

26 

27 

28 
29 
80 
81 
32 

JS2S 

>>34 

°85 

gso 

®‘37 

38 

89 

40 

41 

42 
48 

855 

854 

885 

858 

854 
885 

855 
883 

854 

855 
883 
855 

354 
885 

355 
354 
888 
‘355 
888 

Sat 

Thur. 

Mon. 

Mon. 

Thur. 

Mon. 

Mon. 

Sat 

Thur. 

3Ion. 

Sat 

ITinr. 

Tues. 

Sat 

Sat 

Thar. 

Mon. 

Sat 

Thur. 

21 Sept. Mg 

10S^.Mg 

30 Sept. Mg 

l7Sept-J|S 

6 Sept Mg 

16Sept.J«i 

3 Oct M'; 

22Sept.M'5 

ISSeptlgJ 

SOSeptlgJ 

l8Sept.jgj 
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TabIiE YIL — Hebrew Tears (eontinued). 


Tabus VIL — Hebrew Tears {eoniinued). 


leviili 

Sam- 

Centmenranent 

L , . iKtta. 

Jewish 

Cemnienmneat 

Year. 

Dsfu 

tlstotTbot). 

(Tear. 

1 

Daj» 

(lu of 1^1). 

5644 

354 

Tues. 

2 Oct 1883 

5720 

855 

Sat 

3 Oct 1959 

45 

855 

Sat. ■ 

20 Sept 1884 

21 

354 

,^nr. 

22 Sept. 1960 

46 

385 

Thur. 

10 Sept 1885 

22 

883 

Mon. 

11 Sept 1961 

47 

854 

Thnr. 

80 Sept 1886 

23 

355 

Sat 

29 Sept 1962 

4S 

353 

Mon. 

19 Sept 1887 

24 

354 

Thnr. 

198^1983 

40 

SS5 

Thor. 

6 SeptlSSS 

25 

885 

Mon. 

7 Sept 1964 

HI 

354 

Thnr. 

26 Sept 1889 

26 

853 

Mon. 

27 Sept 1965 

51 

883 

Mon. 

15 Sept 1890 

.27 

385 

Thnr. 

15 Sept 1966 

.S52 

355 

Sat 

3 Oct 1891 

^28 

354 

Thnr. 

5 Oct 1987 


354 


22 Sept 1892 


355 

Mon. 

23 Sept 1968 

O 54 

SS5 

Mon. 

11 Sept 1893 

^0 

883 

Sat 

13 Sept 1989 

S 55 

353 

Mon. 

lOct. 1894 

o31 

854 

Thnr. 

lOct 1970 

lifr i 

355 

Thnr. 

19 Sept 1895 

*®S2 

855 

Mon. 

20 Sept 1971 


884 

Tues. 

8 Sept 1896 

33 

SSS 

Sat 

9S(^.1972 


855 

Mon. 

27 Sept 1897 

1 34 

SSS 

Thnr. 

27 Sept 1973 

Bn 

353 

Sat 

17 Sept 1898 

85 

354 

Toes. 

17 Sept 1974 

60 

384 

Tues. 

5 Sept 1899 

86 

385 

Sat 

6 Sept 1975 

61 

355 

Mon. 

24 Sept 1900 

; 37 

353 

Sat 

258^1976 


388 

Sat 

14 Sept 1901 

38 

884 

Tnes. 

18 Sc^ 1977 

5663 

355 

Thnr. 

2 Oct 1902 


855 

Mon. 

2 Oct 1978 

64 

354 

Tues. 

22 Sept 1903 

40 

855 

Sat 

22 Sept 1979 

65 

385 

Sat 

10 Sept 1904 

41 

SSS 

Thnr. 

11 Sept 1980 

66 


Sat 

30Sciptl903 

42 

854 

Tues. 

29 Sept 1981 

67 

354 

Thur. 

20 Sept 1906 

43 

855 

Sat 

IS Se^. 1982 

6S 

388 

Mon. 

9 Sept 1907 

44 

385 

Thnr. 

8Se^l93S 

69 

855 

Sat 

26Septl90S 

45 

354 

Thnr. 

27 Sept 1984 

^70 

888 

Thnr. 

16 Sept 1909 

! .46 

388 

Mon. 

16 Sept 1985 


854 

Tues. 

4 Oct 1910 

■347 

355 

Sat 

4 Oct. 1986 


355 

Sat 

23 Sept 1911 

^48 

354 

Thnr. 

24 Sept 1987 

0^73 

385 

Thnr. 

12 Sept 1912 

,^49 

383 

Mon. 

128^1988 


354 

Thnr. 

2 Oct 1913 

'§60 

355 

&t 

30 Sept 1989 

”75 

353 

Mon. 

21 Sept 1914 

”51 

354 

Thur. 

20 ^t 1990 

76 

385 

Thur. 

9 Sept. 1915 

1 52 

SSS 

Mon. 

9Septl991 

77 

854 

Thur. 

28 Sept 1916 

! 53 

353 

Mon. 

28 Sept 1992 

7S 

355 

Mon. 

17 Sept 1917 

1 54 

355 

Thur. 

16 Sept 1993 

79 

388 

Sat 

7 Sept 1918 

! 55 

384 

Thes. 

6 Sept 1994 

SO 

354 

Thnr. 

25 Sept 1919 

i 56 

355 

Mon. 

25 Sept 1995 

81 

m 

Mon. 

13 Sept 1920 

i 

SSS 

Sat 

14Sq>tl996 

50S2 

355 

Mon. 


;575S 

354 

Thnr. 

2 Oct 1997 

83 

8.58 

Sat 


59 

355 

Mon. 

2l8qptl99S 

84 

384 

Toes. 

11 Sept 1923 

; 60 

SSS 

Sat 

11 Sept 1999 

85 

355 

Mon. 

29 Sept 1924 

, 61 

358 

Sat 

30 Sept 2000 

86 

355 

Sat 

19 Sept 1925 

■ 62 

354 

Tnes. 

18 ^t 2001 

87 

388 

Thnr. 

9 Sept 1926 

1 63 

385 

Sat 

7 Sept 2002 

88 

854 

Tues. 

27 Sept 1927 

1 34 

355 

Sat 

27 Sept 2008 

^89 

885 

Sat 

15 Sept 1928 

65 

383 

Thur. 

168^ 2004 


853 

Sat 

5 Oct. 1929 

:-a®8 

354 

Tnea. 

4 Oct 2005 

SVl 

354 

Toes. 

23 Sept 1930 

^>67 

355 

Sat 

28 Sept 2006 

e92 

885 

Sat. 

12 Sept 1931 

'^68 

883 

l^ur. 

13 Sept 20071 

S 93 

355 

Sat 

lOct 1932 


854 

Tuea. 

SO Sept 20081 

94 

354 

Thnr. 

21 Sept 1983 

"70 

355 

Sat 

19 Sept 2009! 

95 

SSS 

Mon.. 

10 Sept 1934 

71 

385 

Thnr. 

9 Sept 2010’ 

96 

355 

Sat 

28 Sept 1935 

72 

354 

Thur. 

29 Sept 2011' 

97 

354 

Thnr. 

17 Sept 1936 

73 

3^3 

Mon. 

17 Sept 2012 

98 

385 

Mon. 

6 S^ 1937 

74 

385 

Thur. 

5S9t201S 

99 

353 

Mon. 

26 Sept 1938 

75 

354 

Thur. 

25 Sept 2014 

5700 

385 

Thnr. 

14Sej^l939 

■ 76 

385 

Mon. 

14 ^t 2015 j 

5701 

354 

Thur. 

3 Oct 1940 

, 5777 

358 

3Ion. 

3 Oct 2016 


355 

Mon. 

22 Sept 1941 

i 73 

354 

Thur. 

21 Sept 2017' 

Kg 

383 

Sat 

12 Sept 1942 

1 79 

385 

Mon. 

10 Sept 2018 

04 

354 


30 Sept 1943 

SO 

355 

Mon. 

S0Sept2019i 

IKS 

355 

Mon. 

IS Sept 1944 

81 

353 

Sat 

198^ 2020 

\WM 

3SS 

Sat 

8 Sept 1945 

82 

384 

Tuea. 


07 

354 

Thur. 

26 Sept 1946 

83 

355 



IHi^ 

385 

Mon. 

15 Sept 1947 

.84 

383 

Sat 

16 Sept 2023 


355 

hlon. 

4 Oct 1948 

■3 85 

355 

Thur. 

SOct 2034 

ll^n 

358 

Sat 

24 Sept 1949 

S.S6 

354 

Tnes. 

23 Sept 2025 

i®ii 

884 

Tnet 

12 ^t 1950 

1:^87 

385 

Sat 

12 Sept 2026 


Em 


lOct 1951 

S 8 S 

355 

Sat 


”is 

855 

Sat 

20 Sept 1952 

”S9 

354 

^nr. 

21 Sept 2028! 

14 

383 

Thur. 

10Septl953 

90 

383 

Mon. 


15 

354 

Tues. 

28 Sept 1954 

91 

3.55 

Sat 

28 Sept 2030. 

16 

355 

Sat 

17 Sept 1955 

92 

354 

Thnr. 

IS Sept 20311 

17 

385 

Thnr. 

6 Sept 1956 

93 

383 

Mon. 

6 Sept 2032 

IS 

354 

Thnr. 

26 Sept 1957 

94 

355 

Sat 


19 

883 

Mon. 

15 Sept 1958 

1 95 

m 

la 



Jewish 

Year. 

Som- 
ber ol 
Bars. 

Cimnaeneement 

(IstotTisif). 

Jewish 

Year. 

CoicBeaeemeat 
|Dars.j astotXistOL 

5796 

97 

98 

99 
5800 

01 

02 

.03 

.504 

^05 

"06 

oOf 

®*0S 

09 

10 

11 

12 

18 1 

14 

354 
353 
385 
854 

355 
SSS 
854 
385 
353 
355 
SS4 
355 
353 
384 
355 
355 
383 
854 
385 1 

Thnr. 

Mon. 

Thur. 

Thnr. 

Mon. 

Sat 

Thur. 

Mon. 

Mon. 

Thnr. 

Tnea. 

Mon. 

Sat 

Tnea. 

Mon. 

Sat 

Thnr. 

Tnes. 

Sat 

4 Oct 2035 
22 Sept 2036 
10 Se^ 2037 
SO Sept 2035 
19 Sept 2039 
8 Sept 2040 

26 Sept 2041 
15&pt2042 

SOct 2043 
228rot2044 
12Swt2045 
1 Oct 2046 
21 Sept 2047 
88^ 2048 

27 Sept 2049 
178^2050 
. 7 Sept 2051 
24 Sept 2052 
lSSept205S 

5815 

16 

17 

IS 

19 

20 
21 
22 

.S2S 

*24 

1:^25 

"27 

28 

29 

30 

31 
82 
33 

335 

354 

383 

355 
354 
SSS 
855 
385 
834 

353 
385 

354 
335 
SSS 

354 

355 
SSS 
355 

384 

Sat 

Thnr. 

Mon. 

Sat 

Thnr. 

Mon. 

Sat 

Thnr. 

Thur. 

Mon. 

Thnr. 

Thnr. 

Mon. 

Sat 

Thur. 

Mon. 

Sat 

Thnr. 

Tnea. 

SOct 2054 

23 Sept 2055 
llSnit2056 
29Swt2057 

19 Sept 2058 

8 Sept 2059 

25 Sept 2060 
15Srat2061 
SOct. 2062 

24 Sept 2063 
llSrat2064 

1 Oct 2065 

20 Sept 2066 
10 Sept. 2067 
27 Sept 2068 
16S<mt2069 

6 Sept 2070 
24 Sept 2071 
13 Sept 2072 


Mahomsxak Cazxxdas- — ^The Mohometan era, or era 
of the Hegira, emplc^d in Turkey, Persia, Aialiia, &c., is 
dated from tiie fliglit of Makomet from Mecca to Medina, 
trLidr \ras in tiie night of Thunday the 15th of Jnly 622 
A.i>., and it commenced on the day fdlorring. The years 
of the Hegira ore purely lunar, and alrrays consist of twelve 
lunar months, commencing with the approximate new moon, 
without auy intercahtion to keep them to the same season 
with respect to the son, so that thq* retrograde through 
all the seasons in about S2b years. They are also parti* 
tioned into i^es of 30 years, 19 of which are common 
years of 354 days each, and the other 11 are intercalary 
years having on ndditionBl day appended to the last montm 
!nie mean len^ of the year is therefore 354^ dap, or 
354 dap 8 hours 48 min., which divided by 12 gives 
29^^ dap, or 29 dap 12 hours 44 min., as the time of a 
mean luuation, and tim differs from the astronomical mean 
lunation 1^ only 2*8 seconds. This small error will only 
amount to a day in about 2400 years. 


To find if B year is intercalaiy or common, divide it liy 30 ; the 
quotient will he the number of completed c^es and the Rmainder 
win be the year of the cnnent cycle; if this lost be one of the 
numbers 2, 6, 7, 10, 16, IS, SI, S4, 26, 20, the par is inte^ 
calaiy and condsts of 355 dap; if it be any other number, the 
year IS ordinary. 

Or if 1* denote the number of the Mahometan year, and 

the vear is intercalary when £ < 11. 

Also the number of intercalary years fiom the year 1 up to the 

year T inclnsive = (~ ^ “P 

80 /b»- 

To find the day of the week on which any year of the Hemta 
begins^ we obMtve that the year 1 began on a Friday, and that 
after every common year of 354 days, or 50 weeks and 4 dap the 
day of thi> week must necessarily become postponed 4 dap besides 
the adifitiimal day of each intercalaiy year. 


Hence if tr = 1 

2 3 

4 

5 

[ 6 

indicate Sun. 

Mon. Tnes. 

IVed. 

Thnr. 

FriiL 


7 

SaL 


the day of tire week on whidi the year I’ commences wiU be 

gives 120 + 44 r- <(” l^)r^ 

” C^ ' S r ^ )ic = ° + “ 5(-4fli^),.lKiectingKTr«). 
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OUAHOUSTAS, 


Sotiiat 

” = “(f)r + ’ 


( 


llF+8\ .... . 

■ ),. (rqechng sevens). 


fr ■ - \ 80 

the values of wliic^ obvioudy circulate in a period of 7 times 80 or 
210 years. 

Let 0 denote the number of competed qrdes, and y the year of 
the cycle ; then F = 80 (7 + and 

to -5 + 0 ( 1 )^ + 8 ( — | g^-^)y(rqeeting sevens). 

Stom this formula the follo\ring table has been constructed: — 

Table VIIL 


Tear of the 
(hurent Cycle 
Or.) 

KCmher of the Feilod of Seven Cydes s 

0 

1 

2 

8 

4 

5 

6 

0 

8 



Mon. 

SU. 

Thur. 

Tues. 

Sun. 

Frid. 

Wed. 

1 

9 

17 

25 

Frid. 

Wed. 

Mon. 

Sat 

Thur. 

Tues. 

Sun. 

*2 

*10 

•18 

*26 

Tues. 

Sun. 

Frid, 

Wed, 

Mon. 

Sat 

Thur. 

3 

11 

19 

27 

Sun. 

Frid. 

Wed. 

Mon. 

Sat 

Thur. 

Tues. 

4 

12 

20 

98 

Thur. 

Tues. 

Sun. 

Frid. 

Wed. 

Mon. 

Sat 

*5 

*13 

*21 

*29 

Mon. 

Sat 

Thur. 

Tues. 

Sun. 

Frid. 

Wed. 

.6 

14 

22 

30 

Sat 

Thur. 

Tues. 

Sun. 

Fnd. 

Wed. 

Mon. 

*7 

15 

23 


Wed. 

Mon. 

Sat^ 

Thur. 

Tues. 

Sun. 

Frid. 


*16 

*24 


Sun. 

Fnd. 

Wed. 

Mon. 

Sat 

Thur. 

Tues. 


1S4044S 

5821844 

2010672 

970224 

1321*445088 

621*6774 


1948*0225 

865 


1126 

1850 

.675 

8^225 


Tims the date is the 8th day, or the 8tii of January, of tiie year 
1048. 

To find, as a test, the accurate day of the vreek, the proposed 
year of the Hegira, divided by 80, ^ves 45 cycles, and leuuunder 
12, the year of the current cycle. 

Also 45, divided by 7, leaves a remainder 8 for the number of 
the period. 

Therefore, referring to 8 at the top of the table^ and 12 on the 
left, the req^uired day is Friday. 

^e tables, page 670, show that SfhJnunaiy 1943 is a Friday, 
therefore the date is exact. 

For any other date of the Mahometan year it is only requisite to 
know the names of the consecutive months, and the number of days 
in each; these ore — 


hluharram, 
Sapbar, . . 
Babia I., 
Babia II., , 
Jornada I., 
Jornada II., 
Bqjab^ . , 


80 

20 

30 

20 

30 

29 


Shaaban, 29 

Bamadan, SO 

Shawall, 29 

Dulkaada, 80 

Hnlhecgia, 29 ) 

and in intercalaiy years 80 { 


To find from this table the day of the week on which 
any year of the Heg^ commences, the rale to be observed 
will he as follows : — 

Bufe.— Divide the year of the Hegira hy 30; the quotient is the 
number of cycles, and the xemainner is tiie year of current 
qyde. Next divide the number of cycles by 7, and the second 
remainder will be the Number of the Period, which being found at 
the top of the table, and the year of the cycle on the left hand, the 
reeled day of the week is immediately mown. 

The intercalaiy years of the cyda are distinguished hy an 
Ast6n8k» 

For the computation of the Christian date, the ratio of a 
yearofthcHepiatoasdaryearis »*««« 

Year of He gira 864H 
Mean solar year “ 865*2422 ~ 6*870224. 

myearlbe^lO July 622, Old Style, or 19 July 622, accoidingto j 

to Ae l9thof July 1 S 200 , which, in parts of thcsolar year, is 0*6476. 
and the number of yi^dapsed = F - 1. Therefore, as the interl 
calaiy days are distabuted witii considerable regularity in both 
^end^ the date of commencement of the year F omressed in 
Uiegonan yean is ' 

0*970224 (F- 1) + 622*5476, 
or 0*970224 F + 621 *6774. 

This formula pves the following rule for calculating the date of the 

tte year 1362 of the 

970224 

1362 


The ninth month, Bamodfin, is the month of Abstinence 
observed by the Tnrks. 

The Turkish calendar may evidently be carried on 
indefinitely by successive addition, observing only to allow 
for the additional day that occurs in the bissextile ^ 
intercalary years ; but for any remote date the compntation 
according to the preceding riries will be most efficient, sad 
such computation may he usefully employed as a check on 
the accuracy of any considerable extension of the calendar 
by induction alone. 

The following table, taken from TVbolhonse’s Sleamret, 
Weights, and Moneys of all Motions,’ shows the dates of 
commencement of Mahometan years from 1845 up.to 2047, 
or from tiie 43rd to the 49tii q^de indnsive, which fom 
the whole of the seventh period of seven cycles. Throng* 
out the next period of seven cydes, and all other Ifte 
periods, the days of the week will recur in ^aetty Im 
same order. All the tables of this kind previonsl^n^ 
lished, whidi extend beyond the year 1900 of the Chns 
tian era, are erroneous, not excepting the celebrated Frracn 
work, L’Art de v&rifier les Dates, so justly regarded os 
the greatest authority in dironolo^cal matters. The aiOT 
have probably arisen from a continued excess of 10 m the 
discrimination of the intercalary years. 

Table IX. — Mahomdan Tears. 


i 

1 48d Qycle. 

48( 

Tear of 


Tear of 

Hcgtra. 

(l8t of Slobiitnun)* 

Hestn. 

1261 

End. 

10 Jon. 1845 

1286* 

1262* 

Tues. 

80 Dec. 1845 

1287 

1263 

Sun. 

20 Dec. 1846 

1288 

1264 

Thur. 

' 9 Dec. 1847 

1289* 

1265* 

Mon. 

27 Nov. 1848 

1290 

1266 

Sat 

17 Nov. 1849 


1267* 

Wed. 

6 Nov. 1850 


1268 

Mon. 

27 Oct. 1851 


; 1269 

Frid. 

16 Oct 1852 

1291 

5 1270* 

Tues. 

4 Oct 1858 

•1292* 

{ 1271 

Sun. 

24 Sept 1864 

1298 

1 1272 

Thur. 

18 S^ 1855 

1294 

1273* 

Mon. 

1 Sept 1856 

1296* 

1274 

Sat 

22 Aug. 1857 

1296 

1275 

Wed. 

11 Aug. 1858 

1297* 

1276* 

Sun. 

31 July 1859 

1298 

1277 

Frid. 

20 July 1860 

1299 

1278* 

Tues. 

9 July 1861 

1300* 

1279 

Sun. 

29 June 1862 

1301 

1280 

Thur. 

18 June 1868 

1302 

1281* 

Mon. 

6 Juno 1864 

ISOS* 

1282 

Sat 

27 May 1865 

1304 

1283 

Wed. 

16 May 1866 


1284* 

Sun. 

5 May 1867 

1306* 

1285 

Frid. 

24 April 1868 

1807 


48d Cycle— eontimted. 


Commeneement 

(litofMnhunaO* 


Tues. 

Sun. 

Thur. 

Mon. 

Sat. 


18 April 1869 
8 April 18/0 
28Mnr. IS/I 
11 Mar. 18/| 
1 Mar. 1878 


' 44th Cycle. 


! \red. 
I Sun. 
J Frid. 
I Tues. 
I Sat. 
j Thur. 
Mon. 
Sat. 
Wed. 
Sun. 
Frid. 
Tues. 
Sat 
Hut. 
Mon. 
Frid. 
Wed. 


ISFebi 
7 Feb. 
28 Jam 
16 Jan. 
5 Jan. 
26 Dec. 
15 Dee. 
4 Dee. 
23 Nov. 
12 Nov. 
2 Nov. 
21 Oct 
10 Oot 
SOSqit 
19 Sept 
. 7Sq«t 
I 28Ang. 


1871 

1876 

1876 

1877 

1878 

1878 

1879 


1861 

13SS 

1855 
1881 

1856 
1886 
1887 


1889 
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1 49fh pyde— eonttnuAZ. 

_ ' 

Tevet 

Heglia. 

ComDeneement 
(lit of UnbunoL) 

Tear of 
Hegiia 

Commcneemint 
(bt of UnhaminJ 

1454 

1455 
1456* 
1457 
1458* 

1459 

1460 
1461* 
1462 

hlon. 

FHd. 

Tnes. 

Snn. 

Thnr. 

Tnes. 

Sat 

Wed. 

hlon. 

12 April 2032 

1 April 2033 
21hrar. 2034 
11 Mar. 2035 
28 Feb. 2036 
17 Feb. 2037 

6 Feb. 2038 
26 Jan. 2039 
16 Jan. 2040 

1468 

1464* 

1465 

1466* 

1467 

1468 
1469* 
1470 

Frid. 

Tnea 

Suiu 

Thnr. 

Tnes. 

Sat 

Wed. 

Mon. 

4 Jan. 2041 
24 Dec. 2041 
]4Dea 2042 

8 Dec. 2048 
22 Nor. 2044 
11 Nor. 2045 
31 Oct 2046 
21 Oct 2047 


Table X . — Prindpal Bays of the Rebrew Caleniar. 

Tisri 1, Ifew Year, Feast of Tnmpefs. 

„ S,^ Fast of Gnedaliah. 

„ 20, Fast of JBxpiatira. 

„ 15, Feast of Tabemades. 

„ 21, Last Day of the FestivaL 

„ 2% Feast of the 8th Day. 

,, 28, Sqoiciiie of the Iaw. 

Eider 25, D^cation of the Temple, 

Tebet 10, Flut, Simof Jemsalem. 

Adar 18,* Fast of £ther, ) In embolismic 
„ 14, Pnrim, { years. Yeadar. 

Eisan 15, Passover. 

Sivan 8, Pentecost 
Tamnzl?,* Fast Taking of Jemsalem. 

Ab 9,* Fast DestmctiDn of the Tem^ 


Table XL — Principal Bays of the Mahometan Calendar. 

Mnhanam 1, NevYear. 

,, 10, Ashnta. 

Bal^ 1. 11, Birth of Hohomet 

Jornada I. 20, Taking of Constontinq^e. 

Begab 15, Day of Victory. 

,, 20, Exufation of Jfahomet 

Stwban 15, Borak’s Night. 

Shavall 1, 2, 8, Grand Bairani. 

Dnlheggia 1, Knrban Bairain. 


Table hii. — Epodis, Eras, and Periods. 




1 Kama 

Chrbtbn Date of 
ComiiieDeeDent 

Grecian Mun- 
dane era, . 
(SrileraofCon- 
stontinoide^. 
Alexandrian 

BXtly • • • 

Ecclesiastical 
era of An- 
tioch, . 

Julian Period, 
Mnndanc era, . 
Jewish Mun- 
dane era, . 
Ehaof Abrdiam 
Eta of the 
Olymidads, . 
Roman era, . 
Era of Nabo- 
nossar, . . 
Metonic Qyele, 
Grecian or Syro* 
llacedonian 
era, ... 
I^an era. . 

1 Sep.558S]!.c. 

1 Sep. 5508 „ 

29 Aug.5502 „ 

1 Sep. 549S „ 

1 Jan. 4713 ,, < 
Oct 4008 „ 1 

Oct. 3761 „ 1 
1 Oct 2015 „ 

, 

1 Jnly 776 „ 
24Apnl 753 „ { 

] 

26 Feb. 747 „ 1 
ISJnly 432 ,, ^ 

t 

ISepL 312,, 1 
19 Oct 125,. 

1 

Sidonion era, . 
Ciesansin eraof 

1 Antiocb, 
Jnlian year, . 
Spanish era, . 
Actian era, 
Airgnstaii era, . 
Viugar dttis- 
tian era, . . 
Destruction of 
Jernsalcm, . 
Era of Macca- 
bees, . . . 
Eta of Diocle- 
tian, ... 
Era of Ascen- 
sion, . . . 
Era of the 
Armenians, . 
Mahometan era 
of the Hegira, 
Persian eta of 
Yczdeprd, . 

Oct 110 BA 

1 

1 Sep. 48 „ 

1 Jan. 45 „ 

1 Jan. 38 ,, 
iJan. 30,, 

14 Feb. 27 „ 

iJsn. lAJi. 

lSc^ 69 „ 

24 Nor. 166 „ 

1 7 Sep. 234 „ 

12 Nor. 295 „ 

7 July 552',, 
ICJnly 622 „ 

16 June 632 ,, 


* If Satnrdqr, snlntitnte Saoday imaediately foUoTcisir. 
s If Sstordsy, sabstitate Tbmday iaraedisicly 

IV. — 86 
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Tlie prininpal voikB on tlie calendar are tlie following daviua, 
Jbmuuit Oulsndtxrii o Qngono XIII» /*. TesMvti Ssc^Xxcotio^ 
Bffma 1608; I! Art de virifier Its Dates; Lalande, ^s^ronomte, 
tom. iL ; Tnati de la Sphire a da Oalendrier, par M. Bcvard, 
Paris, 1816; Delombra, TraiU de VJstrmomie Thlorique et Pm- 
lique, fo Tn- iii. ; Hietoire de VAsbmnmnie Alodeme; Methodus teehniea 
brevis, petfaeUis, ae peipetaa construendi Cdlendarium Eedesiadi- 


citm, Stylo tarn novo guam netere, pro eunetis ChrislianU Europet 
populis, de., auctoro Paulo Tittd, Gottingen, 1816 ; Famele am. 
lilieht pd cakolo della Pasqua, e eorrezione di'quello di Gauss, om 
crttiehe osservasfonisA quanto ha seritto del Caleniario il Vdandri, 
di Lodonco Giccolini, Home, 1817 ; £. H. Lindo, JeieiA Calaidar 
for Sixty-four Years, 1838 ; W. S. B. WoolhouseiiAfasure^ Jf'eights, 
and Honeys of all Nations, 1869. (T. G. — W. S. B. 17.) 


CALENDHSR, a mechanical engine employed for dressing 
and finishing cloths and various descriptions of fabrics, 
preparatory to sending them into the market. It is also 
used by calico-printers to prepare the surface of their 
cloths for the opemtions of printing. The first object of 
calendering is to produce in the doth as perfect extension 
and smoothness of surface as can bo attained, — so that no 
wrinkle or doubled folding may remain in it. The second 
end attained by the calendering of clodi is the compression 
of the yarn or threads ‘of which the texture is composed, 
which in some degree divests them of their cylindrical 
shape, and 'reduces them to a degree of flatness, which, 
by bringing them more closely into contact with each 
other, gives to the fabric a greater appearance of closeness 
and strength than it would otherwise possess. The opera- 
tion of the calender also improves the superficial appearance, 
by flattening down all knots, lumps, and other imperfec- 
tions, from which no material from whidi doth is fabricated 
can ever be entirely freed daring the previous processes of 
spinning and weaving. And, thirdly, in certain fabrics it 
is desirable that cloth should receive, by means of friction, 
an additional lustre or polish, which is dutinguished by the 
appellation of glazing. Eor the accomplishment of these 
objects the agencies on which the calenderer has to rely 
are moisture, heat, pressure, and friction, and these he 
variously combines to produce many different effects. 

The tmrm calender, which really means only the chief 
mechanical engine employed, gives the general name to the 
flnishing establishments whtre all the varied operations of 
doth-lapping are carried on ; and it is as usual to say that 
goods are parted as that goods are ds'essed at a calender. 
The common domestic smoothing-iron may bo regarded as 
a form of calendering utensil j as is also 'the old-fashioned 
domestic mangle, which consists of a cylinder applied to a 
plane, upon which it is rolled backward and forward, until 
some degree of smoothness is produced by this reciprocating 
motion. A form of mangle, consisting of an enormously 
heavy cylmder, which is worked forwards and backwards 
over a plaue surface, is still used in calendering establish- 
ments for the finishing of very heavy linens and »»iTniinT» 
goods. 


The smoothing calender completes the substitution ( 
cylindncal for plane surfaces, all the parts which opera 
upou the cloth being of that form. This ingenious encin 
which was introduced iuto Britaiu from Flanders ar 
ttouand during the persecution of the Huguenots, ho 
mure ite introduction and adoption, undergone no vei 
important alteratiousor improvement in point 
^ extension of the cott( 
introdneed a tgeosnl rf nechS 
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and 3d, for varying the rate of motion of a pair of the 
bowls so us to produce friction — the gearing of a calender 
is somewhat complex. Commonly a three-bowl calender 
has an upper and under cylinder of paper, the central one 
being of metal, and in such an implement either two pieces 
may pass through at the same time, or one piece nay 
receive two pressures. An ordinary five-bowl calender has 
the fiiut, third, and fifth (flinders of paper, the inter- 
mediate being of metal, and hero four successive pressures 
may be given. Fig. 1, Flute XXXII., is an elevation 
of a five-roller calender for finishing cloth. A, A are two 
paper rollors, of '20 inches diameter each. B, B are two 
cast-iron cylinders, externally turned until perfectly smooth; 
their diameter is 8 inches, allowing the substance of iron to 
be 2 inches, and leaving a perforation of 4 inches diameter. 
C is a paper roller of 14 inches diameter; D,D is the 
framing of cast-iron for containing the bushes in which the 
journals of the rollons revolve ; E, E arc taro levers by which 
the rollers are firmly pressed together while the cloth is 
passing through. ’ 

Fig. 2 is an end view of the same calender, with the 
wheels for glazin g cloth. -The wheel on the upper cylmder 
is 10 inches diameter, the wheel on the under cylindtf is 13 
inches diameter ; they are connected by the whed F, whiM 
communicates the speed of the upper cylinder, so the 
wheel on the under cylinder being nearly one-Aird m 
inch more in diameter, the difference of their motions 
retards the centre paper roller, by whi(^ means tlw upwr 
cylinder passes over the cloth one-third fester than tno 
doth posses through the calender, and polishes it in con- 


sequence. • 

The construction of paper or pasteboard rollOT of 
calenders is a process of great interest and important 
The frequent heating and cooling to which the 0PP“*® . 
is subject necessarily produces warping and ophtong 
wooden bowls, which are thereby rendered usdess, b® 
substitution of paper afforded a racKcal cure for 
defects as well os a collateral advantage arising fro 
being susceptible of a much higher degree ®®P?. 
polish, which is always transferred to the cloth J" ^ 
construction of paper cylinders an axis or _jon 
mdleable iron and two circnlar plates of ®astoron 
same diameter as the cylinder to be made are, m 
place, provided. A plate is secured on one ^ jg 
journal. The entire space between the two P 
then to be filled with circular pieces of paper or p^ , 

exceediug by about 1 inch in diameter the iron p 
having each a correspondent porforation, tnrou^ . 
the iron journal passes. A cylinder is thiw f , jgtes 
substance of which is of paper locjked , .^ense 
of iron at the extremities, and suscepable o 
compression which it receives in a hydraulic pi^ , 
undergoing this preparation, .the pop®^ 

strong heat in a confined apartment in- ^“i ^ jj,g 

contracts and becomes loose.' It is i 

press, more sheets of paper are a 


on till the cylinder has gradually tern- 

compression. It is then Te-eiq)c^ to the . ^ pie-' 
perature of the atmosphere, and by its specific 

sents a body' almost remarkably sflf® 

gravity in this state being greater than even 
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only operation no\r leqtuied is that of turning its 
superfides until correctly cylindrical ; and tins is a vork 
of immense labour and patience. 

'For dressing muslins, gauzes, launs, and other goods of 
a l^ht kind, a smaller species of calender is employed. It 
consists of only three cylinders of equal diameter (gene- 
rally about 6 inches), and is easily moved by a common 
iriiich or handle. The middle cylinder is iron, and the 
othocs are of wood or pasteboard. All the aylindets are 
. of equal diameter, and are moved frith equal vdodliea by 
means of small wheels. This madnne is always used in a 
odd state. 

By means of the calender, also, is produced the waved 
or watered surface, known as moiri among the' French, 
and best seen in riiie silk textures called moire antique, and 
in woollen moreens. The effect is produced in a variety 
of way^ the principal method employed consisting of pass- 
ing two webs laid above each o^r throngh the calender 
at 'the same time. The threads of the web not running 
perfectly parallel to each other ace at some places super- 
impose^ and at other points th^'fit into alternate spaces, 
— ^the result being that at the places where the threads 
press directly on each other a hi^er gloss is produced, 
which gives the watered appearance to the texture. Water- 
ing is also effected on a sin^ thickness of materid l^ 
moving the web to the right and left as it enters the 
blender, and thus varying the direction in which it travels 
over a bowl on which there ate a series of engraved lines 
cunning in a parallel direction. Embossed patterns, or 
imitations of the grain of leather, for ^okbindms’ 
doth, are produced by means of a calender having a bowl 
•of brass or other metal on which the pattern is engraved. 
When a paper cylinder is used along with an embossing 
cylinder, the paper must be turned into such exact pro- 
portion to the embossed bowl that it will repeat the pattern 
accniatdy on its drcnmferencei, so that the depressions on 
the one howl always fit accurately into the elevations on 
the other. For many purposes a covering of leather, felt, 
or lead is used for the cylinder which works against that 
on which the pattern is engraved. 

Goods after passing throngh the calender are folded, 
either by machinery or on long pins by hand-working mto 
a variety of forms according to thdr nature and destina- 
tion, and when so folded they are snbmitted to a veiy 
powerful compression either in a screw-press or in an 
hydraulic press. 

Fig. 3, Plate XXXIL, is a perfective view of an hy- 
draulic press. A is the piston, Sinclies diameter, working 
in the cylinder B, and kept water-tight by passing through 
a collar of leathecj D, a tast-iron plate raised by me piston 
A, between which and the entablature E,E the goods to be 
pressed are laid } C, 0, C, C, four malleable iron columns, 
2§ inches diameter, having screwed ends, with nuts, by 
which the entablature and the base F, F are firmly con- 
nected together ; G, a cistern for holding watw to supply the 
two force-pumps and I, the largest of which has a juston 
11^ inch diameter, and the other one of ^ inch diameter, which 
is used to pve the highest pressure ; K, E, weights to 
balance the pump-bandit which fit into the socdcets at 1, 1. 
The pistons of the force-pumps are made water-tight ly 
collars of leather, kept in their place b^ the screwed 
pieces m and n. c, e,'e is a pipe communicating with the 
pumps and flie large cylinder B ; there is a stopcock at/, 
whidh shuts this communication when required. 

1^. 4 is an eidaiged view of the force-pump piston, to 
show the method of keeping the rod parallel 

Xti illustration of a glaring crieuder as used by 
bleachers and calico-printers, with further details as to 
BnisTiing processes, wm be found under Bisachisg. See 
also Cauco-Painttxg. 
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OALE PIEO, Asibbogio (1435-1511), an Angusdiie 
moi^ horn at Bergamo in 1435, was descended of an old 
family of Colepio, whence he took his name. He devoted his 
whole life to the composition of a polyglott dictionaiy, first 
pmted at Beggio in 1502. This gigantic work was after- 
wards augmented by Bossemt and others. Hie most 
complete edition, published at Basel in 1590, comprises no 
fewer than deven languages. The best e^tion is that 
published at Padna in seven languages in 1772. Colepino 
died blind in 1511. 

CALHOUN, JoBis CAurwEii (1782-1850), a leading 
politician of the United States, was grandson of an Irish 
Presbyterian, wbo founded Calhoun settlement^ in the 
distrid of Abbeville, South Carolina. It was there that 
John Calhoun was bom in 1782. For some years he 
assisted his widowed mother in the management of her 
&tm, hat at the age of eighteen he commenced to stndy 
for the bar. He graduated with honours at Yale CoUqgc, 
and spent eighteen months at latdifield, at that time the 
only law school in the country. He then returned to 
practise in his native district of Abbeville. While thenv 
in Jtme 1807, the searching of the Chesapeake haring 
aronsed strong feeling in America, Calhoun drew up for 
a public meeting a resolntion eiqiressive of indignation 
against Great Britain, and supported it in a speech ot 
sneh power that he was soon after elected a member of the 
le^riature, and in November 1811, became member of 
OongresEf, where he continued to be an enthusiastic and 
promineut adherent of the -war parfy. For seven years 
(commencing uith 1817) be acted with credit os secretary 
of war under Monroe; in 1826 he became Vice-President 
of tbe United States under J. Quincy Adams ; and in 1829 
he was re-dected nnder General Jackson. He now began to 
be looked upon as champion of the South ; and, though 
he had supported the protective tariff of 1816, he became 
an eager advocate of free-trade,— that polity being, even 
popularly, recognized as specmlly advantageous to the 
cotton-growing States. He is, however, best known os a 
strenuous defender of slaveiy, and as the author of a 
doctrine to which the Civil War may be traced, — ^tbe 
doctrine of " nullification,” according to whidi each State 
has the right to reject any act of Congress whidi it 
considers nnconstitntional This view was in 1829 adopted 
by the le^lature of his native State, and drawn up in 
a document, mainly prepared by Cblhoun, which was 
known as the “ South CwUna Exposition,” and which 
was approved by Virginia, Georgia, and Alahamx In 
1832 the legislature of South Carolina^ carried the throiy 
into practice by passing laws nnlli^ng tbe obnoxious 
tariff of that year; bat its opposition was crashed ly the 
firmness of General Jackson, who declared that he would 
resort to force, if necessary. The most important of the 
other political acts of Calhoun are his defence of the right 
of veto which belongs to the president, his advocacy of the 
annexation of Texas, and his maintenance of the cause of 
jieace, when war with Great Britain was threatened by the 
claims of the United States to Oregon. He died at 
Wasbington on the 31st ^larcb 1850. His works, with 
I memdr, were pnbhshed posthnmonsly in 6 vols. in 1853-4, 
by Bidiard K. Cialle, who had been his amanuensis. Tlicy 
include a dissertation On the Conttitution and Gocemnent 
of the United States; and from this book we learn that he 
advocated the election of two presidents, one by tbe free 
and another by the slave States, the consent of both of 
whom should be essential to the passing of any law. 
Calhoun’s speeches were always directly to the point, dear, 
and forcible, whila he seldom indulged in the imaginative or 
purdy rhetorical Tbe integrity and worth of his diameter 
have been spoken of in the highest terms even by political 
; oppoiientSL 
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CALIOO-PEINTING 


G ALICO-FBINTING is lilie process of imprinting on 
textile fabrics patterns of one or more colours on 
a wMte or coloured ground. Though, as the name implies, 
the art is directed primarily, as it is by &r most extcnsivdy, 
to calico or cotton textures, the same methods of ornamenta- 
tion are also employed for certain \roollen, linen, and si]& 
fabrics, and the process of printing is also applied to 
unwoven yams, notably in the case of worsted yams 
intended for use in the weaving of tapestry carpets. But 
as certain of the processes employed for printing cotton 
agree essentially with those used for woollen and sQk 
fabrics, it will be unnecessary here to refer spedally to any 
other ^an the methods employed in the printing 'of 
proper. 

There is a curious pass^ in Plinjfs Natural Eiaory 
(xssy. 42), from whi(^ it is evident that calico-printing in 
his time (the 1st century) was understood and practised in 
Bgypt. The following is a tran^tion of this passage : — 
“ There exists in h^ypt a wonderful method of dyeing. 
The white doth is stained in various places, not with dye- 
stuffs, but with substances wMdi have the properly of 
absorbing (fixing) colours. These applications are not 
visible upon the cloth ; but when the pieces ate dipt into 
a hot caldron containing the dye, thqr are drawn out an 
instant after dyed. The remarkable circumstance is, that 
though there be only one dye in the -vat, yet different 
colours appear on the doth ; nor can the colours be after- 
wards removed. A vat which would of itself only confuse 
the colours on doth previously dyed, in this way imparts 
semral colours from a dngle dye-stuff, painting as it boils.” 
It is evident enough that the substances emp%ed to stain 
the doth, as Pliny expresses it, were different mordants, 
which served to fix the dye upon the doth. Thus if we 
mppose certain parts of a piece of cotton doth to be 
impregnated with alumina, and the doth afterwards dyed 
with inadder, after the dealing, those parts only impregnated 
with the mordant would retain their red colour, while the 
remaining parts will continue white. 

. opinion is, that this ingenious art originated 

and from that .countiy made its “way into JBfirpt 
Another this^ notion bo well or ill founded, it is certain 
^t cahco-printing was known and executed by the 
tidiMs at a very early period. Thdr colours were 
beaubful and fast, and the varieties of pattern and the 
ni^er d colours which they know how to fix on different 
parte of the doth gave to thdr printed calicoes abeauty and 
a^ue of noortoary kind; but their processes are so 
teious and so dumsy that they could be put in practice 
only where labour was exceedingly cheap. 

It was nd till towards the dose of the 17th century that 
^co-prmting was introduced from India into Europe, 
havi^probably been practised first in Holland, to which 
knowledge of the art was carried by the Dutch 
^ Inia Company. Evidence exists which shows that 
^m-pnntmg Tras <^menced in the ndghbourhood of 

other Eu^nlSJntoi^VheS: ?ht art te p^sS 
imine Provinces, consequent on the war of 1870-3, hw 


added a famous centre of the industry. The art is also 
extensivdy cultivated in the United States, while Oriental 
communities still continue to prosecute it in thdr own pe- 
culiar fashions. 

In Europe the art has been in a great measure created 
anew. By the application of machinery, and by the li^t 
thrown on the processes by the progress of chemistry, the 
tedious methods of the Bidians have been wond^nlly 
dmplified ; and the processes are remarkable for the rapidity 
with whidi they are now executed, and for the beauty, 
fastness, and variety of the colours which are applied on 
the surface of cotton. So great have been these improve- 
ments, that at the present time in Manchester a piece (25 
yds.) of calico can be printed in the diort period of one 
minute; and the quantity of calicoes printed in Great Britain 
in one year cannot measure less than three quartern of 
a million of miles, sedng the exports alone of printed 
cotton piece goods during the year 1874 amounted to 
1,003,101,107 yards, of a value of £19,602,706, an amount 
exceeded by 140,000,000 yards in 1872. 

Grey cdico is prepared for printing by an daborate pr^ 
cess of Bleachikg, for the details of which the reader is 
referred to the article under that head, vol. iii. p. 811. 
The bleached cloth previous to printing is generally passed 
through a shearing Tnanbina, which removes hum its 
surface the fine downy pile and short threads, thus prepar- 
ing a smooth uniform surface capable of ta^ng a sharp 
distinct impression from the engraved printing-blocks or 
rollers. The printing processes which follow are exceed- 
ingly complex and varied, demanding for tiieir proper 
execution an extended range of diemical knowledge and 
mechaiucal ingenuity ; and asjcommerdal success depends 
largely on the tasteful and harmonious colouring of jwttoins, 
no little artistic ability and discrimination is required for 
the efficient superintendence of such works. 

There are two modes of printing, — ^namely, hloc^^nmff 
and machine-printing. The former has been practised from 
time immemorial; the latter is a modem invention, am 
originated after the introduction of the art of printing into 
Great Britain. In the case al block-printing the figure 
intended to be communicated to the doth is cut out upo 
a block of sycamore, the parts which are l 

impression being left prominent, and the rest of the 
cut away, just as practised for wood engravmgs. 
the figure is too complicated, and the lines too 
admit of being cut in wood, it is made by mmns of sin 
pieces of copper, which are very ingeniouriy dnven mto 
blocks and &e interstices are filled up with fdt 

By means of a modem invention several ^onrs ^ 
be applied at once on the doth bymeam of one ^ 
The machine used for this purpose, which is called a J \ 

consists of a box divided into several 
with various colours, which are in commummtion^ 
tubes with bottles filled with the same of 

means of a gentle pressure the colouring S.ma i ^ 
the comportoents of the machine is propeuc ^ 
the fdted doth which covers each gojoiir 

block, bdng pressed against the doth, takm t 

which is to be conveyed to the white calico by 

x’efornrint' 

^y Continental printers an intricate apparatu . 
ing called the Ferrotine, from the name of its 
is employed ; but it has never been i-jne tha 

considerable extent in England. In tins ® _joierf 
intended figures are engraved upon a flat copp 
about a square yard or more in size. Upon tins i 
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colour to be applied is spread. The plate is then polled 
backwards, the excess of colour being removed 1^ a 
<' doctor/’ and the colour remaining on the engraving is 
then printed on the white doth. 

Frintang is now almost universally accomplished by 
means of cylinder machines, in which the impression is 
given by o&e or a series of engraved copper cylinders ; a 
diffi'rent cylinder being required for each separate coloor 
or shade in the pattern. The cyUndeis are made about 3 
feet 6 inches long and 6 inches in diameter j and in estab- 
lishments of any considerable extent many thousands of 
these are kept in stock, involving an enormous outlay of 
capital. There are three different methods in practice for 
engraving patterns or portions of patterns on the cylinders. 
In the firs^ the “ die and mill ” process, a cylindrical steel 
die is engraved with the pattern, which is afterwards trans- 
ferred to a *'mni” or cyUnder of soft steeL The pattern 
on the mill is.in rdief, and after hardening it is by pres- 
sure impressed into the copper roller. The diameter of 
the mill is snch that the repeats of the pattern fit with the 
utmost precision when transferred to the copper roller, 
^e " die and punch” process is a modification of the fore- 
going, in which small patterns are impressed on the copper 
(^linder by means of a punch which has the pattern in 
relief transferred to it from a sunk sted die. The third 
process by which engraved rollers are prepared is by the 
aid of the pentagraph, a most complex and ingenious 
machine, with which by the movement of a ringle tracer 
in the deep lines of an enlarged pattern cat in a sine 
plate, these lines ate reproduced ou the original scale, 
traced at five different places through a coating of bitumin- 
ons varnish on the surface of the cylinder. After the 
engm'nng is complete, the cylinder is placed in a bath of 
dilate nitric add, by which the pattern is bitten in along 
the surfaces of tho metal exposed fay the scratching of the 
pentagraph points. 

CaUco-pruiting machines are arranged to print with any 
number of such r^lindets, from one up to as many as 
twenty ; bat in practice few machines carrying more than 
eight cylinders are employed. The accompanying dia- 
gramma^ section (fig. 1.)' illustrates the arrangements 
necessary for printing one colour, and 
each of the separate colours on a ma- 
chine is similarly mounted round the 
periphery of the central bowl or cylin- 
der a. ' A^inst this central bowlathe 
engraved copper cylinder b presses, and 
between them the cloth to be printed 
and a thi(^ cloth or blanket pass. The 
^^Under is supplied with the printinv 
material by means of a furnishing rol- 
ler e, whid revolves in the colour-box 
d. The superfinons colour is removed 
from the cyGnder by means of the 
eolonr doctor e, a steel blade which fits 
closely to the surface of the roller, and 
removes all colour except that which fills the engraved 
nortlons. The Gnt doctor/ similarly removes all impuri- 
ties which adhere to the roller after it has communicated 
its impression to the cloth. Fig 2 shows the devation of 
a six-colonr machine by Messrs Mather and Platt of 
Manchester, to whose courtesy we are indebted for illnstra- 
tions of the most recent and approved forms of apparatus. 
The essential parts of this machine consist of the central 
iron bowl or cylinder A, and the six radiating arms B, 
each of which holds in position an engraved roller colour- 
box, as shown in diagram fig. 1. By means of screws 
and other fine mechanical adjustments the pitch of each 
roller can be arranged so that its particular colour falls on 
the proper place i^th tho utmost exactitude^ producing a 


perfect pattern. In printing, the white calico is batched 
at C, and the cloth D passes inwards over tension rails, 
proceeding round the periphery of the bowl A, receiv- 
ing from each roller B a separate colour or mordant, and 
issuir^ at D', printed and ready for the farther processes to 



be hereafter detailed. Around the central bowl A on 
lapped, for the sake of elasticity, several folds of doth. 
Between the central bowl and the cloth to be printed there 
passes, Is^ an endless band of cloth or blanket, seen enter- 
ing at E andissning at E’; and fid, a "grey back” or webof 
unbleadied calico, used to keep the blanket dean, which 
enters at F and issues at F'. 

By whatever mechanical means the printing is performed, 
whether by hand-block; perrotin^ or cylinder machine, 
the effect is precisely the same, and the colours or mordants 
employed are in all cases alike. The snbstances to be 
printed on the surfiice of the calico have to be brought to a 
proper consistency for printing ly means of thickeners, 
with which th^ an mixed op in colour pans. Although 
these are only mechanical agents, it is found in the prac- 
tical operation of printing that particnlar thickeners are 
more suitable for ccutain colours or mordants than others, 
and the printer is gnided by experience in sdecting that 
thic^ning adjunct which gives the clearest impression. 
Among the numerous thickeners available, those mor.t com- 
monly employed are wheat flour and starch, potato starch, 
dextrin or British gum, and gum-senegal or other varieties 
of gum-arabic. The mordant or the oolonr end its 
appropriate thickeners are placed in a range of colour pans, 
in which the materials arc thoroughly incorporated. A 
pair of these pans (one in section), as constructed by 
Messrs Mather and Platt, embradng the most recent and 
approved appliances, is shown in fig. 3. In the cut, A 
represents the driving pulleys, B the driving shaft, wheels, 
ud catch-box, c wheels for raving a rotary motion vi 
the brass stirrers <f. E Is the colour pan,^ of copper, 
double cased, made to swivel on centres or pivots/^ and 
/®. Through /^ water and through/® steam are sapplied 
to the space between the outer and inner body of the pan 
for the purpose of bailing and cooGng down the contents of 
the pan alternately as required. The supply of steam or 
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of -water to these pipes is regulated by the tap g. H is the 
framing, J stands, with the necessary appliances for turning 
over the p-tns to empty their contents, K a pipe and swivel 
tap for supplying water to the pans. L is the main steam 
pipe to f\ m the water pipe to and £, and n and o are 
taps for washiug cut and'for condense water respectively. 





Fio. 3. — Colour Pons. 

The variety of methods by which colours are produced 
on calicoes is almost endless, and the processes employed, 
both chemical and mechanical, as wdl as the tinctorial 
agents used, are also very numerous and diversified. The 
processes are in practical works generally classified undmr 
the heads of numerous different s^les, combinations of 
several of which are frequently employed in the production 
of a single pattern It is at once impossible and unneces* 
sary to enter into details of these various styles here j but 
they all resolve themscl-ves into a few general groups, nmlpr 
which heads they -will be briefly treated of. In certain 
styles a mordant, or chemical substance, which possesses 
an affinity for both the cloth and the dye-stuff, is the 
s'lbstancc printed in the cylinder machine, and the calico 
has to undergo a subsequent process of dyeing by which 
those portions of the cloth which received the mordant are 
nfiinc permanently dyed Again, the colour-box may con- 
*.am all the ingredients neccssaiy for the production of the 
colour, but to develop it in the fibre it is necessary to 
expose the printed cloth to the oxidizing influence of the 
atmosphere, or otherwise produce an oxidation of the dye- 
j tuff by winch the colour is developed and fixed. By a 

I “It “ prepared and appUed direct to 

fliin, ‘ jmxcd -^th some agent wLidi, under the in- 
““Sture, cither mechanically attaches 
or chemically precipitates the colour in 4he fibre. And a 

may be regarded as a modification of 
he third, connsts of mixing tbc dvc with nowerful 
fuhftanccs, which, after iirinfing, ari^ merely 

divirioi?.-- ^ ® these four 

**• Oxidation colours. 


TIT. Steam colonrs. 
IT . Sxjirit colours. 


Along with these different methods patterns are also 
produced and modified b^ means of substances applied to 
cloth already dyed or printed in order to remove the colour 
from certain portions of it which are either intended to 
remain white, or to receive some other colour afterwards 
These substances are known as “ discharges,” and Bwun p l ea 
of their action are seen in printed Turkey reds and 
bandannas. 

Sometimes a substance is applied to doth before it is 
dyed, in order to prevent the indigo, or any other colour, 
from being fixed on those parts to which it is applied, that 
they may remain white, or be afterwards made to receive 
other colonrs. Substances possessed of this property are' 
called resists.” 

Dve Coloubs. 

Under this head are included prints prepared by printing 
the pattern in one or more mordants — substances which 
have an affinity for the fibre on the one hand and the dye- 
stuff on the other. Ilie mordanted doth is subsequently 
submitted to a process of dyeing, when the dye-stuff is fixed 
only on such parts of the doth as have been impregnated 
with the mordant. By using more than one mordant, 
mirin g them, or by employing the same at different degrere 
of strength, a -variefy of shades or colours is produced in 
the process of dyeing with one dye-stuff. 

Mordants . — ^The principal mordants employed for dye 
colours are tire following : — 

1. Sed Liquor. — The acetate of alumina mordant or ” red 
liquor” of the calico-printer is prepared by partly decom- 
posing alum, hdd in solution. impure acetate of liine, 
commonly c^ed pyiolignite of lime ; sulphate of hme 
predpitates and acetosulphate of alnmina is thiM obtainei 
Bed Hquors thus prepared have a spedfic gmvily of 1 ‘08, 
and are composed as follows : — 


Snbstaaccs. 

Mordant A. 

Mordant B. 

Mordant C. 


groins. 
1680 0 

2642 6 
8869 8 

674 1 

oz.gn 

3 867 

6 20 
7 807 

1 236 

■ 

gnuns.,os.gni 
1239 0,2 864 

8017 oje 892 
1281 7|2 406 

693 l!l 265 




16G4 6 


3 353, 




IS 


pyrolignite of lime. . -i. „e«i 

2. Iron Liquor.—Tiio oxides of iron are mut* 
as mordants, either in the state of protoxide P®*?” t 
The salt most employed is the impure P5?®^ 
protoxide of iron, which is prepared either by 


The salt most employed is the impure P5?®^J 
protoxide of iron, which is prepared either by 
green copperas with pyrolignite of lime, or by pm e 
large -vats'pyrolignons acid and old iron, when, aiw 
months, the iron, whidi is gradually oxidized, di 
.the add, and gives rise to pyrolignite of 
This valuable mordant is tiiickened with 0®^®“ 
flour, starch, or gum, and applied on the „ ft 

being exposed for a few days in a moirt atm P . 
loses a part of the acid, and becomes partially pw ^ 
Pyrolignite of iron of the spedfic gravity of l e 
black with madder and several “ tannin pro 

ous shades of pniple are obtained by adding di i-jjig 
portions of water to the mordant ate 

it to the doth ; and various shades of o^oco 
duced by mixing this -with the alumina * 

described, and then dyeing also , ..^nlnvcd 

These two mordants arc the pnncipal 
madder colonrs : but several others are empljv 
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of soda or alkalbe pink (nsed as a mordant when it has to 
act as a resist for another colonr such as aniline black), and 
acetates of chromium, copper, tin, and other metals. 

Dye Odoun . — ^The principal dye colonr is madder or 
some of its derivatives, inclnding artificial alizarin, the 
dyeing principle of madder obtained synthetically &om 
anthracene. Madder is the root of a plant, RuUa tinctoria, a 
native of Central Asia, but introdnc^ and extensively culti- 
vated in south Europe, especially at Avignon in France. 
For the purposes of the cdico-printer, madder-root is pre- 
pared by simply grindings or in the form of flowers of nmdder 
{fleurs degarance), of garancin, of garancenx, or of alizarin. 
Fleurs de garance is powdered madder depriv^ of its soluble 
constitnents and tedried, whereby the tinctorial strength of 
the preparation is increased nearly one-half. Garancin is 
prated by boiling powdered m^der in sdphnrio acid ; 
garancenx is spent madder similarly prepared ; and alizarin, 
the chief tinctorial principle of madder, is obtainable from 
garancin by the action of superheated steam. Among the 
chemical principles of tinctorial valne yielded by madder 
there is, besides alizarin, an allied substance named 
purpnrin. Alizarin of predsdy similar composition and 
behaviour is now artifimally made from anthracene, one of 
the products of coal-tar, and purpnrin also is obtainable 1^ 
the oxidation of aitifidal ftlimnn. By chemical agency 
the essential ingredients of madder are thus now prodnced 
in a cheaper, mote convenient, and mote effective form 
than it was formerly possible to extract them from the 
cnltivated root. Madder extract, gatandn, and alizarin dye 
heavier and more brilliant colonts than inadder, and they 
require less soaping or other treatment to clean the whites 
after dyeing. Madder extract and artificial alizarin are also 
nsed as steam colours. 

We may now briefly follow the stages in printing a 
madder s^le, taking for example a calico printed in four 
* colonrs’ (the technical name for whatever is printed 
the machine, whether mordant or dye), with a padding or 
blotch of weak iron liquor. In this case the mordants or 
colours are — 

Black from strong aolation of iron liquor. 

Forple ftoni weak solution of iron liquor. 

Bed from solution of red liquor. 

retist of solution of ciMc add (lime juice). _ 

Purple pad or cover of weak iron liquor, which iiilling on the add 
redst forms n soluble ferric citrate. 

Drying . — The cloth after receiving these impressions 
passes into a drying apparatus, generally a dosed dumber, 
liigbly heated by radiation from steam-chests of cast-iron. 
Chrongh such a chamber the doth passes np and down over 
iinmerous rollers, traversing a long distance before it 
amnr gBB dry and ready for the next process. Another 
means of drying, employed in some of the best establbb- 
nn»nfa», such as Thomliebank, is by passing the doth ronnd 
a long series of revolving steam cans or cylinders, the 
metallic surface of whidi is covered with felt. Becently a 
most effective system of drying has been introdnced, which 
consists of fordng a strong current of heated air through 
an endosed chamber by the action of a fan, connected with 
which is an apparatus filled with 2iipe3, through which the 
air jiasses, whfie suiioanding the pipes is a steam space. 
By this plan any temperatnie may be obtained, and the 
current of air adjusted by the speed of the fan. 

Agdng . — ^From the drying apparatus the goods pass to 
the agdng room, a lofty and spadous chamber (fig: 4)/ 
where they are exposed to the combined influence of beat 
and steam. The pieces pass, as shown by the arrows, np 
and down over rollers from end to end of the room, 
' travelling •wer a long space, for twenty minutes or thereby. 
The atmmphere is rendered moist jets of steam blowing 
from pipes a, a, and hot by radiation from the same and 


other steam pipes. A difference of fonr degrees is main- 
tained between the dry and wet thermometers j the 
readings average 80" and 76" Fahr. The doth takes up 
ahont 5 per cent, of its weight of moisture in its passage 
and as it issues at the farther end of the apartment, it is 
piled np in loose bundles, and so left for two or three days 
in a warm moist atmosphere. The olgect of the operation 
of agdng is to predpitate the mordants in the fibre of the 
cloth, they in the meantime being partly decomposed with 
the disengagement of abnndant fames of acetic add. The 
practical devdopment of the modern process of ageing is 
due to the sdentific ingennily of the late Mr Walter fimm 
of Thomhebank, the method previously practised having 
been tedions and uncertain, depending upon variable states 
of the weather. 



Dunging . — It is next necessary to remove any supetflnons 
aneombinra mordant which may be on the doth, and to 
take away the thickening agent with which the mordant 
was printeA These objects are accomplisbed by passing 
the goods throngh hot water, in which it was formerly the 
practice to dissolve cow’s dung, hence the name; bat now 
some of the nnmetons dang substitutes are chiefly nsed, 
the principal of which are the sQicate and the orseniate of 
soda. The first operation in dunging is to pass the pieces 
through the " fly dongiDg " apparatus, — a cast-iron trough 
with idlers top and bottom, — ^by which the doth is made 
to pass, in the open state, throngh the hot solution. This 
operation fixes the mordant in the fibre and prevents it from 
spreading to nnmurdanted parts of the doth in the 
sabseqnent washing and dyeing operations to which it is 
snbjected. Immedutely after the fly-dmiging the goods 
ate washed and submitted to a second dunging, thb time 
in a different kind of apparatus, throngh which they are 
passed in a coil or loose rope form. They are then 
thoronghly washed at a machine to remove the last traces 
of thicteniog matter and all uncombined ingredients. 

Dyeing . — At this point the goods ate ready for dyeing, 
the most important process in the whole series of opera- 
tiona The dye-beck or vat, one form of which is shown 
in longitudfinal and transverse section in fig. 6, consists of 



an iron cistern or trongh A Into which the d veing solutira 
is introdnced. Bunning along the whole length of the 
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trough, is a steam pipe b, perforated at intervals, by whidi 
the requisite beat for the dyeing operation is raised and 
maintained. Sloping upward from the steam pipe is a 
perforated diaphragm of iron or midfeather and mounted 
on a strong framework over the trough is the windi D, 
which by its revolutions, effected by spur wheels, keeps the 
doth moving down and up continuoasly into and out of 
the trough. A peg rail e runs along the length of the 
trough, which keeps the pieces from becoming entangled 
in their course. The figure shows the course of a chain of 
pieces being dyed on the endless system, in which about 
twenty-five pieces are sewn together, and passed in a spiral 
form up and down from end to end and back again, to go 
over the same course continuous^ throughout the entire 
time necessary for completing the operation. Another and 
more common method of arranging the pieces in the dye- 
vat is to pass two pieces, tied together end to end, over 
the winch between each separate pair of pegs, in whidi 
case the pieces revolve between the same pegs throughout 
the operation. Whichever method is followed, the opera- 
tion and results are precisely the same. The required 
quantity of cold water is admitted into the trough, the 
pieces are arranged on the winch, the dye-stuff is intro- 
duced, and the madliinery set in 'motion. Steam is then 
tamed on, and the liquid is heated gently and gradually 
yU. it reaches about 180“ Fahr. The process is continued 
for from au hour and a quarter to about two hours, during 
wnich time great care is taken to maintain the temperature 
arnved at, a^ to keep the pieces in constant circulation in 
^ out of the TOt On the completion of the operation 
Strom IS shut off, and the pieces are rinsed through cold 

carefully and repeatedly 
K ^ ® prints a sectional view of an apparatus 
Messrs Mather and Platt for loose washmg after 
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of dealing are necessary to remove all the dye-stuff which 
is loosdy attached to tire -whites.* and to devdop and 
brighten the tints of dyed pattern. A variety of processes 
are pursued to accomplish this object, but in all the ai>ti CTi 
of soap and some “ dremick” or chlorine solution plajs the 
prindpal part. The soap used must be free from-nll iffma 
of alkali, and besides its detergent action it is supposed to 
be decomposed and give up part of its fatty add to the lake 
formed by the mordant and the dye-stuff. The processes 
for clearing such calicoes as here described are as folknra. 
After wasMng out of the dye-beck the goods are passed 
into a soaping bed^ very sin^ar in construction to the dje- 
beck, but suimoanted with a pair of squeering rdlers 
instead of the winch of the dyeing apparatus. In this they 
are treated witli a hot solntion of soap; they are then 
washed out, squeezed, and again soaped,— the second time 
at a Mgher temperature than the first After another 
washing they are “ chemicked ” in a weak chlorine solution, 
Iirepared. by mixing chloride of lime with soda ash, uith 
excess of soda, and from' that a final waslupg in pure water 
diould leave the goods dear and bright, ready for the 
finishing operations they receive in common with all other 
slyles. 

The reds and pinks produced by an alumina mordant 
with madder or artificial alizarin receive a different treat- 
ment Mr Charles Dreyfus of hfonchester, in a paper of 
great practical value communicated to the Society for the 
Promotion of Sdentific Industry,^ says of these cdoam: 
*^They were some time ago dried and steamed; by the 
steaming a further quantity of coloitring matter was com- 
bined to the mordant, and the shades tans obtained were 
fuller than if the goods had not been steamed. Now, • 
instead of steaming only, the goods are passed through 
preparations the basis (ff which are fatty acids or fatty or 
resinous compounds; they are steamed after this prej^m- 
tion. I can speak highly of the good results obtained with 
some of these preparations; both as regards shade and sa^g 
of colonr. Qlie only difficulty is to obtain a good white ; 
this can be overcome by careful and proper treatment of 
the goods. For reds and pinks there is a q)eci8l and estn 
operation, commonly called the * cutting.’ It consists m 
passing the goods soaped and well washed throng dilnfro 
nitromuriate of tin; the reds and pinks seem to be 
destroyed, becoming of a deep orange, but the subsequent 
soaping brings out again the biillianqy of the shade” 

The processes above described are followed, with owy 
modifications as to strength of mordants and the cleaimg 
operations, for the printing of calicoes with the madder pm* 
parations, — ^garancin, garanceds; and alizarin. The 
produced by these substances are as brilliant as maflucr 
colours, butthey do not possess such fastness. On the other 
hand, the whites are not deeply stained in the dye-beck, an , 
^nerally require only a simple padding th^gh ® 
chlorine solntion, and washing to dear the whites and p 
pare the goods for finishing . Some gorancan and wzan 
ehades stand soaping well, nnd are improved in tone qy 
a treatment Artificial alizarin and madder , ■ 

however diiefly used as steam colours, and to suro pp 
tion has printing in that style attained that 
has been abandoned altogether in certom Cro™ 
establishments. The retention of dye-colour 
now indeed be looked on as a question of 
expense, whi(h is determined chiefly by the pnee 

— ^The production of this beautifw ^ 
bdongs rather to the province of Dyeing row Leans of 
printing ; but as patterns are produced on it W 
discharges, it is necessary to indnde a notice 
the head of dye coloure* It is obtained wathma^' 
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garancin, and both natnial and artificial alizarin, but the 
pieces ptevionsljr to being dyed bave to undergo a long 
aetiea of operations, nrbi^ conmt in passing them, suc- 
cessively in olive oil and carbonate of soda, and bang- 
ing tbem in tbe air between tbe processes. Tb^ are 
then passed into a weaksolntion of red mordant, and 
afterwards of gall-nnts or sumacb, wdl washed, and dyed 
in madder. When this has been effected, tbe colours are 
brightened by being boiled under pressure in a solution of 
soap and chloride of tin. On cloth so prepared certain 
discharge mixtures, principally tartaric acid properly 
thickened, are print^ and the pieces are passed throngh 
a solution of chloride of lime which removes the red, leaving 
a white pattern on a red ground. If a mineral colour or 
mordant is printed with the dischaige it is left on the doth 
in place of the discharged Turkey red, and thus various 
shades are produced in the brilliant red ground In 
bandanna printing the Turk^ red calico is folded between 
metallic plates, which are perforated with dtoigns, and so 
arranged that each figure of the design corresponds through 
the pile of prints so folded. The whole is then submitted 
to pressure, and a dilotine liquor is forced by pressure to 
percolate through the mass, which destroys ^e red colour 
in all those parts where t^ perforated plates allow the 
bleaching liquor to drcolate. 

Although madder and its various derivatives are tbe 
principal dye colours, there are various others which may 
be and sometimes are so treated. Of these the most 
important is logwood, the wood of HamaJtoxyUm eampeek- 
kmum, which, although chiefly used as an ozidation colour, 
also yields with alumina and iron mordants black and 
somlm slate tints, which, however, do not possess the 
peculiar fastness of madders. Sapanwood and peachwood 
are also used as dye colours, the mordant and meAod of 
dyung being the same as for madder or garandn; the 
doth, however, does not receive the same treatment after 
dyeing, and does not require it, because these colours are 
mudi more easily removed from the parts of the doth 
which are destitute of mordant. Beautiful reds and pinks 
are produced by means of cochineal ; but this dye-stuff is 
di^y used u a steam colour and for moussdines de laina 
The mordant in the case of calicoes is dther alumina or 
azides of tin, and the method of proceeding is similar tw 
that already described for madder and garandn colours. 
Querdtron bark(Quercu« tinetoria), and flavin — a prepara- 
tion from it, fustic, the wood of Jfaclura tinOoria, and 
Persian berries, the fruit of Ehammu infectonvs, are all 
used as dye colours, chiefly for the production of various 
shades of ydlow In the paper above quoted, Mr C. 
Dr^ns states that mahogany ^s lately been brought out [ 
as a colomvgiving substance that it gives with the tin and 
dumina mordants very bright and fast shades of brown, 
modi more brilliant than those made from catechu, and 
that he has dyed some very good spedmeiu with Spanish 
mahogany. 

OSIDAXIOK OOLOUBSL 

Under this head is included a dass of tinctorial 
substances which attach thenuelves to cotton fibre without 
the intervention of any mordant, but which for the 
development and fixation of their colour must undergo a 
process of oxidation after printing in the machine. The 
oxidation may be induced either by exposure of the pieces 
to atmoqiheric influences, 1^ passing them through a 
solution containing an oxidiring agent, or by printing with 
the material some chemical substance which on erqrosure 
to heat gives off oxygen. The materials prindpally treated 
in this manner are indigo^ catechu, aniline blade, and 
certain blacks obtained from logwood. The processes 
adopted for the printing of indigo and aniline black — ^the 


two most important styles under this head — ^wiU Tualrn the 
practical application of the oxidation prindple clear. 

Indigotin, the coburing principib of indigo, is a substance 
obtainable ^m several other plants besides the spedes of 
Jndigofara, from which it is commerdally prepared. It is 
a body altogether insolubb in water, alcohol ether, ofls, 
or dilute adds or alkaUes ; but in presence of a variety 
of substances it takes up an additional equivalent of 
hydrogen, and thus is converted into white indigo, a 
colourless substance solable in solutions of alkalies and 
alkaline earths. The change is thus represented. 

bdtgotln Hydrogen Wlitte Indigo 

2(C8H5N0) -I- 2H - 

White indigo is a most unstable compound, taking np 
oi^gen with great fadlify either from the air or from 
certain solutions, and thus becoming retransformed into 
blue indigo. Advantage is taken of Aese drcumstanccs in 
printing indigo colours ; the colour is hydrogenized and 
dissolved, in which condition it is applied to calico, and on 
exposure of the pieces so dyed to the influence of o:grgen 
the bbe cobnr is both developed and fixed in the fibre. 
The folbwiug are the principal styles in practice : — 

Indigo-Mue dtps, — ^This fine blue colour is produced in 
the old copperas vat method by putting in a vat hold- 
ing 2000 gals, of water 60 Ib of finely ground indigo, to 
which is gradually added 120 of green copperas, or 
sulphate of protoxide of iron, together with 180 lb of 
sbked lime. Owing to the lime removing the sulphuric 
odd from the salt of iron, the protoxide of that metal is 
liberated, and by its afSniiy for oi^gen it decomposes the 
water, liberating hydrogen, whidi in its nascent condition 
reacts on the bine indigo, and thus transforms it into 
white indigo, which is solable in the excess of lime 
employed in the operation. A rinc vat of recent introduo- 
tion is now much more genemlly adopted than the above^ 
its advantages being that the indigo is much more quickly 
converted, and by avoidbg the abundant precipitate of 
sulphate of lime a better class of work is produced. The 
zinc vat is prepared by adding to the 2000 gals, of water 
20 ft of ground indigo, 30 ft of iron filings, 30 ft of finely 
powdered zini^ and 35 ft of lime. The powdered zinc in 
presence of the lime decomposes the water, giving oil 
hydrogen, which is taken up by tbe indigo, which then os 
white indigo dissolves in the lime. 

By whi^ver process prepared, the dye-vat being ready, 
a piece of calico is hooked on a wooden frame and well 
stretched out ; it is then dipped into the vat for fifteen 
minute^ taken oul^ and left exposed to the air for five 
minutes. The piece of calico, which is white when it 
comes out of the vat, gradually becomes green and then 
blu^ owing to the oxygen of the air oxidizing the white 
indigo, and transforming it into blue, which is insoluble in 
water and fixed on the calico. The number of successive 
dips tiiat the piece undergoes varies according to the 
various shades of blue which the printer requires. The 
pieces, after having been passed into a weak solution of 
sulphuric add or " sonts," which fixes the indigo thoroughly, 
only require to be well washed and dried. 

To produce the well-known style of print which con- 
sists in a blue ground and white design, it is necessary 
to print a resist, p^ the pieces into a vat containing limo, 
and then dye theih in the abovo indigo vat. The prin- 
dpal resist used is the blue mitt, a mixture of sulphate, 
acetate, and sometimes nitrate of copper, and the solution 
is thickened with British gum, or calcined flummery, 
together with pipe-day for the block, and flour for the 
maiftine printing. Wlien the cloth on which this posto 
has been printed is dipped into an indigo v.*it, the indigo is 
oxidized before it teawes the surface of the cloth. Afta 

IV.— 8; 
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dyeingi the pieces are passed through weak sulphuric acid, 
not only to remove the oadde of copper, which has bMU 
precipitated, but also to fix the indigo on the calico, by 
liberating it entirely from its lime combination. Various 
other resist pastes are employed when it is desired to 
print other colours over the white portions, as for example, 
when orange or yellow grounds are desired the mixture 
consists of a salt of copper to resist the blue indigo 
vat, with a salt of lead to produce the chromate of lend 
by treatment with bichromate of potash after the blue 
dyeing is complete. The late J. Lightfoot of Accrington 
devised and patented, in 1867, a method of printing 
reduced indigo simultaneously with the mordants for' 
madder, garancin, and other dye colours, by whic^ a 
combination of indigo blue with other tints can be obtained 
of perfect clearness and brilliancy, without resorting to the 
complex and tedious processes involved in discharging 
colours, repeated printings, A&, when colours are blo^ed 
on a blue ground. The success of his process depends on 
the preparation of a pulp of indigotin and tin, in which he 
carefully avoided any excess of tin salt, so that it does- not 
attract the alizarin in the madder beck, and in consequence 
leaves the indigo effects dear and undouded. 

China Blve . — ^Tbis style of print is obtained by printing 
on the calico a mixture composed of pulverized in£go and 
sulphate of protoxide of iron, to which' is sometimes added 
orpiment, and thickened with British gnm. The pieces so 
printed are passed alternately, l^ means 'of rollers, first 
into a milk of lime, and then into a solution of sulphate of 
protoxide of iron, when there ensues one of the most in- 
teresting phenomena of calico-printing j for as fast os the 
blue indigo is reduced into white indigo, instead of being 
dissolved by the lime of the bath, it is retained with force 
through the molecular attraction of the fibre of the caUco, 
and prevented leaving the doth until it is fixed by the 
exposure of the piece to the oxygen of the atmosphere. 
The pieces then only require to be passed into weak 
sulphuric add, washed, and dried, in order to be com- 
pleted. This process is not now much used. 

Pxndl Blue is obtained by reducing blue into white 
indigo, by boiling it for several hours with protochloride of 
tin and alkali. 'When the indigo is wdl reduced, citrate 
of soda and starch are added j and after the whole is 
carried to the boiling-point, the calico is' printed with it, 
passed into a milk of lime, washed, and dried. 

Aniline Black is a most beautiful and fast colour, pre- 
pared l^ mixing a salt of aniline with a metallic salt and 
an oxidizing agent, which substances on exposure gradually 
react on each other, and develop a rich velvety black. 
There is thus produced one of the most unalterable colon ns 
known, resisting soap, adds, and oven chlorine to a remark- 
able extent It is a colour of recent introduction, having 
been first printed by 'Mr John Lightfoot of Accrington, in 
1859, and patented in 1863 ; but it is now in very exten- 
sive uae,^many different methods for producing it haying 
been devised and patented. TTie most extensively employed 
Bj^tem is that patented in 1871 by Mr Lightfoot, the 
mginator of the colour, which is thus given by Mr 
^eyfus 30 pints^ chlorate of ammonia, prepared dther 
by means of tartaric add and chlorate of potash, or by 
andimr ^ocess without tartaric add, are thickened with 6 
to 8 lb wheat starch and 6’to 8 Ib best dark British gum. 
^Yhen this colour has been wdl boiled, it is allowed to get 
cool, and then 7 pints of a solution of the purest and most 
nmtral anihne salt that it is possible to get are added : this 
® ^ oi water, 

mixture is printed, the pieces are 
worn in a moist warm 


atmosphere, with the dry bulb thm^or^TteTalru^ 


warm 

and 


the wet bulb 10° lower. From thirty hours to two days 
are required to develop the colour, the printer judging 
of the progress of the ageing by the tint. Accoi^ng to 
Mr ‘William Mather an ordinary ageing machine wiU 
effectually "age” the aniline black, if only a proper current 
of air is maintained of the requisite moisture and tempeia- 
This is readily accomplished by having a properly , 


tnre. 


contrived outlet to the chamber at the top, the draught of 
which is controllable, and inlets for fresh air in the sides 
of the chamber. This mode Mr Mather states is in successful 
operation, and by simple mechanical contrivances may be 
universally adopted. When the pattern has assum^ a 
deep bottle-green tint, the goods are removed and passed 
through a solution eiAcr of bichromate of potash, of car- 
bonate of soda, or of both mixed, and then soaped and dried. 
When aniline blacks arc to be further printed with steam 
colours or dye colours, os is commonly the case, the treat- 
ment of the pieces after ageing is modified according to 
the necessities of the case. , , 

Chrome Black is an oxidation colour produced by printing 
with log^rood liquor and passing the goods throu^ a bath 
of bichromate of potash, when the colouring principle of 
thelogwood — ^limmatoxylin — ^undergoes a specialoxidanon. 
The colours obtained from catechu are also fixed by oxidatioii, 
the colouring principle — catechuin — ^being only soluble in 
its nnoxidized condition, and when oxidized after pnnnpgp 
it yields various browns and drabs, which have a very hign 


degree of fastness. 


Steam Colours. 


The various processes of printing included under tto 
head are of modem introduction, but they have stmoiy 
risen in importance, till now they embrace the 1®,. 
of the art, having so largely and rapidly ^ 

other styles that the process would appear to he , 
to become the predominant style of the future, m ^ 
to such perfection have steam colours been broug 
in some Continental establishments, it appears, t e y 
house has been altogether closed and steam ^ 

now printed. As compared with the ^ 

the " topical ” or steam colour style m sunpH » , 
expeditious, requiring no tedious dyeing, and ot y 
soaping, clearing, and finishing operations By & 


processes alone the range of shades w'hiiA it w 
to print on one pie^ is •WtOj' 
mordants and their various combinations wil 
the particular dye-stuff used. But in steam . , ^y 
is n? limit to the number and variety of shad® 
be produced, each colour-box on Ae <ylind P 
machine containing the whole ingredients ^ or 

production and fixation of a separate and disti 
colour. Bi addition to this the steaming p 
and is extensively employed to suppl^en 
madder-printed or Turkey red goods P . . or 
colours into the whites, produced either by P®®* 
by discharges printed on the dyed terfure. 

Thedistinguishing peculiarities of steanic thedotl 

1st, in printing direct and at one operatto 

the whole of the materials of the dye and . tbo 

properly mixed and thickened; and 2d, ^n . , .ggets tb* 

printed doth to the influence of steam, vvlbecon*" 

fixation of the colour. The 'effect P>^dn 

bined heat and moisture of the steaming piw 

case of certain combinations, purdy --Jin g of ffbat 

others a diemical reaction ensues.^ In^tne p ^jjgoiabk 

are termed pigment colours, or, in otner siwptt 

coloured powders such as used by p^ bv means.*? 

mechanically fastened or glued to 

albumen, or some body of ^dar -nnheation 

coagulates and becomes insoluble on e 
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componnd ia the fibres, or a Tolatilization of the Bolveut 
medium is caused, so t^t in both cases the same result — 
an insoluble precipitate — is produced. 

With the development of steam colours efforts hare been 
made urith success to improve on the original crude and ‘ 
unsatisfactory manner in which Ihe steaming was performed. 
The old method, still largely employed, consists in wrap- 
ping the printed doth aronnd a perforated cylinder of 
copper, called a “ column,” into one end of wUch a pipe 
passes for the admission of steam. Around the column are 
first wrapped severd folds of fdt^ above which comes 
white calico, next the printed goods, and lastly an outer 
envelope of white calico. When so prepared the column is 
set perpendicularly on a steam pipe, a stop cock is opened, 
and steam is admitted into the interior of the column, 
which presses through and acts on the printed goods. 
Immedmtdy on the conclusion of the process the column 
must be dismounted and the goods run off, otherwise steam 
might condense in the doth and cause certain colours to mn. 

The most comhion arrangement for steaming, however, 
consists of the chest or "cottage,” which is a cylindrical 
steam-tight chamber, into which a carriage is introduced. 
The cairia^ is mounted with a aeries of rollers on which the < 
pieces to be steamed are hung, or, in a different arrange- ^ 
menf^ the doth is fastened on a range of hooks prqjeetmg < 
from a steam pipa In the latter arrangement me hooks I 
are heated by steam before the carriage is thmst into the < 
chest, to prevent condensation of steam on the cold spikes, t 
and consequent roststainingof the doth. Fig. 7 shows a f 
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Flo. 7. — Section of Steaming Chest. 

sectional view of an ordinary steaming cdiest by 3Iessrs 
Mather and Tlatt. A represents the body of the chest ; B 
the steam-tight door, whidi draws up when the chamber is 
to be opened ; C the carriage or waggon fitted with a range 
of square wooden rollers E. The rollers ate all geared to 
move by means of a cog-wheel F, which is turned by the 
attendant outside the cdiamber. The carriage is mn in 
upon the rails D; steam is admitted by the perforated 
steam-pipe G ; H is a tap for muning off condensed water, 
and J is a safety-valve. While one carriage is in the 
chamber another is being filled and prepaid emtside to 
take its place when the goods are sufficiently steamed. 

The steaming chest is at best only a crude and discon- 
nected manner of performing one process in printing, and 
as all the others are continuous, it forms an awkward 
break in the series. To obviate thi^ and to secure expedi- 
tion and continuity, a method of steanung has been devised 


Fro. 8.— ConUlIot and 2dat1ier’s Steaming Apparatas. 

day "According to their specification, it consists of “a 
brick or other Camber a, the roof of which is lined with a 
curved steam jacket b, connected ly side pipes ee to the 
perforated pipe d near the floor. At cow end of the 
chamber a is an opening closed by a steam-tight door e, 
throng which openings the waggons for receiving the 
steamed fabrics are adi^tted and discharged. The fabric 
is fed into the chamber a over the feed roller p and between 
the small guide roller or tnbe A and copper troughs i and 
t, both of which and the tnbe A are heated by steam and 
project on each side of the wall to collect any moisturo 
that may mu down. When the fabric is in the chamber 
it is carried aronnd three or other convenient number of 
rollers marked y, the last of which delivers it into one of 
the waggons /," The rollers are all heated by steam tc 
prevent condensation, and os very moist steam is required 
for some colours, the 8nx>ply pipe passes through water 
before entering throngh the pipes g into the carved jacket 
A, and thence gdng by the side pipes c e into the perforated 
pipe d as before described. " l^en the apparatus is in 
operation the steamed fabrics ore deposited in one of the 
waggons, os shown in the fignre, and when one is fnll both 
end doors are opened to allow the lost waggon near the left- 
hand door to be'discharged and to move the full waggon 
one step towards the exit door by tbc introduction of cti 
empty waggon through the right-hand door ; this brings 
another waggon in position for receiving the steamed 
fabric^ and while this is being filled the fuU waggon (after 
the four empty ones introduced to fill up tlic chamMr at 
starting have passed through) that had been discharged 
can be emptied and brought back to the entrance door.” 
The waggons are made of strong wire and arc heated np 
before entering the chamber. By this ^stem the patentees 
affirm that the goods are long enough exposed to the steam 
to allow the chemical reactions to take place in the doth, 
so that the colonrs neither print off nor mn daring the 
remainder of the process, and the fixation is completed 
while the goods lie in the waggons inside the chamber. This 
system of steaming is in successful operation in some Man- 
chester print-wor]& 

Steam colours include two distinct dosses of work — 1st. 
pigment colours, or the scries fixed by a mechanical effect 
pranced in steaming ; and 2d, ordinal^’ steam colours, is 
which the fixation is effected mon: by chemical agenej*. 
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JPigvamt Odours are so named because the tinctorial 
agents employed are colonred lakes, and the insoluble 
mineral powders used otherwise as painters’ colours. Only 
ft ' limit ed number of painters^ colours are so used, as, for a 
variety of reasons, many of them are not suitable for calico- 
printing. Colours containing ar 8 eni(^ for example, and 
some otiiers which produce brilliant effects, cannot be used 
on account of their highly poisonous nature. Others are 
ezduded on account of l^eir cost, some are too dull and 
muddy in colour, and some are liable to tarnish or darken 
on exposure to lights air, moisture, or other influences. 
The pigments winch are most extensively useful are 
ultramarine blue, Quignefs or chrome green, and dirome 
orange, all of wMch are very largely used by themselves 
or in combination with other colours. Lamp black is also 
employed for the production of a solid grey, and vermilion- 
red \nth some other metallic sulphides are sometimes, 
though mrdy, printed as pigment colours. The prindpal 
lakes used are carmine, corallin lake (a derivative of 
phenol or carbolic add), black logwood lake, and several 
others prepared from the dye-woods with tin and 
alumina salts. The aniline dyes on thdr first introduction 
were also worked as pigment colours, and printed with 
albumen. 

The first medium employed for fixing mineral pigments 
and lakes to calico was a solution of India rubber in coal 
naphtha, an agent which, so far as clearness ftTid permanency 
of the printed colour is concerned, was perfectly satisfactory. 
The steami^ dissipated the highly vohtile naphtha and 
left the thin film of caoutchouc mixed with the colour 
firmly a^erent to the tissue. But the inflammabilily.of 
the copious naphtha fumes evolved gave rise to many 
serious acddent^ and the method had on that account to 
be abandoned. No other medium has been found to give 
so satisfoctory results as the protein compounds, of whicfix 
albumen obtained from the white of e^ is the type. 
B^des e^ albumen, blood albumen, lactarin or casein from 
milk, and gluten from wheaten flour are used as agents for 
fimng pigments’. In printing ^th albumen advantage is 
taken ^of its well-known peculiarity of coagulating and 
becoming quite soluble at a temperature under the boiling 
• is mixed with the colour and deposited on the 
cloth, m its soluble state, when, by the operation of steaming, 
It cMgulates and remains firmly attached to the tissue, 
imprisoning with it the particles of colour with which it 
was nuxed. The doth is not in reality dyed, but has only 
a colo^d pattern mechanically fastened or glued to it 
igg albumen gives the most delicate and dear shades, but 
recent mprovements in the preparation of blood albumen 
renderit mcreasingly available for bright colours. Lactarin 
and gluten, dimolved by means of caustic alkalies, are used 
ultramame and other pigment colours. The 
le^h of time that pigment colours are left in the steaming 
apmia^ vanes from half^n-hour to an hour. 

pofoare.— The essential features of this 
^ do«i file dyeing 

proportion, with any nec£ar| 
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use of agents of known strength and qualily. Thus as 
already mentioned, madder extract and artificial nliyaVip 
treated as steam or "tcqiical” colours, have lar^ly taken 
the place of madder root as a dye colour, and by the pro* 
paration of ar tifi c i al alizarin from antiiracene, printers are 
now rendered independent of the vegetable kingdom as a 
source of their hitherto most important dyestuff. 

As a preparatory to printing, the doth is mordanted or 
prepared, by passing it through a solution of stannate of 
so^, md treating with a veiy weak solution of sulphuric 
acid which decomposes the -stannate, combining with the 
soda, and leaves the stanm’c add (peroxide of tin) 
predpitated in the fibres. Cloth thus prqiared has miwii 
purer and brighter diades than simple bleached calico. The 
common steam colours include black and chocolate from 
logwood liquor, orange from annatto, yellow from Persian 
berry liquor and from baric liquor, green from Persian 
berries and yellow prolate of potash, purple from logwood 
and red prussiate of potash, dark red Jtom sapanwood and 
bark liquor, reds, purples, and chocolate from madder extract 
and alizarin, and blues from Prussian blue. Iron, alurm'na, 
and other mordants are used with these colours according 
to their character and the nature of the shades desired. 
The solvent principally employed is acetic acid, whidi 
readily volatilizes in the steaming process, but ox^c add 
is also employed to ke^ certain special oxides in sdutioii 
during the printing. Oxidizing agents, as the chlorate or 
bichromate of potash, are also required for the development 
of some colours. S^m blue is printed, not by using ihe 
Prussian blue colours ready formed, but by effecting the 
chemical reaction on the doth itself, which results in the 
blue colour. Ih some cases ydlow prussiate of potash is 
used, which yidds Prussian blue; again, when the red 
prussiate ia employed, Turnbull blue is the result; hnt 
a mixture of both, to which a pnqrortion of ferro-pms* 
siate of tin, called tin pulp, is added, is the source of the 
best steam blue. The reaction by which the colour rs 


of Prussian blue from the yellow prussiate. Itismixd 
with an add — tar taric, oxalic, or sulphuric — or tire whole 
three combined, and printed on the doth In the stcanMg 
the added add combines with the potassium of theprussinfc 
and liberates ferrocyanic odd, whidi is further decompose 
into (^nide of iron, abundant frunes of hydroc^nic aci 
(prusdc add) being mpantfinB ^dved. On withdrai^S . 
the goods from the steaming diest after this decomposinwi 
is comjdete the pieces are quite ' colourless, but erqjosnre c 
the atmo^here in an ageing chamber, or passing 
throng an oxidizing solution, such as tire bichrornate 
potash, devdops the character^c blue of Prussian Waft 
Aniline Colours . — ^These colours now const^”- 
Imgest and most impurtant section of steam-fixed y fe 
rnaterials, and in their bdhaviour and method of pnn » 
they form a dass by themselves. The range ol ° 4 
colours now embraces almost eveiy possible shade; 0 
no other department of sdentific and technical • a 

equal activity been displayed within the few rears 
have passed since these colours were introduced; 
rewards of investigation have been commensiOTW* 
number of colours introduced, and the methods of p^p 
them which have been suggested are beyrad comp 
and the list of those which- are now in 
^ceedin^y extensive. In addition to the dyes 
from aniline many more of an allied nature are P 
from other derivatives of coal-tar, phenol, napn 
anthracene, some of which have also come mto . 
use, and the applicability of others has heenuemow^^ 
The topical use of these cdours in connection m 
of madder, Guignetfs green,' ultramarine, “ ^ 

a powerful influence in improving the art 01 oes^ 
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nection ‘with calico-pimting, placiiig as thej do at the 
disposal of the designer an 'onlimit^ range of .the most 
stxiking, brilliant, and pure colours. 

Ani&e colours have a powerful affini^ for animal 
substance^ dyeing silk and woollen tissues readily ‘without 
the intervention any mordant. Taking adrant^ of this 
properly aniline colours were, on their introdndion, printed 
as dye colours, albumen bang used as a mordant. An 
albuminous solution ‘was printed and fixed on the cotton, 
and on its introduction, so prepared, into the dye-vat the 
albumen readily took up the colour, while the unmordanted 
liortioiis merely imbibed an easily discharged stain. AnOine 
colours ‘Were also printed with albumen in the manner 
already described as apj^d to pigments and coloured lakes ; 
and the patents secured ly Mr Walter Crum, in 1859, for 
the application of gluten and lactarin in printing, had 
reference chiefly to tire use of aniline coburs. The process 
of fixing these colours now generally adopted is known as 
the arsenite of ninminn. process. In this process the dye 
is dissolved in ‘water or acetic add, carefully filtered throng 
a fine doth and mixed with acetate of alumina, a thickener, 
and arsenious add dissolved in ^ycerina This mixture is 
printed on the doth, whidi is &en introduced into the 
steaming chest In the steaming, acetic add is liberated and 
arsenite of alumina formed, w^h ‘with the aniline colour 
is predpitated in the fibres as a brilliant insoluble lake. 

Smax CoLOUBS. 

This style of printing condsts simply of a modification of 
the process for ordmary steam colours, bat exdudingthe 
uteftTning . All the decoctions and extracts used for regular 
steam colours may be employed in this method, but thqr 
ate mixed 'with sudi large proportions of the mordants and 
adds that ‘Were they submitted to the action of steam the 
fibre would be quite destroyed. When printed, spirit colours 
are therefore dmply dried and aged for severd hours, after 
whidi they are rinsed in 'water, wadied, and dried. The 
style yields very brilliant bat veiy loose arid fugitive colours, 
and is now fali^g into disrqmte. 

PisisHixa Processes. 

After the prints have undergone 'the 'various operations 
described above, they are submitted to a series of processes 
whose object is to give to the fabrics such an appearance 
as 'will please the eye of the buyer. _^A11 the finishing 
processes have one common end, namely, to fill up the 
interstices which exist in the fabrics, and thus give to 
the calico a more snbstantial and glossy appearance; and 
iliia is effected by filling the doth 'with boiled stardi. 
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farina, or sonr flonr, whidi is obtained from wheat flour 
which has been -allowed to ferment. To these are ofter 
added lar^e quantities of sulphate of lime or baryta, and 
other similar substances, 'with the object of imparting to • 
the doth a'wei^t and appearance of solidify which it does 
not really possess. The finishing processes are 'varied 
according to the natnre of the prin^ muslins requiring a 
quite distinct method of treatment from ordinary calicoes, 
nndfumitnie chintzes also receive a finish peculiar to glazed 
goods. Some of the apparatus employed in finidung will ho 
found figured under the hrading Birachikg, where also the 
subject is entered into in some detail As the general 
features of finishing, indnding 'water -mangling, drying, 
damping, stardiing, and calen^iing are the same both for 
white cottons and prints, it is unnecessary here to detail 
these (derations, ^e machines and operations in a finish- 
ing-ioom may be briefly noticed as fdlows. The goods 
are opened by passing over a 'winch at a considemUe eleva- 
tion, and if necessary stretched in breadth on a machine 
whi^ evens the textiun and draws it out laterally. Th^ 
are then passed into the chloting madime, wbdch has two 
roller^ one of brass and one covered with india-rubber. 
The lower one is made to revolve in an aqueous solution of 
chlorine, and as the doth passes between the rollers it is 
satnrated 'with this solution. It passes immediatdy through 
a box containing a vapour of steam, which at once arrests 
tiiB action of the chlorine^ the momentary contact being coa- 
mdered sufficient to bri^ten the white ground 'withont 
giving time for the colours to be affected. Ftom the steam- 
ing box the piece passes through a water mangle, where 
pure 'Water is spurted on the doth, and after passing through 
the tron^ it receives a hard squeeze to extract as much 
moisture as possible before the drying is readied. The 
machine is a range of steam cans, generally made of copper. 
The next operation is that of starching, the machinery of 
which is almost identical with that used for chloring, starch 
paste, however, occupying the place of the chlorine liquor. 
The lower roller revolves in and carries up the starch to 
the doth, which passes round the upper rollers and becomes 
saturated by the squeezmg action p^uced and regulated 
by the screws and levers of the machine. After starching, 
the goods pass direct to another drying macliine, whence 
they are taken to he damped by a slight sprinkling of ‘water, 
which they receive in passmg over a simple machfoe for the 
purpose, consisting of a rapidly revolving brush throwing up 
a fine spray. Galendering is the next and final operation, 
after which each piece is separated and folded up by a plait- 
ing machine, or hooked by hand. It is then made np in the 
ordmary hook form, and after being pressed in a screw or 
hydiauUc press is ready for the market (j. ra.) 
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CALICUT, or Soukod, a seaport town of India on the 
western coast, iu the British district of Mialahar and the 
president^ of Madras situated about 560 miles S. of Bom- 
bay, in 11 15' N. lat and 75" 62' R long. The town 
staneb on the seaahore in a low and unsheltered position ; 
and as there is neither river nor harbour, ships are com- 
pelled to anchor in five or six fathoms water, about two or 
three miles from land The houses are for the most part 
bmlt either of sun-dried brick or laterite, and have a tidy 
appearance. In the quarter of the Moplahs or ^lapillas 
there are several mosques, and the Portuguese quarter pos- 
sesses a Boman Catholic church One of the brgest build- 
ings is the jail, whidi can accommodate 600 prisonera. The 
port is frequented by vessels from the Bed Sea and the 
Persian Grdf, which return with freights of rice, cocoa- 
nuts, ginger, cardamoms, sandal-wood, and teak. The 
weaving of cotton, for which the place was at one time so 


famous that its name became identified ‘with its ea/teo, is 
no longer of any importance. Calient is of considerable 
antiquity ; and about the 7tb century it had its population 
largely increased by the immigration of the Moplahs, a 
fanatical race of Mahometans from Arabia, who entered 
ent^bnsiastically into commercial life. It was the firat place 
in India visited by any European navigator, for it ‘was there 
that Vasco de Gama arrived in May 1498, ten months and 
two days after his departnre from Lisbon. At that time it wx« 
a very flourishing city, ond'eontained several stately bnild- 
ings, among which was especially mentioned a Brahminical 
temple, not inferior to the largest monastery in PortngaL 
In 1509 the Marshal Don Fernando Continho made an 
unsuccessful attack on the dty; and in the following year 
it was again assailed by Albuquerque ‘with 3000 troop<!. 
On this occasion the palace was plundered and the town 
burnt ; but the Portuguese were finally repulsed, and fled 
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to their ships after heavy loss. Not long after they con- 
duded a peace with Prince Zamorin or Tamuri, and were 
allowed to build a fortified factory in the town. An Eng- 
lish factory was founded in 1616. The town was taken 
in 1765 by Hyder Ali, who expelled all the merchants and 
factors, and destroyed the cocoa-nut trees, sandal-wood, and 
pepper vines, that the country, reduced to ruin, might pre- 
sent no temptation to the cupidity of Europeans. In 
1782 the troops of Hyder were driven from Calicut by the 
British; but in 1789 it was taken and destroyed by lus 


son Tippoo, who carried o£f the inhabitants to Beypore, 
and treated them with great cruelly. In the latter part uf 
1790 the country was-occupied by the British; and n«ilpr 
the treaty concluded in 1792, whereby Tippoo was de- 
prived of half his dominions, Calicut fell to the Britisb. 
After this event the inhabitants returned and rebuilt tlie ' 
tow'n, which in 1800 consisted of 5000 houses, lie 
present population is upwards of 25,000, composed largely 
of Moplahs, but including about 4000 or 5000 Portuguese 
besides Parsces, English, ikc. 


CALIFOENIA 


^ALIFOBNI^ the name originally given to a portion 
Vj of the region of western North America bordering on 
the Pacific Ocean, and apparently taken from a Spanish 
romance (£as Sergas de Mplandian), in which the author 
speaks of “ the great island of California, where a great 
abundance of gold and precious stones is found.” This 
romance was published in 1510, and, becoming quite 
popular, the name of California probably struclc the fancy 
of some one of the officers or companions of Cortez, and 
was applied by them to the newly-discovered country, 
perhaps on account of its association with a region fabu- 
lously rich in gold, the early Spanish discoverers in America, 
always expecting to find an El Dorado in every now region 
they entered 

As at first used, the name of California waS applied to 
the coast and the territory at a little distance from it, 
north of Mexico ; gradually it was extended over what we 
now call the “Great Basin,” and wdth no well-defined limits 
to the north At the present time, the name California 
means oidy the State of ^lifomia,oneof the United States 
of America, and the peninsula is called Lower California. 
To the Spanish Americans these natural divisions of the 
country were and still are known as Upper and Lower 
California (Alta and Baja California), and the two were 
called “ Las Californios ” — the Califomiaa 

The first discovery of the coast of Lower California was 
made in 1534, by an expedition sent out by Cortez^ and 
consisting of two ships, commanded by Bezerra de Mendoza, 
and Hernando de Grijalva ; and later, the gulf now known 
as Ibe Gi^ of California was discovered and navigated by 
Cortez himself; after whom it was for a time called El 
Mar de Cortez, and later El Mar Yermejo (the Bed or 
Vermilion Sea), in consequence of the red colour which it 
bM at times, and which is probably due to the multitudes 
of 8^ animalculm (crustaceans 1) inhaWting its waters, 
to 1640 the mouth of the Colorado Biver was discovered 
by Alarcon, in command of a flset sent out by Mendoza for 
gec^phical eq)loratiom In 1642 the coast of Califonua 
proper yas expired by Cabrillo as far north as Cape 
Mendocino, in latitude 40“30'. In 1578 Sir Francis Drake 
entered the Pacifies, and coasted along the shores of the 

“ point as far north as 48". 
mrtherhe^coy^dthebayaniharbourof San Francisco 

By some he is 

supposed to have tamed and refitted his ships at what is 

Sirr r Bay; by operate I 
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m.and at other points, the Jesuits maintained them- 


selves, on the whole successfully, until 1767, when the^r 
were expelled from the country by order of Charles HI of 
Spain, and all their property turned over to the Franciscan 
monks. Later, the Dominicans obtained exclusive posses- 
sion of the peninsula; and the Franciscans, not nmnll- 
ingly, withdrew to Upper California, where they established 
themselves, built numerous missions, and throve remarkably 
until Mexico became independent of Spain in -1822 ; this 
event wns a death-blow to the establishments of the 
Franciscans, which from that time forward lost ground 
from year to year, and finally were broken up altogether in 
1840. The treatment by the fathers of the natives of the 
country was successful so far as the nccumu/ation of 
material w’calth was concerned, but not in the slightest 
degree conducive to their intdlectnal adrancemont or 
development, as the so-called converts were simply 
slaves of the “ good fathers.” The whole number of fw 
mission establishments was twenly-on^ — the first foundw 
in 1769, the last in 1820. They were all on or near ffie 
coast or bay of San Francisco, and the fathers display 
most exccUent judgment in selecting for their sito me 
very garden-spots of the country. The nimber of the 
aboriginal inhabitants of California has rapidly decreMed 
within the past forty or fifty years. The variora aumontim 
agree in filing their number at over 100,000 
1863, according to the census mode by the Bep®"' 
ment, there were only 29,000 ; the census of^ 
about the same results, namriy, 29,026, 6784 bmng 
enumerated, and the remainder merely an estate. 1 
certain tltot the decrease in the Lidian population was 
one time exceedindy rapid; it would ®PP®“?> 
that at present it is much less so. The few that aro 
are mostly a degraded, miserable set of beings. ^ ' 

During the -time of the flourishing of therm^omw 
California, the connection of the country witu p 
through Mexico wos a very loose one. GraduaUy 
of some importance sprang up between tM Atia 
Pacific sides of the continent. Boston h^ for ® 

• of years an entire monopoly of this buOT^> ^ 
sisted chiefly of an exchange of groceries and Mtto 
for furs and hides. The voyage usually 
or more, and the profits were large. A few^ P j 
and .Americans wandered into some 

parts of the world between 1810 and 1830, 
adventurous and daring men found their way 
rontinent, m the pursuit £ the that 

business of hunting and trappmg. the west 

there were, in 1830, as many as 600 fomigne® moneBOi 
side of the Sierra Nevada. Of all these ea y ^ 
John A. Sutter is the one who is America®-'^ 

that the first effective discovery of gold, y „ account of 
■was made by men in his employ; and also 0 gjjj 
the generous hospitah'ty ■with whiw he 
comers into Colfomia, notably Fremont ana m p 
In 1842 Commodore Jones of the Amencan n , 

the fort of Monter^, raised the stars and stnpe»» 
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possession of the country for tlio United States ; but tbe 
next day be hauled donm his colours, and apologized for his 
mietelfft. Abont this time the attention of the United 
States Government b^n to be strongly attracted tomirds 
California ; and, os is universally believed in that State, the 
E^nch and the English 'vere ol^ looking in that direction, 
vrith a view to a futme possible taking possession of the 
country All the circumstances connected vrith the seizing j 

of CMifomia ^ the United States will probably never be 
known. It appears pretty dear, however, that the autho- j 
rities at Washington, having determined on a war with 
Mexico, and fully aware of the importance to the United 
States of an extension of their territory on the Pacific, 
resolved to take possession of California, so tliat after the 
termination of the war, matters being settled on the basis 
of vfi possidetis, that country would become a part of the 
United States, At all events, Fremont being accidentally 
on^ed in conducting a science expedition on the Pacific 
coast, received in May 1846, verbal instructions from an 
officer dispatched from Washington in a national ship, and 
who had crossed from Yera Cruz to Mazatlan. In con- 
sequence of these instructions, he turned back, made his 
way at once to Sutter^s Fort, then to Sonoma, where he 
organized a battalion of mounted riflemen ; and on the 
5th of July he called his forces together, and recommended 
a declaration of independence. On the 2d of the some 
month a United States frigate had arrived at Monterey, 
where, on the 7th, the commander hoisted 'tlie American 
flag^ issuing at the same time a proclamation, in which 
California was declared to be, from that time forth, a 
portion of the United States. This was followed by some 
figliting with the native Californians, and much bitter 
discussion and dissension among tbe different officers of the 
navy and army, who were concerned in the conquest of the 
country. The principal result was, that Fremont^ who was 
tried by court-martial, found guilty of mutiny, and 
sentenced to lose his commission, was ever afterwards con- 
sidered hy the people to have been the real conqueror of 
California; and, in consequence, ho came near being 
derated to the Presidency. The country was entirdy 
pacified before June 1847 ; and in March 1848 a treaty 
was ratified between the Governments of the United States 
aud Mexico, by which ^e whole of Upper California was 
ceded to the United States, just at the moment when me 
discovery of gold on the American River was banning 
to attract attention ; and when the news of the ratification 
reached the Pacific coast, the excitement had already spread 
far and rvide ; San Francisco was deserted, and the whole 
population of the country was at work in the mountains, 
digging gold. 21io. discussion as to what should be done 
with California, when acquired, began in Congress in 1846 ; 
and the question of davery or no slavery in tiie new territory 
Was at once raised. A most furious conflict followed, and 
nothing was accomidished during that session or the next; 
even os late as the a^onmment of Congress, on the 4th of 
March 1849, the only progress made towards creating a 
Government for the new territory, was that &e Unrted 
States revenue laws had been extended over it, and Ban 
Francisco made a port of entry. In consequence of thu 
the people themselves got together in September 1849, TOd 
tt constitution was framed forbidding davery, and xn omer 
respects resembling the constitutions of the free Amenmn 
States On the 7th of September 1850, a bm finally 
passed Congress, admitting California into the Union os n 
State, and without davery, but leaving Now Memco ana 
Utah open to its introduction. At the same time the 
celebrated “ Compromise Measures " became n law and 
these were supposed to have settled the question of 
for over in the republic ; the lapse of a few years pro^vd, 
however, that this was a problem wMch adnutted of no 


peaceful solution. By the treaty with Mexico, the United 
States did not acquire the Peninsula of Lower California, 
although they had military possesdon of it at that time. 
It was probably known to the authorities at YToshington 
that it was a region of little value, as compared with the 
country to the north of it, or California proper. 

Lowsb Califobnia. — Under this designation is com- 
prised the whole peninsula, and it extends from Cape St 
Lucas to the boundary between the United States and 
Mexico, which is a line “ drawn from the middle of the 
Rb Gila, where it unites with the Colorado, to a point on 
the coast of the Pacific one marine league due south of the 
Bouthemmost point of the port of San Dii^.” The breadth 
of the peninsula varies very much, it being from five to six 
times 08 great between the parallels of 27** and 28° as it is 
opposite the Bay of Ia Poz. The area of Lower California 
has been estimated as 68,000 square miles ; the recent charts 
of the America n Hydrographic Office, based on original 
surveys, make the penin^a narrower than it was former!}’ 
believed to b^ and its area has not been computed since 
these surveys were mode ; it will probably not exceed 
60,000 square miles. 

The interior of Lower California is chiefly known to us, 
as to its physical and geological structure, from a 
reconnaissance made by Messrs Gabb and Loehr, of the 
State Geological Survey of Californio, in 1867. This 
ftypiom rinn mis sot on foot in order that some information 
miglifc be obtained relative to the value of a concession 
Tn^^^A by the Mmfinini Government to an American company 
This grant was expected to lead to a settlement of the 
country, but the whole thing turned out a failure. 

Afpniriing to Mr Qabb, the peninsula is divided into 
three distinct portions. The nor^orn and southern 
httvo much in common with each other, while 
the middle division differs decidedly from the others in its 
physical diameters. The most southern dWsion consiste 
chiefly of gmuitic rocks and high ranges, which with their 
spurs cover nearly the whole area from Capo St Lucas to 
La Paz. Within this district, and lying between the spurs 
of the mountains, are many small vnlle)’B, some of which 
are very fertile, and wdl supplied with water. ^ Ai^wling 
to the American hydrographic charts, there are in this ;mrt 
of the peninsula two w^-defined rnnges,and the cmmiiiabng 
point IS given os 6300 feet in altitude. It is in this repon, 
obout half-way from Cape St Lncas to La Poz, that the 
prindpal mines of the peninsula are situated; and these 
are thronly ones which, thus far, have to be of 

Tnt'nti Tiilue. They are in the districts of San Antonio and 
Triunfo. In 1867 these mines were producing at the rate 
of about $20,000 in value of silver per month ; and, from 
recent newspaper notices, it would appear that they are 
Su worked Si success. The ores are, however, refraetoiy, 

^”proce^^ northwardly into the middle section of the 
peninsula, the granitic masses unite and form one mountain 
mnge, which runs parallel with the c<^t of the pdf, and at 
i dSanco of fifteen or twenty mUes from it. It is know n 
IB the Sierra Gigantea, or del Gig^, and bM an ele™*”'" 
sf from 3000 to 4000 feet. Crossing this range and 
iescending its u’estem slope, its inclination m found to ^ 
eery gradLl, the granitic moss being flank^ on that side, 
bv^imvy accumulations of sandstone, wliieh has a gentle d p 
n^y from the crest of the ridge. This saiidstonc is quite 
destitute of fossils, but is believed by Mr Gabb ‘oJ»« 
Miocene ace. It is cut by numerous volmnic dykc«, and 
also contate great quantities of material of eruptive ongin.. 
n tb^fom^Ktmtratificd masses. I" 
tbe peninsula tbe settlements are confined to tbe casteni 
baso^of tbe Sierra Gigantea. Here, at numcroiu' 
along the coast, there are small vallqr!', with go^d barboure 
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adjacent ; and these little patches of country are xeiy 
fertile and achipted to the grovrth of tropical and scnti- 
tropioil plants. By far the greater portion of the region, 
however, is extremel}’ barren and forbidding; although 
occasional deep ravines and narrow valley's offer a marked 
contrast to the general sterility of the rest of the countt 3 ‘. 
The northern division of the peninsula is considerably 
broken by mountain ranges, resembling in this respect the 
southern estremi^-. The culminating point is pnt down 
on the American hydm^iaphic charts at 9130 feet in 
altitude, and it is called Mount Oalamahuc. Between the 
ranges are broad valleys, covered with grass, and said to 
possess some agricultncal value, although os yet almost 
entirely unoccupied. 

The dryness of tho dimate is the characteristic fc.ature of 
the peninsula of Low'or Oalifomia; and although there 
are no reliablo statistics of the luinfdl it is uudoubtcdlj’ 
very small. It is, indeed, very irregular, there being long 
periods of absolute di 3 'ncss, in certain regions at least. 
The yearly overage fall over the whole peninsula, for a long 
period of years, would perhaps not exceed three or four 
inches. As iu the drier portion of Tipper California, so 
here, when the rain does fall, it occasionally comes down 
in almost destructive quantity, over a very limited anm, in 
tho fom of what are popularly known i»s‘*‘ cloud-bursts.” 

Owing to tho dryness of tho dimnto in p.art, and also to 
tho character of the Mexican Government^ all tho munctons 
attempts which have been made to settle Lower California 
have proved failures. Tho population at present is 
estunated at from 8000 to 16,000, about two-thirds of 
whom Ih-e near tho southern extremity of tho peninsula. 
The harbours on both coasts are numerous, and that of 
Magdalena Bay is hardly inferior iu oxtout and availability 
to the Bay of San Ftandsco itsdf. \Yhale-fi8hmg on the 
u-ost coast, and especially about Sebastian Tiscaiuo Bay, 
w^ a few years ago, carried on very extensively. In tho 
jnnter of 1848 there were fifty American ships anchored 
in tho l»y and lagoons of Magdalena, chiefly oncaced 
in captunng the “California Grey” whale (Machiancdcs 
glwtcut, C^pe). The pearl-fisheries of Lower Qdifoniia 
Jiave also for many years been of some importance: thev 
w condu^d by companies, and tho divers are chieflv 
Taqm fodians. The total value of tho pearls obtained 
wthm the last wnturyand ahalf,has been estimated at 
J !ji this, of course, can 

anj-thing more than a rough 
approximation. On tho whole, the prospects of Lower 
G^onua are not very cheering; dryness and steriUty axe 
ffitnros of a very largo portion of the 
Mnntiy. The emigration schemes have all failed, and not 

*0 unfortunate people 
tW into the bcUef 

r® ® fertile region. Tho 

north of flhmnfo, have all proved uusuccess- 

Califobsia. Ai-ro.— This is whatis now 

UfeS '‘Oalifomia” alone is used. 

California” (Alta 

Bwi aSS the present state of Nevada, 

w® *®™tones of Arkona and Utah, as well as 

iSuded Mexico, having been sdso 

fS^stS '-“Sno designaLn. <Si° 

south tf thf JSel 


• * 

in a sonth-^terly direction to the intereection of the 36t]> 
imiallel -with tho Colorado Biver, and thence dona the 
river to tho Mc.ricau boimdaij* lino opposite the moufli of 
tho Gila. Tho whole area thus embraced has been 
variously estimated at from 155,000 to 188,981 squue 
miles. Tho last-mentioned figures are those given in 
tho^ latest document published in connection with the 
United States census, — General Walker’s StatisfiealMlat, 
— as well os in tho of the Commissioner of the 

Umted States General Land Office for 186G. It is 
believed, however, that tho first-named figures are 
nearer tho truth than the other higher statement, and that 
tho nrea of Oaliforuia is somewhere between 155,000 and 
160,000 square miles. 

— Tho surface and climate of Qilifoniie, 
although cxtremel}' varied iu character, bear evciyirheie a 
peculiar iniprc^, very different from that of the Atlantic 
coast^ and ^lississippl Valley States. Tho ilivision of the 
year into two seasons — tho wet and the drj* — marks this 
portion of tho Pacific coast iu the most derided manner, 
mid this n.itural climatic area coincides almost exactly in 
its extension with that of tho State of California itself. 
Soon after crossing tho Oregon lino, wo enter a region of 
summer and winter mins; and, in Lower Cafifornln, 
although the entire precipitation is exceedingly sinall, 
it is, on tho whole, decidedly tropical in its character. 

Before, however, the uninre of the Califomian climate can 
be understood, it will bo necessary to give some account of* 
tho ph}^ical stnicturo of tho Stote, and to indicate the 
interesting and somcu'hat peculiar character of the relief 
of its surface. Califoruxa may be divided into three quite 
distinct portions, and these are very difierent from each 
other in importance, — the central bring much the most 
deusdy popidatod, audio every te^ct the most vdaaUc. 
This central portion is embraced between the paiallds of 
36® and 40®, and has, on its csistcm side, the Sew 
Nevada, ond on its western the Coast Bnnge& with the 
IVicific Ocean at their western base. Bcta'cen these two 
nionutain chains lies tho Great Central Valley, which f^s 
so marked o feature in tho topography of the state. 
v^cy is drained by tho Sacramento Biver, flowing froi» 
tho north, and the Ban Joaquin from the south, the two 
uniting about midway between tho northern and southw 
extremities of the valley, and entering the Boy « 
Francisco through Suisun and San Pablo baj's, 
latter is, in fact,"but the northern expansion of San 
cisco Bay itsdf. Snisnn Bay, on tho other hand, is ratp^ 
the partly submerged ddta of the united rive^ 
shallow, and containing laige^ low islonds 
dense growth of ** tvio” (Seirpus fxtlu^ris). 
length of tho Great Valley is about 450 milts; ««« »* 
breadth, .which is small*in its northern part, 
increasing tovrards the south, averages about 40 i»^ 
inrinding the lower foot-hills, so that the entire a 
level area contains about 18,000 square ^ 

direction of the valley is parallel with that of rac ^ 
between whicli it is enclosed, or almnt N. 31 »' •; . 

gradnolly takes a more northcrlj* course to the nort 
Bay of San Francisco, in harmony with tbe 

trend of the coast beyond the parallel of 3. . 
mouth of tho ^icroinento to Bedding, at the ^ 
head of tho valloy, the rise is 656 feet in U- i * » 
from the month of the &n Joaquin to e®..^n.cnle 

feet in 260 miles. A striking feature of p _ j|,c 
Biver is tho fact that for 200 miles nort a . 

month of the Feather Biver it docs hkh 

single tributary of any note, nlthongh .y^Iev i* 

mountain ranges. Indeed, the whole of the Grra 
thus snrronuded: the only break being at >-an • ■ 

where tho channel whidb connects it wim 
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the Golden Gfate — is only one mile wide in its nairowest 
part The region thns enclosed, compnfdng it from the 
divide, or water^shed, of the enclosing mountain ranges is 
520 miles in length, and it has an averts breadth of 110 
miles. This gives an approximate area of 57,200 square 
miles, as stated 1^ U. S. Irrigation Commissiouets, their 
estimates having been made on the basis of the State 
Geolo^cal Surv^ maps. The drainage of this entire area 
reaches the sea through the Golden Gate. But before 
nolirang the lakes aud rivers which belong to the Great 
Yelley, it will be desirable to give some idea of the moun- 
tain ranges in whicli these rivers take their rise ; and it 
should be added in justice, that nearly all that is known 
of the detailed structure aud elevation of the mountain 
chains of California is due to the work of the Gedlo^cal 
Survey. 

The Sierra Nevada, or Snowy Baug^ of California is, 
on the whole, the largest and must interesting chain of 
mountains within the limits of the United States. Its 
scenery is attractive and in some respects quite unique ; 
its vegetation is unsurpassed in grandeur, n^ess it be 
that ^ the Australian forests; its mining resources are 
large, and have been the direct cause of the rapid peopling 
of the Pacific side of the continent and of the building up 
of deven States and Territories in what was before almost 
an unknown r^on. In general altitude^ the Sierra Nevada 
does not much excel some of the ranges of the Bocky 
Slountains proper, although it has one summit hi^er than 
any yet ascertained to exist in the United States, not 
induding; however, the Alaskan territory. The len^ of 
the chain, from Mount San Jacinto to Mount Shada, is 
about 600 miles ; but, on some accounts, it would be more 
proper to consider the Sierra as beginning at the Tahichipi 
Pass and terminating at Lassen’s Peak, m which case its 
length would be about 430 miles. The breadth of this 
great mass of mouutains varies from 75 to 100 miles ; and 
it narrows towards the north, while its altitude also declines 
lu the same direction. The dope of the range is every- 
where long and gradnd on the west, and short and 
precipitous to the eas^ in which latter direction, of course, 
the generd levd of the Great Badn is attained and this 
is from 4000 to 5000 feet above the sea. The highest 
part of the range is between the parallds of 36° 30' and 
37° 30'; here the passes are about 12,000 feet in deration 
above Ae sea-level, and the peaks range from 13,000 to 
14,886 feet in altitude, the culminating point. Mount 
Whitney, being about 600 feet higher than any peak ^t 
measured in the Bochy Mountains. Prom this p^k, going 
north, the range declines gradually, and at the point where 
the Centrd Pacific Bailro^ crosses it the summit is only 
7000 feet above the sea; this is in latitude 39° 20'. The 
slope of the Sierra in the central part of the State opposite 
Sacramento is about 100 feet to the mile, the range being 
there seventy miles in breadth between the vall^ and the 
crest; farther south, oppoate Ybalia, the average rise is 
as much as 240 feet to the mil^ up to the summit of the 
passes, and 300 feet to the peaks. In this part of tiie 
mng p, the slope on the east is very abrupt, being as much 
as 1000 feet to the mile from the summit to the levd of 
Owen’s Valley, a descent of about 1 0,000 feet. The western 
side of the Sierra Nevada is furrowed ly extremdy deep 
and precipitous gorges, or canons, as they are universally 
in California. These are narrow at the bottom, 
where there is usually bardy room for the river to run at 
an urinary stage of water; their sides dope upwards at a 
very steep anglei, often as much as 30° ; and they are sunk 
from 1 to 3000 fee^ or even mor^bdowthe generd levd. 
These canons become more and more marked features of 
the range as we proceed north in the Sierra ; and where 
the volcanic formations have spread themsdves uniformly 


0 R N I A 697 

over the flanks of the mountains, so as to form a smooth 
and almost levd surface, as is the case over an extensive 
area, the contrast between the deep and precipitous canous 
and the plain-like region, with its gende dope to the wes^ 
in which they have been excavated, is a very marked one. 

The Coast Banges form a large mass of mountain^ 
almost as broad as the Sierra, but much inferior to it in 
deration, and at the same time more complicated in details. 
The Sierra Nevada is essentially one range or chain, with 
great simplicity of structure. It is only here and there 
tha^ along the crest or near it, a double line of summits 
exists, with deep longitudinal vallqrs between, which are 
occasionally occupied by lakes, as in the cose of Lake 
Tahoe; wl^e the Coast I.anges, on the other hand, are 
made up of numerous broken and indistinct chains, each 
at which usually has a distinct namc^ the difierent groups 
of ranges having, however, on the whole a well-marked 
pamlldism with the coast. Near the Bay of San Francisco 
the culminating summits are about 4000 feet in altitude; 
to the north and south of the bay the elevation of the 
ranges increases. Monte Diabli^ twenty-eight miles distant 
from San Francisco in a north-north-easterly direction, is 
3856 feet in hei^t^ and forms a well-known land-mark, 
being, from its somewhat isolated position on the north, a 
very conspicuous object over much of the central portion of 
the state. The view from its summit is remarkably com 
prdiensiv^ as is that from Mount St Helena, at the head 
of Napa Yallqr, sixly miles norUi of San Francisco, and 
4343 feet in height. 

The flanks of the Coast Banges on the western side of 
the Great Valley are very scantily provided with forests, 
and there is not a single stream on that side permanent 
enough to reach either the Sacramento or San Joaquin 
throughout the entire year. The only streams which carry 
water in summer on the west side of the Saemmento Vall^- 
are Futa, Ckche, and Stoney creeks, and these all disappear 
daring the dry season, soon after leaving the foot-hills. On 
the eastern side, however, t .e., of the valley, the conditions 
are greatly dianged. The rain-fall, almost entirely cut off 
on the eastern slope of the Coast Banges, becomes consider- 
able on the western side of the more elevated Sierra, and 
numerous large rivers are fed from the melting snow during 
the summer, although, towards the close of the dry season, 
the body of water whi(^ they carry has usually become vet} 
much diminished. The streams tributary to the Sacra 
mento on the east side are — ^ihe Feather, Yuba, American, 
Consnmnes, Mokelumne, and several o&er smaller ones. 
The Feather has the largest drainage area of any river 
having its source in the Siena. It runs for a long 
distance paralld with the Sacramento, receiving on the cost 
all the drainage which would otherwise run into that river. 
There are no lakes in the Sacramento dhision of the Great 
Valley ; but at its southern extremity there are several, one 
of whi(^ is of large size, having an area of not less than 
700 square miles. This is Tulare Lake, which, togcthci 
with Bern and Buena Vista lakes, receives the drainage ol 
the southern part of the Sierra, by the Kem, Kawcah, 
Ein^s, and other smaller streams. Tblare Lake is quite 
shallow, being only 40 feet deep ; its banks arc low and 
reedy (hence the name, Tulare, a place of reeds or tuics), 
and in wet seasons it overflows them, and becomes greatly 
extended in area. At such times the excess of the drainage 
passes off into the San Joaquin; but in diy season.c the 
evaporation is so great that there is no discharge in that 
Erection. The northern branch of the San Joaquin head' 
in the grand group of summits of whidi Mounts Maclure, 
LyeB and Bitter are the culminating points ; the southern 
rises on the north side of Mount GMdard. The united 
stream issues from the mountains at Jfillcrton ; and, after 
gninin g the centre of the valley, it turns and nuu at tight 
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angles to its former coarse, receiTing three important 
feribntaries and several smaller ones on the easi^ but not a 
single permanent one from the west. The area of the 
Sierra drained by the San Joaqnin is only about half that 
of which the Feather collects the surplus waters. 

There are several large mountain lakes in California, 
some of which are of pure and fresh water, while others are 
alkaline, being without any outlet. The finest of these is 
Tahoe, which lies on the very summit of the Siena, and at 
an elevation of about 6200 feet. It has a length of about 
twenfy mile^ and is 1500 feet deep, its water being 
estremely pure, as it contains onlythm grains of solid 
matter to the gallon. The overflow of this body of water 
passes off by the Truckee River, and enters Pyramid Lake, 
where it “sinks," or disappears by evaporation. Clear 
Lake is another beautiful sheet of water, in ^e Coast 
Ranges, and about the same length as Lake Tahoe, but 
iua(h narrower and more irregular in shape. Owen’s Lake 
is the “sink" of Owen’s River, and is about eighteen miles 
lung. Mono Lake is the sink of the streams rising in the 
Sierra between Mount Dana and Castle Peak. It is about 
fourteen miles long, and nine wide, and lies at an elevation 
of about 7000 feet above the sea-level. There are several 
othw large^ alkaline lakes in Lassen and Modoc counties 
which receive the drainage of the eastern slope of the 
Sierra, within the limits of the State. Death Valley is the 
sink of the Amargosa River, and it has evidently been once 
ail extensive lake, although now only a mud-flat in ordinary 
winters, and a dry, alkalinei, desert plain in summer. All 
these lakes and depressions show very plainly, by the 
terraces which surround them, that the water was formerly 
much more abundant, and stood at a higher level ft 
now does. 

of the parallel of 40% where the Coast Ranges 
and the Sianu uiiit6| and tlie Qreat Vallaj* disappears, the 
country is namely rough and very thinly inhabited. I^ie 
seven counties which are included within the region north 
from the head of the Sacramento Valley to the State line 
h^ m 1870 a popuktion of only 19,269, and they had all 
m nunmeia during the previous decade. The counties 
o f I^ en, Si^you, and Modoc, which are embraced in the 
comer of the State, ate chiefly covered witii 
TOW pk^, very dry and barien, lying between pre- 
sipitous, al Wh not very lofty, ranges. The waters of 
this ^on have no drainage to the sea. These three 
counties, with an arra as krge as that of Belgium, had in 
18/0 a popuktion of only 8176, or less than one to the 
s^e. 'Die north-western comer of the State is also 
'nfS™ • moimtainous, and a largo part of it 

ranges which intersect and 
hnown m the Siskyou, Salmon, and Scott 
geologically the continuation of the 
hSf 8000 feet in 

roSh-tui * “conratdy mapped, and 

\ definitely known about them, althoSi gold 

fte vuUeys bordermg the Kkmatii BiJe? and i^ Mbu- 
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range and the boundary of the State, chiefly divided between 
the two counties of Mono and Inyo, is also a very moim' 
tainons tract of countr}’. Owen's ]^ver rans through it 
from north to soutii for a distance of 180 miles, emptying 
into the lake of the same name, l}‘ing at the south end of 
Owen’s Valley, and with no outlet. Here the sceueiy h 
extremely grand, the valley being very narrow and the 
ranges on either side elevated from 7000 to 10,000 feet 
above the lake and river. The Inyo range, on the east, is 
quite bare and destitute of timber, and its summits aie 
only occasionally whitened with snow for a few days during 
the winter, the precipitation being almost entirely cut off 
by the Sierra on the west East of Owen’s Lokc are 
several parallel ranges of mountains ; and beyond them, at 
a distance of about forty miles from the kke, is Death 
Valley, which is about 150 feet below the sea-levd The 
name was given in allusion to the fate of a party of 
emigrants, wrho perished here, many years ago, from thiist, 
aud perhaps starvation. Between Owen’s I^c and Death 
VallQ' are the Panamint ^fountains, whirii have lately been 
the scene of considerable mining excitement. A portion of 
the extreme southern part of the State in San Diego 
County is also below the sea-level. Here is a depressed 
area of fifty miles in length, the width of which is un- 
known ; in its lowest part it is over 300 feet beneath the 
level of the sea. Dry Lake occupies the greatest depression 
of this area at the entrance to the Coahuila Volley. 

There are many fine points in the scenery of Oilifomia, 
some of which have already become well known from fl»e 
descriptions of pleasure-travellers who have flocked to the 
State from aU parts of the world. The granite pinnades 
and domes of tho Highest Sierra opposite Owen’s Lake; 
the snowy cone of Mount Shasta, rising 10,000 feet above 
tho acyacent plains j the lovdy volleys of tho CoMt^ng»< 
with their peculiar vegetation, — all these have their chaniB; 
but the poiut which is most attractive of nU ^ 
Yoscmito Valley. This is, situated in the Sierra, aW 
160 miles in a direct line, a little soutii of east, from Ban 
Francisco. Its devotion is 3950 feet above flic sea, ^ 
it is hemmed in by cliffs varying from 2000 to 3000 fed 
in elevation. The principal features of the Ywcmit^ ® 
those^l^* which it is distinguished from all other 
valleys, are— first, the near approadi to ti, 

walls ; second, their great hei^t> not only ahsoluti^, jj“ 
as compared with the width of the valley itsdf ; and 
the small amount of talus or d3rts at the bw® 
gigantic difis. The watorfalk in and about tms ^ 
are also of wonderful beauty aud variety. ® . 

Yosemite Cre^, which descend from the difis on tiie 


side, are most remarkable for their hdght, 
whole, not less than 2600 feet, but divided into three pa > 
with one vertical fall of 1500 feet no Lara® “J; 
Merced Falls of the Merced River, which 


whole length of the valley, combine great height 
large body of water, and are wonderfully 
Half Dome is one of the most striking 


Yosemite, its devation being 4737 feet above i 
of the valley, with an absolutdy vertical face w 
at the summit) turned towards the Tenaya x ^ ^ 
Merced, above which it rises. The scenery of t * xjeiced, 
the Tuolumne River, which flows parallel , ® .-*a[csqa<i 
a few miles further north, is ako exfcremey P 
and remarkable especially for the great 
of the cascades wluch occur at short vertic* 

gorge, tho walls of which are bare r 31® 

precipices, in places more than a thousand ice b 
river, which is not mu^ less than a ^ 

falls 4650 feet in a distance of twontj'-two m ^ 

miles farther down, the narrow gorge opro -ofeqtf* 
beautiful valky, in many respects a wonde 



of the r(»eiiiit^ although inferior to it in grandeur. This 
is called the Hetcb-Hetchy. Above the Yosendte Yall^ 
the scenetj of the High Siena is very attractive, immense 
conical knobs or domes of granite bcmg a prominent and 
very diaracteristic feature of this and oUier portions of the 
Siena. Monnt Dana, a litfle over 13,000 feet in hei^t, 
dominates over the region above the Tosemite; and^m 
its snmmit, which is quite easy of access, a magnificent 
panorama may be had of the Sierra Nevada, iritii Mono 
Lake, nearly 7000 feet bdow, spread out like a map, and 
beyond it the lofty, and, in some instances, snow-dad 
ranges of the Great Barin, while several well-formed and 
very large volcanic cones are seen jnst to the sonth of the 
lake. 

Climate . — The climate of Califomia presents many fea- 
tures of interest, difieiing considerably from those obtain- 
ing in the Eastern and hGsrissipin Yallqr States, which 
have famished a majority of the iminigrants to the 
^dfic coast and Great S^n. There can be no donbt 
that emigration to California has, especially within the 
past few years, been greatly stimidated by the de.<dre of 
people at the East to escape the sndden changes, the 
intense heats of snmmer, and the Intter colds of winter, 
trhich characterize the dhnate of the whole country east of 
the Boc^ Mountains. 

The climate of Califomia is very difierent in difierent 
parts of the State, according to distance from the ocean, 
sitnation with reference to the mountain ranges, and d- 
titnde above the sea-levd. Bnt there are certain peculiar 
features which obtain dl over the State. In the firrt place, 
the division of the year into trro seasons — a dry and a 
rainy one — is the most marked generd characteristic of the 
Californian dimate. But, as one goes north, the winter 
tain is found to be^ earlier and last longer; while, on 
the other hand, the south-eastern comer of the State 
is almost laidess. Again, the du^te of the Pacific coast, 
dong its whole lenj^i, is milder and more uniform than 
that of the States in a corre^onding latitude east of the 
mountains. Thus, we have to go as far north as Sitka, in 
latitude 57% to find the same mean yearly tempemture as 
that of Hdifax, in latitude 44° 39. And in going sonth 
dong the coast, we observe that the mean temperature of 
San Diego is six or seven degrees less than that of Charleston 
and Yicksbnrg, which are nearly in the same latitude as 
San Diego, and situated, one on the Atlantic; the other on 
the Mississip;n Biver. But, in addition, we notice that the 
means of summer and winter are mudi nearer the mean of 
the year in Califomia than in the east. Thus, comparing 
Washington and San Prandsco, we have — 

Kesa of 3tean of Mean ef 


Year. Simmer. Wbter. 

San Ftandsco, 56 60 51 

Was^gton, 56*07 76'8 36*05 


This condition of things is not so marked as we advance 
into the interior of Cdifomia; bnt everywhere in the 
state the winters are comparatively mild, and the heat of 
summer is mudi less disagreeable in its effects, because the 
air is exceedin^y iry and the evaporation proportionaldy 
rapid, lire dimate of San Prandsco is indeed wonderfully 
nmform; and the bradng; cool air which sweeps in from 
the ocean during the aft^oons of the summer, althon^ 
not favourable to persons with weak lungs or sensitive 
throats, is the very breath of fife for those who are in 
vigorous health. One great drawback to the enjoyment 
of the delightful dimate of Cdifomia, however, is the dust 
of snmmer, which seems, until one b^mes accustomed to 
it, quite unbearable. .4 l more serious difficulty in this 
State is the extreme variabifi^ in the amount of nun which 
falls from year to year; and this uncertainty is something 
wliich must always be present in the mind of the farmer 


as likely seriously to influence his fatnr& Some years are 
so dry that the crops are almost an entire foilnie, except 
direedy on the coast, or where artificial irrigation is 
practised ; other years are so wet, that serious inundations 
occur. During the interval from 1S50 to 1872, the yearly 
rain-fdl tanged, at San Francisco, from 7*4 inches to *49*27 
inches. In going southward from San Ftancisco, the 
mean tain-fall decreases along the coast, and at &n Diego 
it is only about 10 inches. At Fort Yuma it is a litde 
over 3 inches. In the Sierra the annual predpitation 
increases as we rise in altitude ; it is almost entirdy in the 
form of snow at derations greater than 6000 or 7000 
feet; and this snow, as it mdts during the summer, fur- 
nishes a store of water of immense importance to the State; 
supplying, as it does, the nmnerons ditches or small canals, 
which have been built, in connection with great reservoiis 
high up in the mountains, for supplying the minets, and 
wMdi are more and more utilized for agricultural purposes, 
as the placer-mining dnims cease to be worked. As there 
is no fall of tain or snow of any consequence on the 
Siena during the snmmer, the accumulated stodr of the 
previous winter mdts gradually, and after a succession of 
dry seasons, it almost entirdy disappears from the summits 
of the range. on the other hand, two or more rainy 
winters follow eadi other, the crest retains a large amount 
of snow to add to the next year's stock. The dimatic 
conditions are such, however, that there are no true glaciers 
formed anywhere in the Sierra, dthongh the traces of former 
ones are everywhere visible along the highest part of the 
range. These andent Raders once covered the summits 
and extended quite low down in some of the valleys,— 
notably in that of the Tuolumne, where the ice-flow may 
once Imve been from thir^ to forty miles in length. The 
walls of the Hetch-Hetchy Yalley are beautifully scored and 
polished by former gjladers, winch once entirely filled the 
upper portion of this grand cation. The nearest approach 
to a ^der which at present exists in the Sierra is to be 
found on Monnt Shasta, on the north side of which, and 
almost at the snmmit, are large masses of ice having many 
of the diaracteristics of the genuine glader. 

The winds of Cafifornia are, daring the summer, cxcced- 
in^y zegnlar in their movement. As the interior becomes 
heated % the sun, the air rises, and a current of colder air 
rushes from the sea to take its place. lYherever there is 
an opening, therefore, in the Coast Banges down to the 
levd of tile sea, there the wind will blow through it fiercely 
during the hottest part of the snmmer day, towards the 
interior. Thus, in going from the Bay of San Francisco 
towards the mountains, or up either the Sacramento or the 
San Joaquin Yalley, the wind will be with the traveller. 

Li fact the current spreads out fan-shaped from that point, 
and reaches far up from the ocean. A very strong wind 
and cod and bradng weather at San Francisco arc indica- 
tions of exceptionally hot days in the interior. At night 
the breeze slackens, and nsu^y ceases altogether, a fight 
mist often enveloping the dty of San Francisco. At the 
same time, the cooler air draws gently down the mountain 
slopes, in opposition to its direction during the day. In the 
interior, the ^ys, in summer, are extremely 'n*ann. the 
thermometer sometimes rising to 120° in the shade, and 
160° or 170° in the sun. The farther one goes from the 
Bay of S-in Francisco, the hotter it becomes. At night, 
however, the radiation is rapid, and the temperature falls 
so that a warm covering is almost always needed. The 
south-eastern corner of Cafifornia is exceedingly dty. and 
has a very high temperature. At Fort Yuma the mean of 
the year is 76% and the heat in summer is almost ictokraMc, 
the thermometer ranging above 90". sometimes for weeks, 
both by night and by day. Among the peculiarities of the 
Cafifornias this is not one of the least strikieg. that, as ono 
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leaves the Sacramento and San Joaquin plains, and travels 
into the monntains, it becomes quite perceptibly warmer, 
at least for the first 2000 or 8000 feet of ascent. Thus, the 
mean temperatnre of the year at Colfax, 2400 feet above 
Ibe sea-level, wai^ for 1871, 1°'6, and for 1872, 1°‘4 higher 
than tiiat of Sacramento, which is only 30 feet above the 
sea. As hi^ up as 8000 or 10,000 feet the days in 
summer are comfortably warm, and even on the high 
peaks of the Siena, at 12,000 or 13,000 feet of altitude^ 
at mid-day it is usually so warm that an overcoat is not 
needed. At night, however, at these devations, it is 
almost always so cold that frost occurs, although occasion- 
ally it is very warm all ni^t long, even at as great an 
altitude as 8000 feet. It adds very much to the pleasure 
sf travelling in the High Sierra that the weather is, by day, 
almost all summer long, delightfull}' mild and dear, and 
wiHumt rain ; so that one of the greatest discomforts to 
which tourists are exposed in Switzerland and most other 
regions of pleasure-travel is here entirdy unknown. 

Geefogy. — The geological structure of California is com- 
paiativdy simple, although the extreme paucity of fossils 
in the rocks of the gold region for a long time rendered it 
impossible to ascertain the age of the auriferous bdt. It 
is also true that, for similar reasons, the formations which 
make up the mom body of the Coast Sanges were not easily 
made out. A geological survey w’as authorized by the 
legislature^ in 1860, and continued, with occasional stop- 
pages, until 1874. In the published vdumes and maps 
which have been issued in the course of this work, almost 
all that is known with accuracy in regard to the geology 
and mineral resources of the State may be found. 

The Sierra Hevada first daims attention, as being the 
dominating range It has a central core or axis of granitic 
rock, which forms almost the whole body of the range in 
its southern portion, diminishing in width os it is followed 
towards the north. All the hi^er points of the Sierra, in 
ite most devated portion, are of granite. Farther north 
mere are a few high peaks of metomorphic rock, and many 
d the summits are capped with volcamc materials. Flank- 
ing the granite is a very heavy mass of daty metamorpMc 
ro(to, conmonly known as the auriferous bdt of the Siena. 
This consists diiefly of argiUaceous,- chloritdc, and tolcose 
datre, with a. great variety of othei' metamorphic ro(^ in 
maJler amounts, and some large, ajqiarently isolated patches 
M hmestone, which succeed one another in the line of 
ilirection of the ^ of the range. The strike of the slates 
IS usu^y paralld with that of the axis of the range, and 
toeir mp is, in ^neral, at a high angle towards the east, 
^w down m the foot-hills, sandstones of Tertiary and 
gretaceous age occur in considerable quantity. From the 
Stanislaus Fiver towards the south, these strata are Tertiaiy, 
and l^y fonn quite a broad bdt on 'White Fiver and 
Pose Credr. On the American Fiver, and north of it, the 
Cretaceous rocks are occasionally wdl developed and full of 
organic remain. AU these beds rest in dmost horizontal 

edges of the auriferous slates, 
S tul dmtion and metamorphism of the chain 

Th«! vS'® previous to the Cretaceous epoch, 

^ree beds are of marine ori^n; but there are very 
of se&'mentary materids higher up in S 
Sierra which are fluviatile and fresh-water^orits/and 

the hicher?«JH“^ evidently come down from 

do' not eruptive materials 

bav^W qected,but seem to 

rmts of position by cur- 
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silidfied, as well as bones of land and aquatic tiTn’ina] i| 
The character of these fossil remains indicates that the 
formation is of late Tertiary' age, and it may be ennaidpH 
as Pliocene. Although the crest of the Siena is frequently 
crowned by large masses of volcanic materials, there are no 
indications of present activity along the lang^ and ody 
occasionally can remains of ancient crateriform openiiigb 
be seen. In Plumas County, however, and eq)ecia]lj in 
the neighbourhood of Lassen’s Peak, there are several sol- 
fataric areas and well-formed .cinder cones, some of which 
exhibit very marked appearances of recent action. Erom 
here northward, volcanic masses cover more and more of 
tbo higher regions, and almost the whole of the north-eastern 
corner of the State is exclusively occupied by rocks of this 
character. Lassen’s Peak (10,577 feet) and Mount Shostn 
(14,440 feet) are both extinct volcanoes, and the latter 
has, near its summit^ hot springs and indications of sol- 
fataric action. Tlie auriferous slates of the Sierra contain 
occasional fossils ; and, in quite a number of localities, 
these have been found in close proximiiy to wdl-marked 
and productive veins of quartz, which are now, or have 
formerly been, extensively worked for gold. Three fossils 
ore of Jurassic age, and no Silurian or Devonian forms 
have ever been ^‘scovered anywhere in the Sierra. In 
Plumas County, Triassic fossils have also been discovered, 
but only.in one locality of limited extent. Three are, 
however, identical with spedes belonging to toe Alpine 
Trias, wbidi have been found in laige qnantitire, and in 
numerous localities, on the eastern side of toe Sierra, and 
which prove that this interesting group of rocks has a 
distribution on the .Pacific side of toe continent. Tm 
limestone beslt, already mentioned, appears to be entirely 
destitute of organic remains, except in toe exfaeme 
part of toe State, where, in one or two localitire, it has ton 
found to contain w’ell-marked carboniferous types. Farmer 
south, this rock has become much metamo^hosed, ana is 
in many places converted into marble, 'W’Me ife orgswe 
remains appear to have become entirdy oWiteratw.- 
The Coast Fanges are made up almost entirely “ ^ , 
taceous and Tertiary marine strata, chiefly sandstone s M 
highly bituminous shales. The Cretaceous rocks 
from toe Cafiada do las Uvas northward along toe eret 
of toe Coast Fanges, gradually occupying more and m 
space in a northerly direction. After pasdng toe w 
SanFrandsco, this formation makes up nearly toe 
mass of toe mountains, which grow more elevatto 
rougher tow'ards toe north, toe lo^ being 
morphosed and broken hy granitic intrusions. , 
vidnify of Clear Lake (latitude 39°) there is a 
volcanic materials, accompanied by hot 
solfataric action, crossing the rangre from to , 
The Coast Fange mountains have been ni^ -.nioaica] 
and in part devated during the mrat recent ^ 
epoch, as large masses of strata of Pliocene , tut 
in various localities to have been turned up on B ^ ^ 
volcanic activity seems to have been 
continued to a later date in toe Sierra than i 
Fanges. Seme of toe granitic ^tocs along 
toe Padfic are more'receut than toe Miocen ^ 

strata of this age have been uplifted and tui^ . P jjj the 
by toe protruding granite. Indeed, ®?^^ffirtences «* 
Coast Fanges pdnts to great geologicw 
having occurred at a very recent date. Ain g j,y 
tions of this condition of things, the ®^8®® jD the 
earthquakes in modern times may be to . 

rest of toe Padfic coast, Californio j-„i,tedly • 
distnrbances, and this drcumstance has . of 
conddeiaUe influence in -nnaueetoi 

State. Ko year has been known, since tne h 
countiy by the Americans, so disastrons as 
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and summer of 1812 ; the destmction of life at that time 
would probably have been large if California had been as 
thickly settled as it now is. Daring the whole of jUay of 
that year the sonthem part the State was -violently 
agitated, and the disturbances continued with more or less 
severity through the entire summer. 'So frequent and 
-violent -were the shocks that the people abandoned their 
houses and slept on the ground. In September the missions 
of San Juan Oapistiano and La Futisima were destroyed, 
and thirty or forty persons killed at the first-named place; 
also a considerable number at Furisima, but how many -was 
never ascertained. At Santa Barbara a tidal wave rushed 
into the interior ; but the inhabitants, having observed the 
previous recession of the sea, had fled to the adjacent high 
ground, and thus escaped destruction. In the year 1808, 
in the months of June and July, there -were numerous 
Shocks at the Presidio of San Francisco. On the 8ti^ of 
October 1865 the whole re^on adjacent to the Bay of San 
Francisco was violently disturbed and many buildings 
thrown down, while ha^y one of brick or stone -nithin the 
dty itsdf escaped injury ; but few lives were lost^ althou^ 
great alarm was fdt. Since that tune there hu been no 
severe shodr having its focus near the coast; but in 1872 
the whole Sierra Nevada, and the adjacent State of Nevada, 
were most violently shaken, the centre of the shock having 
been along the axis of the range, from which the wa-ves were 
propagate east and west with about equal vdodty. 
linmense quantities of rock were thrown down from the 
granite pinnacles in the BQ^est Sierra. The small settle- 
ment of Lone Pine, in Owen's Valley, at the east base of the 
mftnntftins, was completdy demolished and between twenly 
and thirfy persons l^ed. LuckQy the heaviest part of the 
shock was limited to a region hardly at all inLilnted, so 
that the destruction of life was insigi^cant in comparison 
with the extent and -violence of the disturbance, lighter 
shocks continued to be Idt, for two or three months after 
the first severe one, through the whole extent of Owen’s 
Vdley. The extinct or dormant volcanoes, of which there 
is a fine group midway in the -valley between its two 
extremities, showed no signs of being affected by this 
exhibition of the edsmic forces. There are in the Oopt 
Ranges long and very attaint fissures in the ro^, which 
have been produced ij earthquakes in modem times ; and 
these have, in some instanees, been accompanied by changes 
in the rdative levd of the ground on eadi side. 

Atininff . — California was for many years chiefly known 
3g^ to the world as the region where gold was obteined in 
extraordinarily large quantities. The excitement occasioned 
hy the ^covery of the predons metal was very great thron^- 
out the Unit^ States, and tins and the finding of an 
equdly important auriferous region in Australia, only two 
or three years later, produced an immense efil^ 'on the 
commerce of the world, stimulating emigration in a -way 
never before dreamed of. The existence of gold hod long 
been known in California, and -washings had been carried 
on in the southern part of the country, near the San 
Fernando hlission, for several years, having commenced 
there as early as 1841. No discovery had been made, 
however, which attracted mndi attention, or caused any 
excitement, previous to the occnpation of the country 
the Americans. In January 1848, a piece of native gold 
was picked up in an excavation made for a mill-race on the 
South Fork of the American River, at a place now called 
Coloma. It was several months, however, before the 
number of persons brou^t together this discovery had 
become large; but, the end of December, washing for 
gold was going on all along the foot-hills of the Sierra, 
from the Tholnmne River to the Feather, a distance of 150 
miles. The first adventurers came from Mexico, the South 
American coast, and even from the Sandwich Islands. The 
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excitement extended to the eastern Atlantic States in the 
course of the autumn and -winter succeeding the discovery ; 
and, in the spring of 1849, the rush of emigration across 
the plains, and by way of the Isthm-ns of Panama, com- 
menced; and it was estimated tW 100,000 men reached 
Oalifornia during that year, among whom -were representa- 
tives of every State in the Union. The emigration to the 
land of gold was continued, with but little abatement, 
during the three succeeding years; but the excitement 
fdl off in a marked degree in 1854, at which time there 
-was a decided reaction thronghont the United States in 
regard to mining matters. The Californian discoveries had 
given rise to a general search for metalliferous deposits in 
tire Atlantic States; and this had been followed by wild 
speculations, a great deal of money having been sunk in 
opening new mines, and in attempting to devdop old ones 
which had never yielded anything of value. How many 
miners were actually at work in California at the time of the 
,greatest excitement can only be a matter of cotyecture. It 
is generally bdieved that not less than 50,000 men were 
engaged in mining for gold at the dose of the year 1850. 
Those who had good opportunities for observing think tW 
tiiere were as many as 100,000 at work in 1852 and in 
1853. At the time of their greatest productiveness, the 
yidd of the Californian gold washings readied about six^- 
five millions of dollars in value a year; this was from 1850 
to 1853. If there were 75,000 miners actually cmplryred 
at this time, the average amount obtained must have been 
fully $8 a ^y per man. The average is thought by many 
to ^ve been a^ high as 820 a day during the year follow- 
ing the first discovery. At this time the diggings for gold 
were chiefly along the rivers. These were “fiumed,”— 
that is, the -water was taken out of the natural chaund by 
means of wooden fiumes, — and the accumulations of sand 
and gravd in the former beds were -washed. AU the smoli 
"gnldies ** or ravines leading down the sides of the steep 
and narrow -valleys, or canons, were worked over, cither 
with or without the aid of water. These were the first and 
richest “placers,” and in them the predous metal was ma<t 
unequally distributed. Those who first got bold of the rich 
bars on the American, Yuba, Feather, Stanislaus, and the 
other smdler streams in the heart of the cold region, made 
sometimes from one to five thousand dolmis a day ; these 
rich spots were chiefly very limited in area, and after one 
-was worked out, it might be days or weeks before another 
was found. 

During the year 1851 the mmets, not finding any longer 
room for employment on the river-bars, began to extend 
thdr “projecting” to the higher ground, and it -was not 
long before it was discovered that the so-called “high 
gravels” — ^that is, the detrital deposits of Tertiary* age — 
contained gold, dthongh the quantity was so small that 
washing it in the ordinary way -was not profitable. This 
led, in 1852, to the invention of the “hydraulic process" 
of working the auriferous detritus, the idea of which is due 
to E. K Matteson, a native of Connecticut. This process 
has now received an immense development, succe-sive 
improvements having been made in the method and the 
madiinery for app^ng it, until the results have become 
indeed wondetfuL The “ sluice " which is u.«ed with it, 
and, in fact, in all gold-washing in California at present, — 
almost without exception , — is also a Oilifornian invention. 
Previous to its introduction, first the “ rocker ” and then 
the “ tom " were employed. Daring the first years of the 
Californian excitement there was much wandering aliout 
within the State and in the adjacent territories in Fcarcli of 
new “ diggings,” the miners seeming to Lave the fixed idea 
that somewhere an auriferous centre or focus would l-e- 
found, vastly richer than any thing previously di-covered. 
They were an excitable body of men, and frequently Wt 



702 


CALIFORNIA 


-valiiable localities in search of something better, always • 
hoping that deposits of unheard-of richness would be 
devetopeL Occasionally a kind of fren2y would seem to 
seize on them, and thousands would flock to some nevr and 
perhaps distimt locality, on the strength of newspaper 
reports, where many would perish from disease and 
starvation, the rest returning in poverty and rags. Thus, 
in 1855, the Eem River fever raged through the State, at 
least 5000 miners going to that distant region of tho 
Siena, only to find that the gold deposits were limited in 
extent, and already worked out. In 1858 the " Fraser 
River rush’* occurred; and this was more disastrous to 
California than the most deadly pestilence would have 
been; for it caused a terrible amount of suffering. Nearly 
20,000 men left the State for that remote region, where 
few met with even moderate success, while dl suffered 
great privations, and many died, the survivors coming back 
in a state of complete destitution. The shallow ** placer 
divings ” of California are now pretiy well worked out, and 
the goM at present is chiefly obtained from the hydraulic 
mining operations and from the quartz veins. The deep 
or high gravds, as they are indiscriminately called, and 
which are worked the hydraulic process, lie chiefly in 
Nevada, Placer, and Sierra counties, in the region extending 
between the branches of the American and Yuba rivers. 
These gravels are usually associated with heavy deposits of 
volcanic materials, and, indeed, they are often entirely 
covered by immense flows of lava, under which the work- 
ings are carried by means of tunn^. 

All the operations connected with the exploitation of the 
large hydraulic "claims” ore usually on a grand 
As much as twenly-fiv^ or even fifty, tons of powder are 
sometimes used in a single blast to loosen the gravel, so 
that it can be acted on with ease by the jet of water thrown 
from the "pipes." To give an idea of the force of Ihe 
agent thus employed, it may be stated that^ when a six-inch 
nozzle is used, under a head of 300 feet, os is sometimes 
done, not less than 1600 cubic feet of water are discharged 
in one minute, with a velocity of IdO feet per second. Tho 
water, os it thus issues from the nozzle, feels to the touch 
like metal ; and it retains its (ylindrical form unbroken until 
it strikes the gravel bank at a distance of a hundred or more 
feet. The detritus, thus powerfully acted on, crumbles 
rapidly, and the disintegrated material is carried by the 
current into tho riuice-boxes, where it leaves its auriferous 
parfades in the "rifle^” which are chinks or cavities between 
the bars or blocks of wood or stone with which the bottom 
of the slmce are lined. Gold-mining in the solid rock— or 
qimrtz - mining , as it is usually called, because tho gangue or 
vem-etone which carries the gdd is almost exdusively 
quartz— -is also extensivdy carried on in nnii fom in bavin" 
been heg^ as early as 1861. The mines are scattered 
OTer the State horn San Diego to Plumas counties ; but 
^e n^t important and productive ones are in Ammlor 
Nevad^ The distribution of the gold in the veins is 
Oxce^^y irregular, and, consequently, the business of 
quartz-nunmg has been, in most cases, a very uncertain one. 
A la^ n-^bw of the prindpal worl^gs are on, or in the 
nmghb^ho^ what is known in California as the 

Lode," an immense 

^ Mariposa 

Co^ty to Ao^or, over a distance of eighty miles,— not 
Mntanuously, but in a series of nearly paralld bdts, or 
I^bc^r masses, with barren intervi between tW 
S direction, and are parallei 

In ai 

nmong wtach the one {onned, called the Heywetd 


the best known, and for a long time one of the most profit- 
able. The mass of quartz worked in this mine was of great 
siz(^ although of low tenure in gold. It. was, for some- 
years, the deepest mine in the country ; but several of ■ 
those on ihe Comstock Lode in Nevada have now attained 
a considerably greater deptL 

Silver-mining has been attempted in many localities in aita 
California, and much money spent in trying to develcp the . 
argentiferous lodes which have from time to time been 
discovered. A few years ago, there was a great exdtement ‘ 
on tho very summit of the Sierra in regard to supposed * 
valuable silver-beating veins, and particularly at a locality 
called Meadow Lake; in Neroda County. Quite a number 
of mining camps and towns were built up, one of which . 
had for a time several thousand inhabitants. Nothing 
permanently valuable was discovered, however, and the 
region was soon entirdy abandoned. The most persistent 
efforts have been made, for the past ten years, to work 
argentiferous deposits in the volcanic rocks near the summit 
of tho Sierra, in Alpine County, at and near Silver Moun- 
tain. Although it does not appear that any mine in this 
region has been successful, the e^qsenditure is stall kept up. 
Slate Range, a little to the oast of Owen’s Lake, was the 
scene of considerablo excitement some ten or twelve yearn 
ago, rich silver ores having been discovered there; bat it 
was found that mining could not be made profitable in that 
distant region destitute of water and fuel Quite recently, . 
the Panamint Range, in the same vicinity, has attracted 
much attention. The only paying silver mines in the State 
seem, however, to bo those in the Inyo Bang^ at Ceno 
Gordo, where the ore is chiefly galena, rich in sflver, and 
also containing considerable gold. The yield of thfa distact 
in tho year 1872 was nearly a million of dollars in value, , 
six-tenths of which ivns silver. . , . . 

Quicksilver has been extensivdy mined in ^ 

mine of this metal at New Almaden, Santa Clara Ckmmyi 

having been worked previous to the gold excitement Mtn 

workable deposits of cinnabar thus far known to e^ a 
situated in the Coast Ranges, and they are . 

to the metamorphic Cretaceous group of locto, m wni 
they are associated with seipentine, imperfect ja^p®, no 
stone, and chalcedony. By far the most important m 
are tWe at New Almaden, a few miles west of Ban 
Iliese produced, in their palmy days, during 
to 1857, and 1861 to 1869, frim 2,600,000 to 3,600 000» 
of quicksilver' per annum. In 1870, the fu,,- 

faUen off to 1,000,000 lb. The total production of 
Almaden mines between 1860 and 1870 was a lit 
'40,000,000 n>. The New Idrin Mine is m 
Counts', about ninety mfles south of New’ Atoajl^ 
has also been, for some years, a quicksilver-produci g 
of considerable importance. Cinnabar also ^ 

siderable quantity at numerous places north oi J 
San Francisco, in Napa and Lake 
important mine in this region is the 
Knoxville, in Lake County. The export < 


California was, in former years, very ih • ir 

1868, the amount of 44,606 „^nclion fct 

1870, it was only 6,359 flasks, although the p^JJ 
that year was estimated at 28,600 fl^^®» ’ Ajnujden 

of whu^ 12,000 were the product of the " , - 

mine, 7600 of the New Idria, and of the ;„iioijs 

one-half was from the Redin^n, and the^ 
smaller mines north of the Itoy of San Frimc ' thoC<J^ . 

Copper ores occur in a great many alo*8^ 

limits of the state of California, and at some piesent 

amount of work has been done, althougn j],g 

time there does not seem to be a 8i°g*®.f°®r_iL mnsses of 


ores of ibis metal are now mined. Q®j ,^oxide hav* 
nearly pure native copper, mixed with tne 
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been found in the north-western comer of the State, and 
also &rther south in the CSoastBanges. No permanent mine 
has, however, yet been devdc^ed at any point on the west 
of the Great Yall^. In the foot-hills of the Sierra, at a 
place known as Cc^eropolis, in Ctdaveias County, there 
is a very extensive deposit of copper ore, which was actively 
mined some ten years ago, producing very largely for a 
time. The mass of ore here was, in places, as much as 30 
feet wide, although not of high grade. In 1864 the value 
of the shipments of copper ore &>m California was a little 
over a million dollars ; this was almost all from one mine, 
Tin* the ITnion, at Coppercpolis. Tin has been discovered at 
one locaHfy in the southern part of the State, in the Temesml 
Bange, about foriy mQes south-east of Los Angeles; and 
mining was attempted here, but the locality hu been for 
some time abandoned. Zinc and lead occur, in the form 
of the snlphuret, in a great number of the quartz veins of 
tile gold-bearing bdt; theyare generally present^ however, 
only in small quanti^, and have not been made the object 
bon. of mining enterprise. Iron ores are also found, in several 
localities, in large quantity; thewantof suitable cheap fnd 
hasprevented these ores being utilized, and all theiron 
consumed on the Pacific coast comes from the Atlantic States 
OobL or from Great Britain. Coal of the tme Carboniferous 
period does not occur anywhere on the North Amerinun 
continent west of the eastern base of the Cordilleras; bnt 
there are, at various points, extensive deposits of lignite and 
imperfect coal; in some cd these, the woody stmcture is 
entirely obliterated, and the substance may with propriety 
be called coaL It is rarely the case, however, that it does 
not contain a large percentage of water. These droosits 
are both of Tertiary and Cretaceous age ; bnt at the locali- 
ties extensively worked in Califomia and on Yanconver 
' Island, the beds belong exclusively to thelast-named group. 
The only mines of coal of any consequence in Califomia 
are those of hfonte Diablo, so called because situated on the 
north dope of that mountain, and a few miles from the 
entrance of the Sw Joaquin Biver into Suisnn Bay. The 
coal raised at these mines is of tolerably good quality for 
domestic use ; but it cannot be used for ocean steaming or 
for TnaTnug gas, as it contains a large amount of sulphur, 
and &om 10 to 12 per cent, of water. These mines have 
yidded of late about 175,000 tons per annum. There is 
also a large deposit of about the samequality, and the same 
geological age, on Ed Biver, in Mendocino County. This 
is too far from navigable xrater to be utilized at present, as 
it cannot compete with the more accessible deposits on 
Yanconver Island, and at BeUingham and Coos bays, or 
with those more recently opened near Seattle in Wasbin^on 
■'pft wjimn.- Territory. Petroleum was thought likely, at one time, to 
become of great importance as a product of Califomia, and 
several miUions of doUats were emended in boring and 
' fur it, but almost entirdy without success. The 

great Utuminous slate formation, of Miocene age, which 
stretches dong the coast from Monteny to Los Angdes, 
does, indeed, contain a large amount of combustible matter, 
which may at some future time become of economicd vdne. 
At present there seems to be no immediate proq>ect of this; 

. and it is certain that the geologicd conditions are such that 

' flowing well^ like those of Pennsylvania, will not be found 

[Boiaz. on tbe Pacific coast. Borax is one of the minerd produc- 
tions of Cdifomia, w’hich is becommg of some importance. 
The vdue of the esports of this arti<^ from San Frandsco 
in 1873 was over $400,000. Of this, however, a consider- 
/ able portion came from the adjacent State of Nevada. 

Sdphnr has been mined in severd localities, to some extent, 
Bniiaine for the manufacture of sulphuric add. Marble occurs in 
, toBes. siany places in the Siena Nevada, and is quarried for ordi- 
nary orchitecturd purposes. Granite and freestone are 
abundantly distributed ; the former exists in inexhaustible 


quantity on the line of the Centrd Padfic Bnilmgii^ the 
btter near San Frandsco and in many other places in the 
Coast Banges. 

Fauna. — Somewhat over a hundred spedes of mammalia Mam 
have been found in California. Among the most interesting 
are the grizzly bear {Unus harribilis), formerly very com- 
mon, bnt now only met with in out-of-the way lo<^ties; 
they are eq)ecially abundant in the Coast Btmges south of 
Monterey — ^the &mta Lucia Bange. They arc savage and 
powerful animds, but do not care to attack men utiIpm 
suddenly intruded upon, or when rdth their young. The 
black bear (U. americanus) is still pretty common in the 
higher parts of the mountains ; and the so-called dnnamou 
and brown bear ate supposed to be varieties of this spedes. 

The sea lions {Eumelopias tleUeri) are of little value com- 
merdally, but they exdte a great ded of interest on account 
of their size, their strange gambols and extraordinary 
nmses; they abound on the coast^ and especially on the 
Fatallones. Yisitors to San Francisco from abro^ tardy 
&il to go to the beach oppositeSed Bod^ an isolated point 
near the dty, and almost dways crowded with these 
animals, whose curious habits can be watched from the 
mainland at a short distance. The beaver (Castor <aaa- 
densu) was formerly very common in the State, and many 
are siffl left. The spermophiles, or ground squirrels, are 
extremdy abundant, and great nuisances ; the ground is 
often hon^-combed for rimes with their burrows. The 
large hare-squirrel and the tiny pine-sqirirrel are common 
in the mormtains. Gophers are very troublesome to the 
farmers; there are five spedes of them, the large»t 
{Thamomys bulbivorvut) being abundant in the centrd por- 
tion of the State near the coast The elk {Cervua cana- 
densis), formerly found in great numbers in Cdifomia, is 
now almost exterminated, ndess it be in the northern 
counties, in the recesses of whose forests they may be still 
occasionally seert. The deer (C. leueurus) is quite com- 
mon, at a distance from settlements, and especimy in the 
southern High Siena. A few antdopes are still met with ; 
but when the Americans first entered Califomia, these 
animntis were Seen in immense herds dl over the plains of 
the San Joaquin and Sacramento valleys. The mountdn 
sheep (CvM maniana) is also nearly exterminated. Of Birda 
birds, over three hundred amd fifty s^redes have been 
described as occurring in Cdifomia. Some of the most 
characteristic of this State are the road-rarmer (Geoeoeeyx 
eedifamianus), nearly allied to the cuckoo, bnt like a 
pheasant in its habits of numing and inability to fly ; the 
California woodpecker {Mtlanerpes formicinrus), which 
has the curious habit of boring holes in the bark of trees 
and fiUing them with aconrs, which fit most accuratd}* and 
dosdyin the cavities thrrs made. The object of this 
arrangement appears to be, to allow the grabs to fatten 
inside the acoms, whidi thus in time are found to contain 
a ruce med for the provident bud. The Cdifomia vulture 
{CaOiartes califomianus), the largest flying bird in North 
Am pr iea , is not limited to this State, but is common there. 

The sage hen (Centroeereus urophasianus) is a fine game 
bird, found in abundance on the cast slope of the Sierra, 
among the " sage-brasL*** Two species of quail arc very 
abundant, and very characteristic, in the State, — Oreorlyx 
pidus and Lophortyx eati/omiea. They both have elegant 
cr^ts of long narrow feathers, in one spedes turned lock- 
wards, in the other forwards. Fish arc very abundant on 
the coast; sdmon are caught in great numbers in the 
Sacramento Biver, and are an imimrtant article of food, 
especially in Oregon. Sturgeon are also abund.ant : and as 
their flesh is sold at a very low price, it is much eaten by 
those who are obliged to l» economicaL The salmon is ali-o 
in this respect a very valuable fish. The Kxallcd “mck- 
fish*’ are among the fish most abundant io the San Frsx»- 
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^co market, and perkaps the most characteristi& They 
Delong to the genus Sebastes, and there are several spedea of 
different colours. Smelts are abundaut ; but they axe not 
trao smelts, and are inferior to them as an artide of food. 
There are several fish of the fiat-fish family, and called soles 
and turbot; although in no case are the spedes identical 
rrith those found on the Atlantic coast or in Euroope. The 
Tom-cod 13 abundant in the winter months, and although 
Bmnll, it is one of the best of the fishes of the coast. The 
barraconta (Sphyroena argeniea) is deddedly the best- 
fioroured fish found on the coast ; but it is not at all 
common. The oysters of the Californian coast are small ; 
but foreign ones are planted in the Bay of San Frandsco, 
where they grow rapidly. Hard-shell clams and mussels 
are abundant, and are eaten in considerable quantity. The 
haliotis called Abelone is taken in great numbers, but 
eaten exclusively by the Chinese. Crabs, lobsters, and 
shrimps, are abundant on the coast; and they are used to 
some extent as food. The variety of spedes of the crab 
famib' is very great, and some of them are very large. 
Quite serious attempt have been made, under the auspices 
of the United States Fish Commissioner, to introduce some 
of the eastern &hes into Californian waters, especially the 
shad ; but these trials have not yet led to any satisfactory 
results. 

Ffora. — ^The vegetation of California has many features 
of interest The great extent of the State and the varied 
chamcter of its surface are strongly impressed upon its 
flora. A great number of botanists and profesdonal seed 
collectors have visited California from time to time; but no 
general review of all the spedes has ever been made, 
although such a one is now in progress under the auspice 
of the Geological Survey. The entire number of spedes 
found in the State is estimated at about 2500. There is 
not so great a variety of forest-trees as would naturally 
have been expected; and many of the most useful varieties 
are entirely wanting. The forests have, in places, and 
espeddlly along the Sierra, at an elevation of from 2000 to 
GOOO or 7000 feet, a character of grandeur hardly surpassed 
in any part of the world. Many of the trees are of gig anti " 
dimensions. Coniferous trees greatly predominate in the 
densely w'ooded portion of the State. Of the pines, the 
sugar pine (Pinws Lamhertiana) is perhaps the finest tree, 
reaching occasionally 300 feet in height. Its wood is 
valuable for inside work, and it is much used in the 
Sierra, where the tree is chiefly found This, and the 
Pt«i« Coulteri, have cones of great size. Pinvs tabiniana, 
the di^cr pine or nut pine, is the characteristic tree of the 
fout'hills of the Sierra, where it occurs associated with the 
black oak {Q. tonomenm), sparsely scattered over the hill- 
sides, and never in dense forests. This is the foot-hill 
'JRjsjng a b'tle higher, at an elevation 
of 3000 to 5000 feet, the pitch pine (P. ponderosaX the 
sugar pine, the white or bastard cedar {Libocedrua 
d^rrena), and the Dougins spruce (Abies Douglasih are 
the predominating and characteristic trees. Still higher, 
the firs come in, namely the Picea grandis and the 
tmahth\ as wdl as the tamarack pine (P. contorta). This 
belt ranp at from 7000 to 9000 foot elevation in the 
*"W“gb the central portion of the State. Tlie big 
. ® (* belongs to the same belt as the sugar 

I”'"'- frcoocoon fa 
^ves or p.itchi;s from latitude 36 ® to 38 ® 15 '. nowhere 

deration, or rising 

.«i^ve 1 000. 'llwro nre eight or nine of thwo Hatches of 

Kawch nVenr. about 

by g«>npcd 

hut ftand Fcatton-d among other spedea. 


The tallest big tree yet discovered measures 352 feet b 
height. The circumfermce of the largest^ near the ground 
sometimes reaches nearly 1 00 feet. Many are over fifty feet 
in circumference, at 6 feet above the ground One b the 
Cabveras Grove, which was cut down, measnred 24 feet and 
inches in diameter, without the bark, at 6 feet abore 
the ground ; this would probably have measured about 27 
feet with the bark. Its age was a little less than 1300 
years. As the big tree b exclusively limited to Cblifonua 
and to the Sierra Nevada, so the oxdy other species of the 
same genus, the redwood (S. sempervireus), b peculbtly a 
Coast Bange tree. It b found ddefly in the counties north 
of San Frandsco Bay, where it forms magnificent forest^ 
exclusively limited to this one spedes. A few of these 
trees may be found beyond the line dividing the Sbte iniD 
Oregon; but tbb spedes, as well as the big tree, is 
peculbrly Californian. The wood, although brittle and 
splintery, is durable, and much used for buildmg pnipo^ 
in San j^ndsco. In sbe;, thb tree b vepr littie inferior 
to the Sequoia gigantea. It appears that thb species cannot 
thrive except where it b frequently visited by the ocean 
fogs. Another characterbtic Coast Bange ^e b the 
Chlifonua laurel (Tetranthera ealifomiea), which has a 
beautifully grained wood much vdued for cabbet-work 
Some spedes of Coniferous trees occoning m the Coast 
Banges are very limited in them range ; as, for instance, the 
wdl-known ornamental tree, the Pinus intignis, which 
b found near Monterey, and the Cypress (Cvprestas 
macroearpa), of which there b a magnificent grove at 
Caress Point, near Camdo Bay. The Abies ^ 

another of these trees of singularly limited distribnuo^ 
The Douglas fir, or sprnqe, on the other hand, b ^icaa 
over a vast area in California, Cregon, "Washington T^toiyi 
and throng the Bocky Mountains, Of shrute, 
manzanita (Arctostaphylos pungens) b a v^ diaractensnc 
one, being foond all over ^e Sierra Nevada in dry 
the Califorma buckeye (^scuhts calif omiai) b another ow- 
spreading tree or shrub, abundantiy tl»trilmtcd thiOTgft w 
Siena and in the coast valleys; and another shrob, 
by the Spanish the chamiso (^dcBorfwic 
widely scattered up and down the Sierra and Coast 
The chambo and the manzanita, with a ranety ot s , 
oaks and other thorny pbuts, when combined to ffl ^ 
dense and sometimes quite impenetrable 
form what is called by the Spauisli a “ >• 

chamiso occurs alone, the thi<*etb known M a . 

The oaks are veiy characteristic trees of 
Valley, to which they often give by thmr graceful ®roa%| 
i*a bolated dumps a wondeifiilly purk-like <®crac • ^ 

burr oak (Q. lobata) is the most striking of yj.., 
growing to a great sbe, and &, fte 

drooping branches. The dm, the hickoiy, rac . 
chestnut, and many other of the most <^®rac . |„ 
useful trees of the Eastern States, ara entire y 
California. One valuaMe variety of the as 
only in limited numbers, and there is no ®P®® ^ -p tbc- 

which b suitable for use. Indeed, there is d a 

Pacific coast from which any part of the n| 8 b ^ 
good waggon can be made ; consequently , 
importation into the State, from the Atlanti » ^ 
for tbb and similar purposes ; while, on the viddy 

ornamental ' forest-trees of California are 

a. whfcJ* 


spread over the world. , w**”* 

Agriculture.— The amount of land in tjunw 
can Tiropcrly bo called tillable, cannot^ be ■ 
approach to accuracy; and 

acconling as the peculbritics of the “ , jjjfo re®- 
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devated, or too diy for caltivation under any ciTCumstaaces. 
A considerable portion of the Great Talley will not yidd 
sufficiently to pay for cnltivation, unless a thorough ^tem 
of irrigation should be adopted. Estensive districts produce 
valuable crops when the season has been wet enough ; and 
an excess of rain which is injurious in one part of State 
is of great benefit in another. The number of acres of 
“ improved land” in the stat^ as gjven by the census of 
1870, was 6,218,133 ; but Mr Bitt^ in the third edition 
of his Raourees of California, published in 1867, estimates 
the amount of cnltivated land at only 1,000,000 acres. 
The same authorily says, “ Not more than one acre in ten 
could now be tilled profitably.” Allowing the census 
returns to be correct^ the proportion of improved land 
would be about one-eighteenth of the whde. Owing to 
the peculiarities of the dimate, and e^edally its mil£iess 
in winter, and the dryness of the summer, the whole system 
of crdtivation is very different in California from whatit is 
in the Mississippi Talley and the Eastern States. If the 
season is favourably that is, if rain falls in abundance by 
November, so that the ground becomes soft enou^ to 
plough, then sowing is begun at once, and the best crops 
are raised when the “ latter rains,” — as they are usnaUy 
called, — whidi fall in March and April, are tolerably 
abun^nt, and yet not so much so as to cause inundations. 
June and July are the harvest months, and the grain can 
remain out of doors during the whole summer without 
iiyury, or until it can be conveniently carried sway, bams 
being little used. Almost everything, except ploughing, 
in connection with agricultural wory is done on a large 
scale, with the help of machinery j and the profitable farms 
are usually of great size, comprising many thousand acres. 
AftRording to &e censns of 1870, tiie amount of the prin* 
dpal productions of the soil was in that year as follows:—- 
wheats 16,676,702 bushels; barley, 8,780,490 bushels; 
wool, 11,391,743 lb ; potatoes, 2,049,227 bushels ; wine, 
1,814,656 g^ns; batter, 7,969,744 ft. Barl^ is the 
most certain ct<^ raised, and wheat and wool are the most 
important for ei^ortation. The Californian wheat is of the 
fiyityit qu^ty, and is laigdy dripped to foreign countries. 
In 1873, nnnntding to the statistics of the San Frandaco 
Commercial Serald,^ shipments of wheat and fiour were 
as follows : — ^to Great Britain, of flour, 245,708 barrels, 
and of wheats 9,162,303 quintals ; to China, flour, 126,891 
barrels; to Central America, flour, 42,835 bands; to 
Japan, flour, 9666 bands; to Panama, floar,^ 12,777 
barrds ; to Australia, wheat, 22,400, busheb ; with other 
smaller amounts to numerous ports in and about the Pacific. 
The total shipments for the years 1871-1873 were as 
follows : — 

Xlonr, Inmb. Wheal, qaintda Butay, qohitala. 


1871 232,094 . 1,811,679 12,371 

1872 247,088 6,071,383 176,163 

1873 479,417 9,175,960 260,890 


Fruit is an item of great importance in the hgriculture of 
California, the quantity raised being very large, and the 
quality excellent. The pear, plum, apricot, and grape are 
af^pninnUy good; and large quantities would be sent to the 
Eastern States if the distance were not such as to make it 
and expensive to transport this bulky and perish- 
able commodity. A large amount of capital has been 
invested in the manufacture of wine. As early os 1861 a 
milliim of gallons Were mode in that year, and in 1870 the 
product was estimated at 2,500,000 gallons. Thepiindpal 
wine-produdug districts are in the ridnify of Sonoma, 
north of the Bay of San Francisco, and in the region abont 
Los Anodes. The '^ne of the exports of wine has not 
increased mnch in the last three or four years ; in 1873 it 
was 8356,373. The quantity of wine whi^ might be 
produced in Californio, jf there were a market for it, would 


be very large ; but the quality is not all that could be 
desire^ although the persons engaged in this business are 
sanguine in the belief that, with time and experience, the 
difficulties will be overcome, and thdr products be largely 
m demand in the Eastern States where at present there 
is scarcely any sale for them. 

California is a country particularly adapted to raising 
sheep, and the wool interest is a very important one. The 
winters are so mild that shelter for the flocks is not 
required, and they have no other food tW that which 
they pick up for themselves on the lower plains in winter, 
and in the higher monntain valleys in the summer. The 
summit valleys of the Sierra are flterally alive with sheep 
during the months of July, Angust, and September, count- 
less herds being driven there from the parched-up plains at 
the base of the range. In 1873, according to the Com- 
tnereial fferald, about 30,000,000 ft of wool were exported 
from San Francisco, and 3 000 000 ft consumed in the 
home mannfactories. 

Ifamfadttres . — ^The value of the manufactures of Cali- 
fornia is given, in the census report of 1870, at 866,594 536 
the increase having been rapid within the past ten years ; 
previous to 1860 almost every manufactured article used in 
the State was imported from the East or from Europe. 
The great distance of tire Pacific coast from the manufac- 
turing districts of the world offers a heavy premium for 
the establishment of various industries, especially for those 
which furnish bnlky and inexpensive producte, such os 
wooden wares, agricultural implements, macliincry, coarse 
articles of clothing, and vehicles. The drawbacks arc, the 
high price of labour, where the Chinese cannot be cmplojud ; 
the absence of good coal, and the scarcity of other fnd ; 
the distance of the water-power from the principal markets, 
and its high cost at all points, which is due to the necessity 
of building long canals, dams, and other appliances for 
storing and utilmng the water; and the absence of those 
woods which are most needed for the innumerable uses to 
which this material is put in manufacturing. There are 
certain articles, however, which have to be made in Cali- 
fornia, because the people of other countries find it difficult 
to ascertain exactly what is needed to meet the rcqmre- 
ments of the Pacific coast. Thus, mining machinery is a 
very important article of Californian manufacture, and 
many improvements have been made in this department, 
called out by the peculiar wants of this State and of N evada. 
The manufacture of heavy woollen goods, especially blankets, 
is an item of importance, there being three large establish- 
ments of this kind in San Francisco. Leather is tanned 
in considerable quantity in the coast counties, and the 
exports of this artide amounted in value, in 1872, to the 
sum of 8258,692. Boots and shoes are manufaccatvd in 
large quantity for home consumption and from native 
leather. 

Population , — ^Tbe population of California is concen- 
trated in and around San Francisco ; and it becomes rapidly 
less dense as one recedes from the centre. The extreme 
northern and southern counties arc very thinly inhabited. 
The central part of the State, embraced between the parallels 
of 36” 20* and 40” including only one-third of its whole 
area, contained in 1865 over ninety-five jicr cent, of the 
population. A region of 4000 square mile.^ adjacent to th- 
Bay of San Francisco indudes probably half of the entire 
number of inhabitants in the State, — San Francisco alone, 
by the last census, having 38 per cent, of the whole. The 
reasons of tMs concentration around the bay are not diffi- 
cult to find ; the climate is more agreeable and healthier, 
and the valleys which open out to its waters ore the most 
ddightfnl and most fertile portions of the state. The 
desire of concentration is strongly felt in a region where 
the country is so thinlv settled, and where the facilities 
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of commniiicatioii are not greal^ and schools and churches 
far apart, or wanting altogether. Those who have made 
fortunes in mining come to “the Bay” to spend them; 
those who have lost their all, or become “ strapped,” — 
to use the miner’s phrase — gp to the great diy to find 
employment. And San Fianmsco is not only the metro- 
polis of California, but of the whole Pacific coast. There 
is not another or town having one-tenth of its popu- 
lation anywhere from Alaska to Panama. It has the 
only really good harbour along the entire line of coast 
from Lower California north to Puget Sound, that of 
San Diego excepted, and this has a desert region bdiind 
it, where settlements cannot be made. The population 
of San Francisco, by the census of 1870, was 149,473, 
having increased to that number in the previous decade 
from 66,802, the gain of the dty being rdatively consider- 
ably greater than that of the State its^. Sacramento diy, 
the capital, is the only other town in California which hu 
as much as one-ten& of this number. It is daimed, 
indeed, that the present (1876) population of SanFrandsco 
is not less than 250,000, the increase having been unusually 
large during the past year, whidi has been, on the whole, 
a very prosperous one for the State. The olher large towns 
are— Sacramento, 16,283 ; Oakland, 10,600 ; San Jose, 
9089 ; Grass Valley, 7063 ; and Los Angeles, 6728, — all 
these figures being those of the census of 1870. The 
population of the whole State, according to the 
authority, was, in 1870, 582,031, an increase of 53 per 
cent since the previous census of 1860. The growth of 
California has not been in the years from 1860 to 1870 as 
rapid as in the decade preced^ that, when the 
amounted to 310 per cent. Bemarkable as bna been the 
development of this State, it does not equal that of some of 
those of the Missisdppi Valley during the same period. 
Thus Iowa g^ed more between the years 1860 and 1870 
than did Cf^omia, although having only one-third of (he 
ar^ of that State j and in the decade previoxu to h«r 
gain was rdativdy nearly equal to that of the Golden State, 
and actually twice as great. The actual increase of popula- 
tion in Massachusetts, with its area of only .7800 square 
mflM, was greater in the years 1860-1870 than* was that 
of Cabfornia. 

The brilliant discoveries of metalliferous deposits in 
Nevada, wholly developed within the past fifteen years, 
Mve added much to the wealth and resources of nnlifa mi’a 
for the ties of business are nearly as strong between the 
two States as if there were no political line of division 
between them. Nearly all the capital invested in the 
regimi at the eastern base of the Sierra came from the 
i'ac^c side of the mountains, and most of the machinery 
used there has been constructed in San Francisco. Nevada 
^ n IV amount of the surplus agricultural products 

bullion in exchange, that £ing the 
° exportation. ® 

The Chinese clement in California is a peculiar and 


interesting feature. By the last census there were 49 31 
of that race in the State. They are settled in great munbei 
in San Francisco, where they are houseservants, and open 
tives in the manu&cturing establishments, which could no 
be successfully carried on with white labour. They alsi 
work the abandoned placers, although ^e awnnu t of thei 
gains in this operation must usually be very as tbs' 
are only allowed to occupy spots supposed by the whit 
men to have been quite worked out. “ The white niiin»r 
have a great dislike to Chinamen, who are frequently drivei 
away from their daims, and expelled from districts b] 
mobs. Lu sudi cases the officers of the law do uol 
ordinarily interfere ; and, no matter how much the unfor 
tunate yellow men may be beaten or despoiled, the las 
does not attempt to restore them to their rights or avengE 
their wrongs” (Hittdl, in Eesources ofOalifomia, 3ded 
p. 376). 

Otneral f/OTtsufcrofibas.'— Finally, California has in its 
favour its immense extent of area, its variety of {hysical 
configuration, the fertility of a portion of its soil, and, abon 
all, the mildiness and attractiveness of its dimata Its 
position on the Pacific is one which justifies the confident 
expectation that the commercial interests of San Francisco 
will continue to increase in magnitude since it must always 
concentrate the trade of an inunense area. There are some 
conditions which may eventually operate powerfully to 
retard the development of this State. Of these the most 
important is, perhaps, the wastefulness of the present 
method of agriculture, by whidi crops are continually taken 
from the soil, ftnd wntbing restored to it. Another seiions 
mw-tter ia the constant wholesale destruction of the foresto 
going on in the Coast Banges and in the Sierra there is 
reason to fear that this will eventually have a disastroM 
effect on the regimen of the rivers, causing inundations m 
the spring and excessive droughts in summer. The danger 
from pftr tli qiiftlres has already been alluded to ; and there 
is no question that it has had and will continue to have an 
irifinence in retailing the growth of the State, as ® 
not the least doulrt that it similarly affects the whde Soutn 
American Pacific coasts The ffidlity wifli which the 
legislature can be manipulated, and brou^t to sanction 
schemes fraught with injury to the peop^ is not a 
stance peculiar to California ; although, in sev^ mstan » 
heavy blows have in this way been struck at theprospcnij 
of San Francisco. The distrust of the leg^ture otmn 
leads the peoplcto reject that which is good, from the 
that an undertaking which looks wdl at the start . 
so managed as to result in rnim Thus, it seems imp 
to carry out any general ^tem of irrigation, w ® 
culture and preservation, desirable as these 
be, because ^e people have no confidence m a ^ , 
which has to bo managed by the legislator^ o , 
can be interfered with ly that body at any 7 
diverted to the subservience of private ends, to J 
ofthepubKc.* ' 


of the Roman 

w^ S of Qermanicns and Agrippina, and 

as bom in 12 a.®. He was brought un in his father’s 

ST;. 


whose wife he had seduced, and there can bo n 
the death of Tiberius was hastened by one or ruimils 
The senate conferred the imperml PO^.“? nrecediafi 
alone, although Tiberius, the grandron of on' 

emperor, had been designated as co-heir, ^0“ * of bk 

his first consulship in July 37. For an 
reign and character see Romaw 

. CALIPH, orKHAMF, the sovereign 

Mahometans, vested with an almost s o „ nolitv- ^ 
in all matters relating to reli^on snd a ^ 
the Arabic it signifies suceetsor or ^ in 

beating the same relation to Mahomet tna 
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the estimation of Boman Catholic^ bear to St Peter. It 
is at this day one of the titles of the grand seignior or 
snitan, irho claims to be snccessor to Slahome^ through 
the line including Abn-Behr, Oman, and Otbman (the Sun- 
nite vievr), and also of the Sophi or Sufi of Persia as claimant 
through Ali (the Shiite vieu’). The history of the role of 
the Sophis may occamoually remind the student of the 
saying current reflecting Russian autocracy some fifty 
years ago, that it -wa s " d espotism tempered by assassina- 
tion.” 'V^en Louis XiV. \ras one day, in the presence of 
some courtiers, extolling the government of the Sophis as 
something approaching to an almost ideal excellence, the 
hlatsbal d’Estrees rqiued, “ But, sire, I have seen three of 
them stranded during my lifetime.” One of the chief 
functions of the caliph, in his quality of imMim or chief 
priest of Islamism, mis to begin the public prayers every 
Friday in the chief mosqu^ and to ddiver the lAootha or 
sermon. In after times they had assistants for this latter 
ofiELce ; but the former -was always performed by the caliph 
in person. The caliph vras alro obliged to lead the 
pilgrims to Mecca in person, and to march at the head of 
the armies of his empire. He granted investiture to 
princes and sent swords, standards, gowns, and the like, as 
presents to princes of the Mahometan rdigion, who, 
though they had thrown off the yoke of the caliphate, held 
of it as vassals. The caliphs lunally went to &e mosque 
mounted on mules; and the S^i^an sultans, though 
masters of Baghdad held their stirrups and led their 
mules by the bridle some distance on fool^ tiU the 
caliphs gave them the sign to mount on horseback. 
.\t a window of the caliph’s palace there always hung 
a piece of black velvet 20 cubits long, whidi reached 
to the ground, and was called the ealipVt sleeve; this 
the grandees of his court kissed daily with great respect. 
After the destruction of the caliphate by Hnlagn, the Maho- 
metan princes appointed a particular officer in their respec- 
tive dominions to sustain the sacred authority of caliph. 
In Turkey this officer is called mufti, and in Fertia tadne. 

The successions of caliphs continued from the death of 
Mahomet ^ the 655th year of the He^ra, when Bagdad 
was taken by the Tatars. After this, however, there were 
persons trho claimed the caliphate, as pretendhig to be of 
the family of the Abbassides, and to them the sultans of 
Egypt rendered great honours at Cairo, as the true 
successors of Mahomet ; but this honour was merdy titular, 
and the right allowed them only in matters of religion; and 
though th^ bore the sovereign title of caliphs, tiiqr were 
subjects and dependents of the sultans. In the year of the 
Hegira 361, a kind of caliphate was erected 1^ the 
Fatimites in AMca, and lasted till it was suppressed by 
Ralftdin. Historians also speak of a third cdiphate in 
Yemen or Arabia Fdix, erected by some princes of the 
family of the Jobites. The emperors of Marocco assume 
the title of grand sdurifs, and pretend to be the true 
wtlip ha , or successors of Mahomet, thou^ under another 
name. For particulars concerning Ae caliphs and caliphate 
see works bearing on Mahometan rule, such as Ockl^s 
Historg of the Saracens ; Gibbon’s Bedine and Fall, chap, 
li.; Yon Hammer, Histoire des Ottomans; and for a brief 
surrey. Freeman’s History and Congyests of the Saracens, 
Oxfo^ 1856. See also nrtides Abbassides and Mabomei- 
Ainsn. 

CALISTHENICS. See GTacrAsncs. 

CAUTBI, a town of Italy, in the province of Brincipato 
Ulteriore and district of Santi Angelo de’ Lombardi, about 
40 n^es S.H of Benevento. It is situated on an eminence 
near the Biver Ofanto, and is supposed to occupy the site 
of an ancient town call^ Aletrium. Its prindpal buildings 
are the puish diurdi and a Benedictine convent. Popula- 
tion, 6629 


CALIXTUS, the name oi three different popes or 
bish(^ of Home. little is known of Cazjxtus L, bishop 
of Borne from abont 220—226 A.D., during the reigns of 
Heliogabalns and Severns. Calixius IL, Guido of Vienne, 
was dected in 1119, after the death of Gelasins IL La 
1122 he condnded with the Emperor Henry the important 
treaty of Ment^ ly whidi the mntual ri^ts of the church 
and the empire were definitdy settl^ He died in 
December 1124. Causius IH, Alphonso de Borgia, 
was raised'to the Papal chair in 1455 at a very advanced 
age. ‘ He was feeble and incompetent. The great object 
of his policy was the exdtement of a crusade against the 
Turks, but he did not find the Christian princes responsive 
to his calL He died in 1458. 

CALIXTUS, Geobgiub (1586-1656), a celebrated 
Lutheran divine, bom at MBddlebnig in Holstein in 1586. 
After studying at Helmstadt, Jena, Giessen, Tiibingen, and 
Heiddberg, he had an (qiportnnity of travdling thrro^ 
France and En^nd, where he became acquainted with the 
leading Beformers, and saw the different forms whidi the 
Beformed church had assumed. ■ On his return he was 
appointed professor of divinity at Hdmstadt by the duke 
of Brunswick, who had admi^ his abilities in a contest 
which he had when a young man with the Jesuit Augustine 
Tnriianus. After becoming a master of arts he published 
a book, Di^pntationcs de Proedpuis Eeligionis Christiance 
CapUiims, which provoked the hostile critidsm of several 
learned men ; and on his elevation to the professorship he 
published his Epitome of Thedlogg, and soon after his 
Epitome of Moral Theology, which gave so great offence as 
to induce Statius Busdier to charge him with a secret 
leam'ng to Bomanism. Scaredy had he refuted the accusa- 
tion of Buscher, when, on account of his intimacy with the 
Beformed divines at the conference of Thom, and his dt-sire 
to unite them with the Lutherans, a new charge was 
preferred against him, prindpally at the instance of 
Calovins, of a secret attactoent to ^Ivinism. The disputes 
to which this gave rise, known in the churdi as the 
Syncretistic controversy, lasted during the whole lifetime 
of Calixtns, and distract^ the Lutheran Church, tilLa new 
controvert arose with Spener and the Pietists of Halle. 
Oalixtns died in 1656. ^ere is a monograph on Calixtut 
by Henke, 2 vole. 1853-56; see also Domer, Getdi, d. 
Protest, Theol., pp. 606-624. 

CALLAO, the diief port of Fern, lies 84 miles from 
Lima, the eapitd eity, in 12° 4' S. lat, 77° 13' W. long. 

It is built on a flat point of land in the recess of a spacious 
and yrell-sheltcred bay, which is partly endosed 1y the 
island of San Lorenzo and Fronton, and affords the best 
anchorage on the Feravian coast ^e modem town lies 
half a mile north of the site of an older dty, destroyed by 
an earthquake and invasion of the sea in 1746. It con- 
sists mainly of houses built of wicker-work and plastered * 
with mud, stronger buildings being dangerous from the 
frequency of earthquakes; but a walled quadrangular 
fortress, bmlt ly the Spanish Government between 1770 
and 1775, extends over abont 15 acres, and is now used 
for the custom-house offices and stores. There are also 
several forts mounting cannon, and among the public 
buildings are the military and naval Government offices 
and barracks, three Catholic churches and a Frotestmt 
(hapel, two clubs, a hospital, and four banks. Several 
newspapers are published in the town. Callao is the 
headquarters of ffie Pacific Steam Navigation Company in 
South America incorporated in 1840), and the werhi' 
in connection with their large fleet of steam-Tcssch — 
foundries, carpenter^ shops, flour-milk, bakeries, end gat- 
works — occupy a large area near the custom-house. Ala^ 
steam sugar-refinery is also in operatioiL Harbour worlcis. 
consisting of sea walls of concrete bloeks, and docks, witl> 
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berthing space for thiriy large vessels, be^ in 1871, were 
completed in Febmary 1875, superse£ng the old and 
inconvenient pier and boat harbour. These works comprise 
also eighteen steam-cranes for loading goods, a triple line 
of railway along the dock walls, gas illumination, and 
supplies of fresh water. A floating dock, 300 feet in 
length, capable of taking up a vessel of 21 feet draught, 
and 5000 tons weight, was built in Glasgow and sent out 
to Cbllao harbour in 1863. The phenomenon of tlxe 
bubbling up of sulphuretted hydrogen gas in the harbour, 
known as “ Callao painter,” from its action on the paint of 
ships, has generally been ascribed to volcanic action, the 
belief having been that Callao is in the crater of an extinct 
volcano ; but the borings for the new works discovered the 
cause of this to be in strongly impregnated springs forcing 
their way up through a stratum of clay and mud. Cs^ao 
communicates with Lima carriage road, and by a railway, 
completed in 1852, which is now e xt ended through the 
capital towards Oroya over the Maritime Andes. The 
Faciflc Company despatches or receives an ocean steamer 
almost every week to or from Liverpool by Yalparaiso, the 
Strait of Magellan, and Bio de Janeiro ; a separate bi-weekly 
steam line unites the port with Valparaiso, and commnni- 
cation is maintained with Panama by steamers four times a 
month each way. French and German steam lines have 
also headquarters at Callao. Trade is carried on mainly 
with Britain, the United States, France, Italy, Germany, 
Norway, and Central America, an average of nearly 2000 
vesseb entering the harbour annually, and frequently 
clearing in ballast for the Guano Islands, although expor- 
tation from the former main source of supply of guano 
•—the Chincba Islands — ceased in 1872. This substance 
continues to be the most valuable export; after it 
sugar, cotton, wool, hides, silver, and gold. Callao imports 
timber and railway material, wheat, ice, cattle, coal, and 
mixed cargoes _of manufactures from foreign countries, 
and considerable quantities of flour from Chili The whole 
value of imports and exports exceeds ^66, 000, 000 annually. 
Since 1850, with the exception of the years between 
1856 and 1861, when the immigration was prohibited by 
v^ngress, Chinese coolies have been imported in consider- 
aole numbers through Callao from the Portuguese possession 
of Macao in China. Perhaps 100,000 male Chinese have 
been introduced under contracts to serve for eight years • 
the passages have too often been attended with great hard- 
ships and fnghtful mortality, but the Chinese prove valuable 
workers on the g^at railroads now constructing in Peru. 

Though the climate of Callao is good, having the pure 
breeze from the Pacific, and a temperature rarely exceeding 
u or falling bdow 65“ Fahr., yet, in the absence of aS 
hygiene, diseases, such as fevers and smallpox, are very 
prevalent, and the rate of mortaUty is high. The popula- 
tion, in default of recent exact enumeration, may be taken 

of 1866, the latest, 
of upwaidsof 2000 in seven years. 
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cipal subject pictures— Eaphad and the Fornarina, and 
Milton dictating to his Dan^tei-s, are much inferior to 
his landscapes, which are placed in the highest cla^ by 
their refined taste and quiet beauty. Callcott always chose 
to paint nature in her lovely and placid aqiect; and has 
therefore been called the English Claude. v 

CALLCOTT, JoHW Wall (1766-1821), brother of the 
preceding, was bom at Kensington in 1766, and was the 
son of a builder. At the age of seven he was sent to a 
neighbonring day school, where he continned for five years, 
studying chiefly Latin and Greek. Luring this time he 
frequently went to Kensington chunh, in tiie npaira of 
which his father was employed, and the impression he 
received on hearing the organ of that church semns to have 
roused his love for music. The organist at that time was 
Henry liVhitney, from whom Callcott received his first 
musi^ instruction. He ^d not^ however, choose music as 
a profession, being desirous to become asuigeon, only when 
on witnessing a surgical operation he found his nerrons 
i^stem seriously afiected by the si^t, he determined to 
devote bimuftlf to musia . His intimacy with Lr Arnold 
and other leading musimans of the day procured him 
(.access to artistic circles; and his successful competition 
for the prize offered by a musical socie^ called the 
“ Catch Club ”,soon ^read his reputation as composer of 
glees, catches, canons, and other pieces of concerted vocal 
musicL On these his reputation as a creative musidan is - 
mainly founded.. Li them he displays considerable sldD 
and talent^ and some of his ^es retain their popularity at 
the present day. They are well adapted to the vric^ and 
their T Uftl»di«vs are plearin g and not without feeling As 
an instrumental composer Callcott never succeeded, not 
even after he had taken lessons from Haydn. ^ Bat of far 
greater importance than his compositions are his theorebwi 
writing, and it is chiefly for the sake of the latter that he 
is noteworthy b^ond other En^h 
merit. His Musical Grammar, published m loOo ( 
edition, 1817), was long considered as the standaro uw 
of musical instruction in this country, and has not 
superseded up to the present day by any other 
prodneed by an English musidan. It is ® 
lucid treatment of the rndiments of the art a® pi® f 
of course, antiquated to a great extent, and, ^ 

useless to the student of modern musia Calico . ^ 
much esteemed teacher of music for many 
held the position of organist at various churches. i 
he took his degree of Mus. D. at Oxford, and m 
succeeded Dr Ctotch as musical ledurer at m 
Institution. Towards the end of his life 
was frequently interrupted by ill-health. He * ^ 

much in l&l. A . 

his most favourite vocal pieces Wni' 

memoir of his life by his son-in-law, Mr J* • M 
self a composer of note. Numerous other w 

in manuscript. ’ - nvusASH)’ 

CALLCOTT, Mbs Mabia Sir 

daughter of Admiral Dundas, became Cap}. 

Augustus Callcott in 1827. With hCT 6”^ , Africa, a®"* 
Graham, KN., she travelled in India, 8®® jeicbcr 
South America, where she acted for ®®™® . i i82<>» 
of Donna Maria, who became fl®®®®,®* , she sp*®* 

and in the company of her ®®®®®6 ^^vJwhcdaccc®®*^ 
much time in the south of Europe. She P“ - j Boas* 
of her visits to India (1812), to *^®/. fromfi 
(1820); Memoirs of Poussin (1820); aN*« d 

a History of Spain (1828); 0 / 

Paintra/ (1836); LitUe 
(1836); and the Seripiwe Verbal 3 
CAijjMAOHUB, g edebrntedOrt* i 

of pyrene, and a descendant of the 
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file Battiads, whence hy Ovid and others he is called 
Battiades. He floniished under Ptolemies Fhiladdphns 
and Bneigete^ and probably succeeded Zenodotus as thief 
librarian of the famous Alesandrian library, an he 
held from about 260 B.a till his death, which took place 
about 240 B.C. He was regarded, according to Quintilian, 
as the prince of Qreek ele^ac poets. His style is eluant 
and nervous, yet- his excellences are rather the result of 
excrasive elaboration than of genuine poetic power : tigruyi 
Ovid {Am., i. 15) says of him — Quamvis inp^iio non valet, 
arte wiM. Perhaps the Hymn to Apollo shocid be excepted 
from this critidsm. Callhnachns was a learned critic and 
grammarian, and the instructor of Eratosthenes, Aristo- 
phanes of Byzantium, and Apollonius Bhodius. He wrote 
.in prose and in verse on a great varied of subjects; but 
his only existing works are six hymns, seventy-three 
ep%ram^ and some fragments of d^es. Of the various 
imitations of Callimachus by the Boman poets, the small 
poem by CatuUus, De coma Berenices, is the most chle- 
brated. 

Among the numetons editions of his works the followinemay he 
noticed : — Gitsvins with Spsnhehn’s CommentanT^utreeh^ 
1697 : hy Emesti, Leyden, 1761 ; by Bloomfield, Load, 1815 ; by 
Vidzer, lips. 1817 ; FragmaUa, ^ Nteke, 1844 ; ffynrni et Epi- 
grammaia, by kleinelK, 1861; OaUimaAea, Iw Schneider, — i. 
\BymnS), 1870, iL, 1847. 

I 

OATJiTl^fAGHOS, an architect and statuary, the in- 
ventor of the Corinthian cminmn, was probably a native of 
Corinth. He is said to have derived the idea of the 
Corinthian capital Bum observing an acimthns plant sur- 
rounding a tile-coveted basket which had been pbced over 
a tomb. His era is uncertain ; but as the Corinthian 
column was used in 396 na, by Scopes, the architect of 
the temple of Athena Alea at Tegea, he must have lived 
before that time. Though Callimachas worked admirably 
in marble he is said to have spoiled his original conceptions 
by excessive elaboration, which rendered a a s^le ortificiaL 
(Plin., N. H., xxxiv. 8, s. 19.) 

GALLTOFE, the muse of qnc poetry. She was so 
named from the sweetness of her voice, and was the last of i 
the nine sisters. Her distugnishing ofSce was to record 
heroic actions ; and she is represented with a tablet and 
style, or a roll of paper in her hand. See Muses. 

CAXLIEBHOE,iQ Greek legend, was a daughter of the 
river god Achelous, and became the wife of Alcmteon, who 
had wandered from Atgos to be purified -in the water of 
the Achelons from the crime of &ving killed his mother 
Eriphyle. He had taken with him from Argos the ill- 
omened neciklace and pqAos of Harmonia, with which his 
mother had been misled byPolynices, but he had left them 
in Arcadia. Callirrhoe press^ so 'hard to obtain them 
that he was compelled to go for that purpose to Ph^us, 
tile king of Psophis in Arcadia, with whom he had left 
them. 'While returning he was waylaid by Phegeus and 
killed. Callirrhoe now implored the gods to cause her two 
young sons to grow' at once to manhood to avenge their 
fathers death. This was granted, and her sons slew 
Aegeus with his two sons, and returning with the necklace 
and peplos, dedicated them at DdphL 

CALLISTHENES, a philosopher of Olyntbus, and a 
relation and pupil of Aristotle, through whose recommen- 
dation he was appointed to attend Alexander in his Asiatic 
expedition, 334 B.a He had the imprudence to censure 
the conqueror's adoption of Oriental customs, inveighing 
especially against the servile ceremony of adoration. &v- 
ing liy the boldness of his censures rendered himself highly 
obuoxioas to the king, he was accused of bong privy to a 
treasonable conspira^; and after being kept in chains 
for seven months he £ed, either by torture, or of a disease 
arising from excessive obesity. Callisthenes wrote an 
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account of Alexander's expedition, a history of Greece, and 
other works, all of which have perished. 

OAUjISTO, in Greek Mythology, an Arcadian nymph, 
who was transformed into a bear as a penalty for having 
bom to Zeus a son. Areas, from whom the Arcadians, or 
bear-people, derived their name (Ovid, Metam., iL 468, 
/of.) Areas, when hunting, encountered the bear Callisto, 
and would have shot her, had not Zeus with swift wrind 
carried up both to the sties, where he placed tbi»in as a 
constellation. Artemis, as goddess of huntmg, was sfyled 
Callisto in Arcadia, and had the symbol of a bear. 

CALLISTBATU8, an Athenian orator, whose eloquence 
made such an impression on Demosthenes that he resolved 
to devote himself to oratory. On account of the surrender 
of Oropns to the Thebans Callistratns, despite his magnifi- 
cent defence, was condemned to death, 361 b.c He fled 
to Methone in Macedonia, -where it is said he founded the 
dty of Datum, afterwards PhilippL Hiving returned to 
Athens, he was put to death. 

CAIJiTSTBATUS, an Athenian poet, whose works have 
nearly all perished. He is now only known as the author 
of the hymn in honour of Hatm^ins and Aiistogiton, 
who fell in their attempt to put down the dynasty of the 
Pisistratids at Athens. This ode, which is contained in 
Athenieus, has been beautifully translated by Thomas 
Moorei 

CALLOT, Jacques (1593-1635), a French engraver, 
was bom in 1593 at Hamy in Lorraine, where his father 
was a herald at arms. He early discovered a very strong 
predilection for art, and at the age of twelve quitted home 
witiiout his father’s consent, and set out for Home, where 
he intended to prosecute his studies. Being utterly 
destitute of funds he joined a troop of Bohemians, and 
arrived in their company at Florence. In this city he had 
the good fortune to attract the notice of a gentleman of the 
court, who supplied him with the means of study ; but he 
removed in a short time to Borne, where, however, he woe 
recognized ly some relatives, who immediately compelled 
him to return home. Two years after this, and when only 
fourteen years old, he again left Fhince contrary to the 
wishes of his friend^ and reached Turin before he was over- 
taken ly his elder brother, who hod been despatched in 
quest of him. As his enthusiasm for art remained 
undiminished after these disappointments, he was at last 
allowed to accompany the duke of Lorraine’s envoy to the 
Papal court. His first care was to study the art of design, 
of which in a short time he became a perfect master. 
Philip Thomasin instracted him in the use of the graver, 
which, however, he ultimately abandoned, substituting the 
point as better adapted for his purposes. From Home he 
went to Florence, where he remained till the death oi 
Cosmo IL, the Msccenos of these time& On returning to 
his native country he was warmly received by the then 
duke of Lorraine, who admired and encouraged him. As 
his fame was now spread abroad in various countries of 
Europe, many distinguished persons gave him commissions 
to execute; By the Infanta Irabella, sovereign of the Low 
Countries, he was commissioned to engrave a de.'iign of the 
siege of Breda; and at the request of Louis XIII. he 
desisned the siege of Bochcile, and the attack on the Isle 
of Re. TVhen, however, in 1631, he was desired bj that 
monarch to execute an engraving of the siege of Xancy, 
which he had just taken, Callot refused, saying. “I would 
rather cut off my thumb than do an^hing against the 
honour of my prince and of my country ; " to which Louis 
replied — ^that the duke of Lorraine was happy in poseessing 
such subjects as Callot. Shortly after thb he retained ^to 
his native place, from which the king failed to allure him 
with the offer of a handsome pension. He died in 1635 at 
the age of forty-two. He engraved in aU about 1 GOO pieces. 
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tihe 'best of wMch are those executed in aquafortis. 2?b 
one ever possessed in a hi^er degree the talent for group* 
ing a large number of figures in a small space, and of repre- 
senting with tvro or three bold strokes the expression, 
action, and peculiar features of each individuaL IVeedom, 
variety, and tuRveli characterize all his pieces.. His 
Fairs, his Miseries of War, his Sieges, his Temptation of 
St Anthony, and his Conversion of St Fanl will be sought 
after and admired as long as there are artists to learn and 
a public to appreciate. 

OALMAB, or TT at-wab, the capital of a province of the 
same name in Sweden, on Cfdmar Sound opposite the idand 
of Claud, about 190 miles from Stockholm, in 56° 40' H. 
lat., 16° 20' E. long. It is built on the island of 
Qnamholm, and communicates with the suburbs on the 
mainland by a bridge of boats. Most of the houses are 
bnilt of wood; but tiie cathedra), erected in the 17th 
century by Hicodemus Tessin the younger, the castle, the 
town-house, and other public edifices are of stone, of which 
there are good quarries in the island of Oland. It has a 
gymnasium, and several smaller educational establishments. 
The harbour is safe and commodious, but a large part of 
the trade has been transferred to StocUiohn. Besides its 
manufactures of woollen stuffs, leather, tobacco, and potash, 
the town carries on shipbuilding and an export trade in flax, 
timber, iron, alum, pii^ &e. Calmar was once a fiourish- 
ing and stron^y-fortified town ; and, previous to the con- 
fiagration of 1647, was built on the mainland. It is 
frequently mentioned both in the military and political 
annals of Sweden, and especially gives name to the treaty 
ly which Sweden, Denmarl^ and Norway were, in 1S97, 
erected into one Ungdom under Queen Margaret. Popula- 
tion in 1868, 9420. 

OALklE T, Dom Apopshke (1672-1767), a scholar and 
Biblical critic, born at Mesnil-larHoigne in Iiorraiu^ in 
1672. In his fifteenth year he went to the univemify of 
Fonta-Monsson, which he attended for a single session. In 
1688 ho joined the Benedictines at ^e abbey of St MaTmin, 
into whose order he was pnblidy received in the following 
year. His theological and philosophical studies he com- 
pleted at the abbey of Munster, to which he was sent in 
1704 with the rank of sub-prior. He here organized an 
arodemy of eight or ten monks, the sole business of whose 
hfe was to assist hiin in preparing his ComnunUary on the 
Bwle. The publication of this voluminous work begun in 
1/07, was not completed till 1716. Two years after this 
latter date he was rewarded for his services with a presenta- 
tion to the abbey of St Leopold at Nancy, and ten years 
after to that of S&iones, where he died in 1767. His 
attachment to his county and congregation was such, 
toat He refused a bishopric in paHUms offered to him by 
Pope Benedict XITJ . Besides his Commeniary. he wrote 
mny other worfa, of which the most important are his 
de VAncien et du Nouveau TeOamenl, an introdno- 
JKstoy of Fleury; Dictionnaire 
^ cltroaoh^ique de Ut Bible^ an extremdy 
l^tned, but by no means judidous work ; and Eistoife 

15 vole. 4to. The Dictionary 
faiow^work* translated into English, and is a w5- 

®ther portions of Central 


horses, excellent cattle, and broad-tailed, rongh-fleeced 
sheep. They are so much addicted to gaming that they 
not unfrequently stake everything they possess, hi irii- 
gion they are adherents of Lamaism, and &eir mndii f t is 
greatly under the control of their priests. Thdr lan gnng it 
is closely connected %vith Mongolim proper, and is Tnittea 
with a similar alphabet ; its grammar and vocabulary have 
been made known to Europeans more especially by A H. 
Zwick about 1853. Of their literature the great propcni- 
tion is rdigious, and is derived from Indian origmals. Ihe 
Sid^i KUr, a collection of stories, which is one of thdr 
most famous productions, was published with a Gensan 
translation, a ^ossaiy, and notes, by B. Julg, at Leipsic in 
1866. As early as tire 16th century the Calmucb pos- 
sessed an extensive district of Central Asia between the 
Altai mountains and the Thian Shan, and between the 
desert of Gobi and the Balkash or Tengis Lake; and they 
were also settled in w^t is now the southern part of the 
Yeniseisk government, where indeed they were first md 
by Bnssian emigrants. At that time they bore the name 
of Derben Oirat, or Four Confederates, being divided into 
the four tribes of Jungars, Tnrguts, Khoshots, and Dnrhots. 
In the 1 7th century the Cbhnucks grew exbmnely strong, 
and after violent feuds united themselves, under the leader- 
ship of Batirr and his son Galdan, into the powerfnl Jun- 
garian kingdom. The strife whiiA preceded the unifica- 
tion occasioned important movements of some CalmncK 
bands towards the E. and S.E. of Bnssia. Under Ko^ 
link, the great mass of the Tnrguts appeared for the fim 
time within the Bnssian territory on the eastern aide of the 
Yolga in 1630. They conquered the nomadic Nogais of 
the district, but on this first occasion^ tamed toih to the 
Kirghiz steppes. In 1636 as many as 60,000 
or more than 200,000 men and women crossed 
and took possession of the Trans-Volga s^pes w ® 
present Astrakhan government ; and plundering incurao 
began to be made on the Bnssian settlements, m % 
Fenza, and Tamboff, while Tobobk, 
defend itself with arms in 1646. _ 
link, in an attack on Astrakhan itself, 
became less aggressive, and in 1656 passed m wot 
accord under Bnssian authority. Dovra to the nu 
the 18th century bands, however, continued to » . 
the depredations on Bnssian ground m-ig 

all the long reign of tiie Khan Ayuka 
chief more than once broke his oath to j ^ 

ment; but he also on severrf occasions 
important contingents to the imperial anxy. _ n 
is shown by the fact that his court was TanniOT 

an ambassador from China. In the reign or t . 
Catharine the Busman Gtovemment < 


among the Calmucks by their general j.«n oi 

more by refusing to confirm Jaa- 

Ayuka, in his dignities. A Calmuck 

garia skilfully took advantage of this TnnBaria, 

to persuade Ubashi and his subjects to retu ^pderfaJ 

and attempt its conquest. The re^t j^rJ, 

and disastrous fiight of the Calmudm 

so graphically described ly De Qnmcey. .i,-ritie% tc 

the fugitives amounted, accor^g „ Mops ^ 

120,000. Harassed on all sides by 

Cossack and Khhghi®®®* wretched Uw ^ 

their way across the barren steppes, gnd , 

was routed in a terrible battle on ^ of theU* 

kash. The remnants were settled on We 

by the Chinese emperor Kien Do^, on ^ leinain®^ 

scendants are still to be fonnA _ Don tcnfi*^' 

Bussia the Burbots, who were Kvmg w tin>®^ - 

and those of the Astrakhan Cahnu/^ , fojga- 

the flight happened to be on the right 
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The total number now in the Bnssian empire may be esti- 
mated at 120,000. La the Chinese territory, where they 
are known as Eliots, or Olfits, their numbers are consider- 
able, but are not precisdy known. 

See Fellas, ItongolisdU VSOxneKt^ten, 177ff-1802 ; Beismann, 
Nnnadisehe Slreiferdm miier dm EiilmaduMi 'Hehnetsen, Der 
TOeddsAt See und die Tekutm in SitL Altai, 1838 , Qaattemir^ 
"Obsenr. geo^. et hist sur les Oslmonks,” in Jbwrn. dee SavarUe, 
1839 ; Hommaite de Hell, Lee etqtpee de la mer CaspUniu, 1848 ; 
Tchihatchefi^ Voyage d! Altai, 1846 ; Semenoff, Slotar Bose. Imp. 

OATiNE, a town of England, in the county of Wiltshire^ 
connected with the Great Western railway system by a 
branch line opened in 1863, end situated about 16 miles 
directly east of Bath. It stands in a Talley intersected by 
rile little brook of CUne, and is surrounded by the high 
table-land of Marlborough Downs and Salisbury Flam. 
The town is clean and wdl paved, and contuns an ancient 
chnrdli (St Mark’s) with a tower by Inigo Jones, and a 
town-house considerably enlarged the marquis of 
Lansdowne, whose seat of Bowood is about two miles 
distant. The edncarional establishments include Bentley’s 
grammar school founded in 1660, national and infant 
school^ and an institution for training female servants, 
which was endowed by Mrs Guthrie, to whom the town is 
also indebted for a children’s hospital The prindp^ trade 
of Caine is the coring of bacon ; and there are also flaz- 
miUs, paper-mills, and fionr-nuUs in operation. The 
mann&ctnre of broad doth, at one time of great importance^ 
is almost extinct. Caine formerly returned two members 
to parliament, bnt the number is now reduced to one. 
Population of the mnnidpal borough in 1871, 2468, and 
of the parliamentary, 5315. From the remains found in 
the vidnity, Caine seems to have been an important Boman 
station. It was the occasional residence of (he West Saxon 
kings j and is celebrated in legendary ecdesiastical history 
for the escape of Dunstan at the synod held there in 997. 

CAIiOMEl^ mercurous diloiide, or subdilotide of 
mercury (GgCl), is a compormd of mercury of great value ^ 
in medicine. It occurs native as horn quicksilver in the j 
mercury mines of Idria, at Obermos(hel, in Bavaria, i 
Horowitz in Bohemia, and Almaden in Spain, in the form ; 
of tranducent tetragonal crystals, with an adamantine lustre, : 
and a dirty white grey or brownish colour. 

A. great number of processes are available for the 
preparation of calomel for pharmaceutical purposes. The 
directions of the British Phannampaeia are as follows : — i 
Sulphate of mercury 10 oz., mercury 7 oz., common salt 5 
oz., and boiling distilled water. The sulphate of mercury i 
is to be moistened with part of the water, and it and the { 
mercury rubbed up together until all metallic globules 
disappear. The salt is then added, and the whole thoroughly 
tritnrated, after which it is sublimed in a vessel of such 
capacity that the calomd, instead of forming a crystalline 
crust on the sides as it would do in a vessd of small 
dimensions, shall fall in the form of a 5ne impalpable 
powder -on the floor of the receiver. The sublimate is to 
be washed until the washings cease to be darkened on &e 
addition of a drop of sulphide of ammonium. The reaction 
in the above case may be represented thus : 

HgSO* -I- Hg 25raCl = Ha^O* + 2Hga . 

After thorough washing the calomel has to be dried at a 
temperatnro not exceeding 212° Fahr., and preserved in a 
jar away from the li^t, exposure to which darkens it by 
partial decomposition into corrorive sublimate HgCU and 
metallie mercury. Calomel when so prepared is a dull, 
heavy, white, nearly tasteless powder, which is rendered 
yellowish by triturotioa in a mortar or when heated. 'It 
is entirdy insolnble in water, alcohol, or ether, and 
volatilizes, below a red heat, without fusion. When 
sublimed in a confined cLimber it forms a crnst or cake. i 
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the inner surface of which is covered with crystals in fine 
qnadiangular prisms, having a transparent dirty-white 
appearance. 

Calomel is one of the mildest and most frequently 
emplcyedof all mercniial preparations, prodncingits effects 
with little local irritation. It exercises a powerful infiuence 
on the secreting organs, stimulating the liver and inf AsrinnT 
glands to increased activity, on which account it is much 
relied on in cases of functional derangement of the liver. 
It is usually combined with other remedial agents, each 
exercising an influence in modifying the effect or increasing 
the aetivi^ of the other. Thus as a pnrgative it is com- 
bined with jalap, scammony, colocynth, and other similar 
substances. The much used Plummer’s pill, which is 
essentially the same as the compound calomel pill of the 
‘ British Pharmacopoeia, contains in addition to calomel an 
I equal weight of or^nlphide of antimony, with gnaiacum and 
castor oiL It is employed both in Europe and America as 
an alterative in chronic skin diseases, in liver affections, and 
in disorders of the digestive qrstem. On account of its 
tastelessness calomel is a convenient aperient for children, 
who however appear to be less susceptible to its effects 
riian adults. It has been used in very large doses in the 
treatment of cholera ; and it is a convenient medium for 
producing salivation. Suspended in gum or glycerine 
water it has been used for hypodermic iqjection ; and in 
the form of an ointment it is one of the most useful of 
external applications in the case of obstinate skin diseases. 

CALOI^E, Chab&es Alexaxdbe de (1734-1802), 
a French statesman, was bom at Douai in 1734. He was 
descended from a good family and entered the profession 
of the law, in wluch he rapidly attained success. He 
became in succession advocate to the general council of 
Artois, promreur to the parliament of Douai, and finally 
master of request^ a dignity which gave him the right of 
sitting in the general conn^ He seems to have been a 
man of great business capacity, gay and careless in temiMta^ 
men^ and thoroughly nnscrupnloas in political action. 
In the terrible crisis of affairs preceding the French Bevoln- 
tion, when minister after minister tried in vain to 
replenish the exhausted royal treasury and was dismissed 
for want of success, Calonne was summoned to take the 
general control of affairs. He assumed office in 1783, and 
at first everything seemed to prosper. Money flowed in 
readily, and the gaiety' of the minister gave courage to the 
court. But his prosperi^ was hollow and rested on no 
secure foundation. (Dionne had levied taxes until it was 
impossible to extract more from the impoverisbed people. 
He had borrowed till his credit was entirely gone, and he 
at last found himself compelled to disclose to the king the 
true state of affairs, and to lay before him what in his 
opinion was the only measure that could restore France, 
llie first step in this proposed plan was the convocation 
of the notables, and the writs summoning them were issued 
in December 1786. On the 22d February of the following 
year Calonne disclosed to the notables his anxiously 
expected sdteme for reconstituting the finances. The main 
provisions of this plan were the redistribution of the 
taxes, so that the whole might not fall on the unprivileged 
classes, the imposition of a land tax on the revenues of the 
nobles, and of a similar tax on the incomes of the clergy, 
and the abolition of eorrses and the galelle. All Calonnc's 
eloquence could not succeed in rendering this scheme 
palatable either to the notables or to the people. The 
noblesse and der^ strenuously resisted any attempt to 
infringe upon their privileges, and the people were begin- 
ning to feel that in a convocation assembled to Kttle the 
affairs of France the nation itself had no part. Calonne 
had opened the fioodgates, and was powcrle.<s to resist the 
torrent His fall, however, was primarilj dne to the 
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indignation of the court. He was dismissed from office in 
A^prilj and exiled to Lorraine. Soon afterwards he passed 
over to and daring his residence there kept up a 

polemical correspondence with Hecker on the finances. In 
1789, when the States^eneral were about to assemble, he 
crossed over to Flanders in the hope of being allowed to 
offer himself for election, but he was sternly forbidden to 
enter France. In revenge he joined the Bourbon party at 
Coblentz, wrote in their fiivour, and expended nearly all 
the fortune brought him by his wife, a wealthy widow. In 
1802, having again taken up his abode in London, he 
received permission from Hapoleon to return to France. 
He died SOth October 1802, aWta month after his arrival 
in his native coimtiy. Calonne was the author of several 
works on the financial and political- condition of France 
during the period of the Bevolution, which are still of 
value. 

CALPUBNIUS, Tmrs, a Boman bucolic poet, under 
whose name eleven eclogues have been transmitted to os. 
is interesting as the first imitator of Yitgil in pastoral 
poetry, and from the controversy respecting his date. His 
eclogues usually occur in MS. along with the Opneffeiicon of 
Nemesianus, who undoubtedly flourished under Carinus 
(284 A.D.), and hence he has been generally referred to the 
same epoch. This view is expressed in a famous passage 
of Gibbon (ch. xiL), where Calpumius is cited as an 
authority for the spectacles exhibited with unusual splen- 
dour by Carinus. Gustavos Saipe, in an ingenious disquisi- 
tion published in 1819, first maintained that Calpumius 
had Uved as early as the reign of Nero ; his arguments 
' have been repeated and greatly fortified by Moritz Haupt 
(1854), and have convinced the most recent authoritie.<i, 
Tenffel, the latest and most accurate historian of T.grin 
literati^, and Mr Finder. This thesis would indeed be 
untenable if the last four echoes could be ascribed to 
Calpumius, as they contain manifest imitations of Statius. 
Haupt, however, seems to have proved- from internal 
evidence that they are the work of Nemesianus. Upon 
attentive consideration, however, it appears to the present 
writer that Calpumius cannot have written either under 
Nero or under Carinus. 1. The first eclogue is Indirectly 
dedicated to a sovereign, complimented as the auspicious 
successor of a lawless tymnt, by whom a large proportion 
of the senate had been executed or imprisoned (ver. 60-62, 
69-73). This censure is inapplicable to Cams, and the 
compliment could in no case have been addressed to his 
son and successor Carinus. It is almost equally inappro- 
priate to Nero’s predecessor, Claudius, who was pop^r 
TOth the senate (Suet, in Olaudio, 12, 46). 2. The acces- 
sion of the new emperoris hailed as the termination of war 
(JScl. L VOT. 46—50) and tiie harbinger of a duiuble peace 
(i. 54 ; iv. 127, 131, and other passages). But Nero’s 
acc^TO took place at a period of profound peace, and 
Cannus’s at one of ^tensive foreign hostilities. . 3. Carinus 
cannot have been intended, inasmuch as no mention is 
made of his own or his fetheris military renown or of the. 
^ociation of his brother in the empire ; nor can he have 
been represented as favourable to the senate, which he 
Mtoriously detested (Yopiseus ia Carino, c. 17), If, on 
the othw han^ the poet had written to celebrate the acces- 
sion of he would not have omitted to celebrete the 
Jen omnipotent Agrippina. 4. Calpurnius’s description of 
the gamre m the amphitheatre {Ed. 7) differs from the 
account of Yoi^cns in the Augustan history,— whatever is 
especraUy relebrated by the one bring omitted by the 
other. Calpumius dwells whoUy on the zoological, 
VopiscM on the musical and dramatic features of the 
entertainment; the former has not a word to say on the 
nova ^eetacida indicated by the latter as the distinguishine 
features of the show— the thousand pantomimists, the foiS 


hundred performers on wind instruments, theV^ - 
agentes. It may also be remarked that Calpi^'« 
of the amphitheafre as looking down upon tp 
rock, which, according to the preferable opinii. 
the opposite side of the Capitoline hiU to H- 
Martius, where the games were exhibited by N 
in Nerone, 12). 

It remains, therefor^ to discover an emperor to 
the panegyric of Calpumius can apply, whose predt 
should have been a scourge to his subjects in gen. • 
to the senate in particular, and whose own accession 
early age should have been hailed as a pledge of p- • 
tranquillity — one, moreover, who should have exhii 
public spectacles in the amphitheatre. All these cond*<' 
are fnlfilled by Gordian III., whose accession at the 
of thirteen or sixteen (238 A.n.) closed a series of civil > 
and revolts which had proved fatal to six emperors, w. 
the character of Maximin, virtually his imme^te p 
cessor, entirely corresponds to the descriptioa.^ ( 
purnius. Maximin ’s ferocity had been chiefly indffi^d 
the expense of the senate (Capitolinus, passim), ai^*' 
public relief at Gordian’s accession is significantiy expr" 
by the great preponderance of inscriptions celebrating 
tranquillity, of which he was regarded as the harbingi 
among the legends of the medals strack during his rrig 
Other medals attest the fact of his having exhibited wi 
beasts in the Flavian amphitheatre (Gori, voL iiL p 
113-121). It may be added that the imperial favouri 
upon whose patronage Calpumius 'rriies may be plausib 
identified with Timesitheus, Gordian’s virtuous minister a: 
father-in-law ; and that the mention {Ed. L 77-78) of t 
comet which signalized the succession of the prince 
illustrated by the appearance of a comet in China, whi 
would probably be visible in Italy, in September 238, thr 
months after Gordian’s proclamation as sole empen 
(Williams, Chiness Observations of Comets, p. 21.) T1 
comet continued visible in China for for^-one daj 
Calpurnius’s statement that it had been conspicuous f 
tw'enfy days when he wrote enables us, if our hypoth^ 
be correct, to indicate the date of Ms literary d^t iri' 
remarkable precision. 

In this case Calpumius is not strictly entitl^ to 
distinction of having led the way in the bucolic imitation 
of Yirgil, — fragments of two anonymous edognes having 
been recently discovered and published whirii undoubtedly 
belong to the age of Nero. He is, however. Tire’s first 
follower of any mark, and no important modification has 
been introduced into his treatment He is unquestionably 
a skilfnl Uterary craftsman, a fair scholar and an apt 
courtier, and not devoid of real poetical feeb'ng. The 
bastard sl^de of pastoral cultivated by him, in which the 
description of nature is made the writer’s pretext^ while 
ingenbus flattery is his real purpose, neverthdres exdudes 
genuine pleasure, and consequentiy genuine poetical achieve 
ment He may be fairly compared to the minor poets of 
tiie reign of Anne. No biographical particulars respecting 
him are known except his complaints of his poverty. 

Calpumius was first printed in 1471, together with Silias Italic^ 
He has been fteqaenuv republished, generally in company witn 
Gratius and Nemesianus. The best edition is in vol. “• 
dorTs Poelte Zaiini Minores. The most recent is that bj^iae^, 
Gbtlingen, 1842. '*■1 

CALTAGIEONE, or Gaiatagieoxe, a to\m of Si^, 
the seat of -a bishop, in the province of Catania, and about 
34 miles S.W. of the city of that name, is situated on two 
rocky eminences united by a bridge, about 2170 feet above 
the level of the sea. It is well biffit and possesses a fine 
market-place, the ruins of a castle, a cathedral, several 
churches, and ten convents, a casa eommunale or town-hoMe, 
built on ancient substructions, an orphanage, and a 
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Its inhabitants are said to have a mnch greater 
~ ^ of coltiire than is common in the provincial towns 

and great encouragement is given by the higher 
ibnt^ to the cause of education. The most remarkable 
a^try in the town is the manufacture of terrorcotta 
representing different types of Italian costnme. 
^e remains of an aqueduct, an ancient subterranean road 
)it out of the rock, and vaiions mosaics and other 
htiquities discovered 1^ excavafaon, show that the site of 
he town was already occupied at a very early date ; and 
ccording to some an identification may be effected with 
lybla kHnor. The present city, however, owes its origin 
D the Saracens, who defeated the Greeks there in 831, and 
emained in possession till 1060. . Fopnlation, 25,978. 

CALTANISETTA, or CAiiA.TA2nsEXTA, the capital of a 
irovince of the same name in Sicily, is sitnatra in an 
stensive and fertile plain, dominated by Monte San 
Knliano, near the right banik of the Salso, 62 miles S.E. 
{ Palermo. It is well bnil^ and contains several handsome 
difices, is defended by a castle, and is the seat of judidal 
onrts. In the neighbourhood, at Terra-Filata, are several 
ptings emitting hy^gen gas, a mud-volcano, and extensive 
nlphnr-works; and about 2 miles distant is the Abbey of 
'anto Spirito, founded by Roger I., where a great national 
atival is held every 'Whitmonday. The town is of 
aracenic orig^ as indeed its name suggests — ^Ealat4l-Nisa, 
he Ladies’ Oaistle ; but it has been completely modernized, 
n 1820 the people of Palermo were defeated near it by the 
Neapolitan General Fepe. Population, 26,156. 

CALVADOS, a department in the north of IVance, 
xtending from 48” 46' to 49” 25' N. lat., and ftom 0” 26' 
S. to 1” 10' W. long., formed out of that part of Lower 
Normandy which comprised Besain, Bocage, the Champagne 
a Caen, Auge, and the western part of Lienvin. It is 
aid to have received its name from a ledge of rocks, 
tretching along the coast for a distance of about 15 miles 
•etween the mouths of the rivers Ome and Vire, on 
rhich the Calvados, a vessel of the Spanish Armada, was 
rrecked in 1588. It is bounded IN. by the English 
Ihatmel, E. ly the department of Eure, S. by that of 
)me, W. ly that of Manche, and has an area of 2132 
qnare miles. The southern part of the department is 
omewhat elevated, being crossed by a mountain range, and 
onus a continnation of the great watershed between the 
lasins of the Seine and Loire; but the rest of the surface 
s gently undulating, and consists of extensive voiles 
ratered by numerous streams which fall into the English 
Channel The coast is high, and generally inaccessible, 
xcept at the mouths of the piindpal rivers, such as the 
i'ouques, the Dives, the Ome, and the Vire, which are 
lavigable at high tide for several miles inland, and are 
ndicated by lighthouses at their mouths. The valleys, 
rhich generally slope in a direction from south to north, 
pffotd abundant pasturage for horses and cattle, and the 
.gricnltnre of the district is superior to that of most of the 
tther departments. Wheat, potatoes, and all kinds of 
regetables are raised in great quantities for the markets 
>f the interior and for exportation. The ordiards of the 
luge district produce a very superior kind of cider, of 
rhich upwards of 30,000,000 gallons are made in the 
lepartment; while Isigny is the centre of a large domestic 
md esport trade in batter, cheese, and other dairy produce, 
’onltry is reared to a considerable extent for the Paris 
narket. In the larger towns, of which on account of the 
igricifltural pursuits of the inhabitants there ate very few, 
here are manufactories of lace, woollen yam and cloth, 
inen, calicoes, fiaimel, shawls, cutlery, and earthenware. 
Besides these the paper-mills, dl-mills, tanneries, refineries 
if beet-root and foreign sugar, distilleries, and bleach-fields, 
cattered throughant the department, give employment to 
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a great number of hands. Althongh seams of coal are 
found and wrou^t at Ligny, most of the coal used in the 
department is imported from England or Belgium. Build- 
ing stone and fuller’s earth are plentiful The fisheries 
along the coast are extensively prosecuted for Parisian 
consnmpt, and consist diiefiy of lobster, oyster, herring, 
and macterd fishing: There is a canni from Caen to 
Onistreham. A line of railway from Paris to Cherbourg 
runs through the country and ^ves off five brandies. The 
department is divided into six arrondissement^ — Caen, 
Fi^ise, Bayenz^ Vire, losienx, and Pont I'Evfiqne, the 
chief towns of which bear the same name. The principal 
port is Honfieur. The population in 1872 was 454,012. 

CALVART, Denis (1555-1619), a Flemish painter, 
bom at Antwerp in 1555. After studying landscape- 
painting for some time in hm native city he went to 
Bobgna, where he perfected himsdf in the anatomy of the 
human form under Prospero Fontana, and so completely 
lost the mannerism of Flemish art that his paintings appear 
to be the work of an Italian. From Bologna he went to 
Rome, where he assisted Sabbatini in his works for the 
Bipal palace, and devoted much of his time to copying and 
studying the works of Raffaella He ultimately returned 
to ]^logna, and founded a school, of whidi the greatest 
ornaments are Guido and Domenichino. His works are 
especially admired for the power of grouping and colouring 
which timy display. He died at Bologna in 1619 

CALVFRT, Geoboe; Lobd Baltimobe (1582-1632), 
one of the principal secretaries of state under James L, was 
bom at Kipling in Yorkshire in 1582. He was educated 
at Oxford, and after travelling on the Continent entered 
public service as sccretaiy to Robert Cedi, afterwards earl 
of SaUsbmy. In 1617 he was knighted, and in 1619 ho 
was made one of the principal secretaries of state. He 
retained office for five years, at the end of which tcmi he 
resigned, alleging as a reason that he had recently adopted 
the Catholic faitm He still continned at court, however, 
in the capadty of a privy-councillor. In 1625 he was 
made Baron BMtimore, in. the county of Longford, Ireland, 
and among other rewards he received for his services was a 
patent as lord of the province of Avalon in Newfoundland. 
As this colony was mudi exposed to the attacks of the 
fikench he left it, and obtained another patent for Mary- 
land, in the north of Virginia. Ho died in 1632 before 
the grant was confirmed, but in that year it was made out 
in the name of his son CedL The city of Baltimore derives 
its name from the title of this family. 

CALVI, a fortified town in Corsica, the capital of an 
arrondissement, is situated on a peninsula in the bay to 
which it gives its name, 38 miles 'W.S.W. of Bastia, in ‘12” 
34' 7" N. lat. and 8” 45' 10" E. long. Its position is 
unsheltered, and its ancient fortifications present a, mournful 
appearance, while its climate is rendered unhe.Mthy by the 
exhalations from the neighbouring bgoon. Since the 
foundation of He Ronssc by Paoli it has greatly decayed, 
and its interest is now mainly historical or antiquarian. 
The most important buildings are the old palace of the 
Genoese governor and the church with the monuments of 
the Baglioni family. Calvi was founded in the 13th cen- 
tniy by GiovannicOlo of Pietra Allerata, one of the military 
adventurers of that restless period. In 1276 it parsed into 
the hands of the Genoese, and from that dato it was 
remarkable for its adherence to their side. It was attackc<l 
by De Thermes in 1533, and two years after it stood no 
fewer than three sieges with such determined rv'i^tnnra 
that the Genoese senate caused Civifas Calvi ttmp^ j!J' Its 
to be carved on the chief gate of the city, which still pre- 
serves the proud inscription. In 1794 Calvi was captured 
by the English, but it was retaken by the Corsicans in the 
following year. Fopnlation in 1872, 2I6‘1. 
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OALYEN, John (1609-1564), vras bom at Noyon, in 
Picardy, July 10, 1509. Hisfatlier, Gerard Calvin orCta.uvin,’ 
was a notary-apostolic and procurator-fiscal for the lordship 
of Noyon, besides holding certain ecclesiastical offices in 
connection vrith that diocese. The name of hm mother 
was Jeanne Lefranc ; she was the daughter of an innkeeper 
at Oambray, who afterwards came to reside at Noyon. 
Gerard Calvin is described as a man of considerable 
sagacity and prudence, and on this account held in esteem 
by the i Bading men of the district. His wife added to 
considerable personal attractions the graces of a vivid and 
earnest piety, ^eir family consisted of four sons, of 
whom John was the second, and two daughters. 

Of Calvin’s early years only a few notices remain. His 
ffither destined him from the first for theological studies, 
being moved to this by the evidences afforded in his boy- 
hood of a religious tendency, and perhaps also by a shrewd 
apprehension of the kind of pursuits in which he was most 
fitted to excel The esteem in which the father was held 
opened for the boy a place in the household of the nobble 
&mily of De Montmor, where he received his elementary 
education along with the children of the house, though at 
bis father’s expense. In his thirteenth year his father, 
whose circumstances were not affiuenl^ procured for him 
from the bishop the office of chaplain in the CSiapdle de 
Ndtre Dame de la Gesine. A few days after his appoint- 
ment he received the tonsure, and on the 29th of May 1521 
he was installed in his office. The plague having visited 
Npyon, the young De Montmors were sent to Fans to 
pursue their studies there, and thither Calvin accompanied 
them, being enabled by the income received from his 
benefice to meet the expense of a residence in the metropolis. 
Bjs first school was the College de la Marche, at that tame 
under the regency of Maturin Cordier, a man of excellent 
diaracter, of sound learning, and of hi^ repute os a teacher. 
To him (Mvin ever acbiowledged himself indebted for the 
benefits received under his tuition. In dedicating to litm 
his Commented' on the First l^istle to the Thessalonians, 
as eximia e pietatis et doctrinse viro,” he declares that so 
had he been aided by his instruction that whatever subset 
quent progress he had made he'only regarded as received 
from him, and ‘‘ this,” he adds,” I wish to testifyto posterity 
that if any utility accrue to any from my writings they 
may acknowle^ it as having in part flowed from thea” 
From this institution he removed to the College Montaigu, 
where he had for instructor a Spaniard, who is described 
as a man of leammg, and to whom Calvin was indebted for 
the culture of his already acute intellect, by the study of 
dialectics and the schc^tic philosophy. Whilst at school 
the future reformer distinguished himself by his superior 
abilities, and hm indefe^ble .assiduity. He speedily 
outstripped all his competitors in grammatical studies, and 
by Im skill and acumen as a student of philosophy, gave 
iruitiul promise of that consummate excellence as a reosoner, 
m the departoentof speculative truth, which he afterwards 
displayei Intensely devoted to study he cared little for 
the pastimes m which his fdlow scffiolais indulged: he 
munned somety, and was more disposed to censure the 
faTOhties of those around him than to seek the solace of 

he was Btfll more so to 
P®le face and attenuated frame bore witness 
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at once to the rigour of his abstinence and the ardour rith 
which he prosecuted his studies. In his nineteenth year 
he^ through the influence of his father, obtained the Ihiog 
of Marteville, to which ho ^ras presented on the 27th of 
September 1527. After holding this preferment for nearer 
two years, he exchanged it in July 1529 for the cure of 
Pont I’Evdqne, a village near to Hoyon, and the place to 
which his father origin^y belonged. He appears to have 
been not a little elat^ by his early promotion, and although 
not ordained, he preached several sermons to the people 
But though the career of ecdesiastical preferment was thus 
early opened to him, Calvin was destmed not to become a 
priest oi the Church of Borne. A change came over the 
mind both of his father and himself respecting his future 
career. Gerard Calvin, looking at things .ody from a 
worldly point of view, began to suspect that he had not 
chosen the most lucrative profession for his son, and that 
the law offered to a youth of his talmts and industry a 
more promising sphera^ His son, on the other hand, had 
come under an influence of a very different kind, bnt whid, 
with still more decisive impulse, inclined him to rdinquidi 
the ecclesiastical life. Through the counsels of his iriation, 
Pierre Robert Olivetan, the first translator of the Bible into 
Ftench, he had been led for the first time to^ study the 
sacred volume, and to test his relirious onmions and 


volume, and to test his reli^ous opiruons 
practices by its dictates. The result was thali though not 
yet detached from the faith of the Bomish church, he ^ 
very willing to relinq uis h all thonghts of becoming a prieA 
in that communion. He accordingly readily complied with 
his father’s suggestion j and having resigned his cure, he 
removed from Paris to Orleans, in order to study law under 
Pierre de l^toile, a distinguished jurisconstdt, and at t™ 
time professor there. On this new pursmt CSalnn enterea 
with characteristic ardour, and such was his 
knowledge, that he frequently occupied the chair m ta 
professor, while his general reputation for ability ® 

ship stood so high that, on leaving Orleans, he r^vea t 
grade of doctor without payment of the usual few, m 
compliment to his merits. ()ther studies, however, 
those of law had occupied him whilst in this city. ^ • 

who had destined him for a very different carew, wM m 
providence preparing him for tte work ho had to do. 
miiid, at first hardened by the influence of early supers 
was, he himself tdls us, brought by sudden ^ 

a state of dodlily.® An ardent desire to at^ pro v 

in sacred knowledge took possession of him, ana ^ 

this did not lead him to renounce other studies, it^ 
him frigid in the pursuit of them. At ^ ® i...« 

diligent student, he seems at this time 
impelled by his zeal beyond those bouiiifa whi 
r^ard to health would impose. It iras hip Yv°m.imin(r 
fru^ supper, to labour till midnight, and in , ..—gj 
when he awoke, he would, before he arose, rocal e 

what he had read the previous day, so M w 
thoroughly his own. “ By these profane^ 

Beza, "he secured indeed a solid eniditaOT,- 
cellent memory; but it is probable he at tne 
sowed the seeds of that disease winch 
various illnesses in after life, and at lostbrougas p“ 

premature death.”^ ' ^nnspcutelus 

From Orleans Calvin wont to Boui^es to p 
studies under a learned Italian of Ac ro*®®, .^led a® 
whom Francis L had invited into Frww^ a I«icani« 
a professor of .law in that university, n® . ^ pro- 
acquainted with Melchior Volmar, a Germ » 
fessor of Greek at Bouiges, and a man or so ^ 
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as \rell as esemplaiy character. By lum Calvin vras tanght 
Greek, and introduced to the study of the New Testament 
in its ori^nal language, a service which he gratefully 
acknowled^ in one of his printed works.' The conversa- 
tion of Yolmar also seems to have been of use to him in 
deepening his religions convictions, and confirming hiip in 
his attachment to the doctrines of the Reformation. These 
were now beginning to be widdy diffused through Rranc& 
Twdve years had elapsed since Luther had published his 
theses against indulgmces, — twdve years of intense excite- 
ment and anxious discussion, not in Germany only, but in 
almost all the adjacent kingdoms In France there had 
not been as yet any overt revolt against the CShntch of 
Rom^ but multitudes were lending a friendly ear to the 
Reformed doctrines, and a few were in secret rqoicing in 
having heartily embraced them To such Calvin united 
himsdf whilst at Orleans, and after his removal to Bonrges 
he became a teacher, both in private conference with 
inquirers and by discourses in more public assemblies. 
"Before a year had elapsed,” says he, speaking of his con- 
version,-" who were desirous ^ a purer doctrine were in 
the haUt of coming to me, though a novice and a tyro,.for 
the purpose of learning.''^ And Beza tells ns that he not 
only fortified the &w bdievets who were in the town, but 

C ihed often in some of, the neighbouring mansions and 
ets, whereby he wonderfully advanced the kingdom of 
God in many &milies, amongwhich he specifies that of the 
lord of Ligniires, who with his lady heard with approval 
the new doctrines.^ In enga^pr^ in sndti effort^ Calvin 
appears to have yi^ed to a constraining sense of duty 
rather than to have followed the bias of bis own inclina- 
tions. "By nature,” says he, "somewhat clownish (tub- 
Tuttictts), I tdways p^erred the shade and ease, and would 
have sought some hiding-place ; . but this was not permitted, 
for all my retreats became like public schools.”^ Nor did 
,he infuse any of the enthusiasm which usually marks the 
young reformer into his addresses. " He tanght the truth,” 
says Beza, "not with affected eloquence, but with such 
depth of ]teowledge and so much eoUd gravity of s^le, that 
there was not a man who conld hear him without being 
ravished with admiiatioa” * 

BSs residence at Bouiges was cat short by the sudden 
death of Ms father, which occasioned his retain to bis 
native place. Immediately after Ms father’s decease, he 
seems to have paid a hasty virit to Paris, and then to have 
' retained to Noyon, where he resided for a couple of years 
or so. At the dose of this period he appears to have 
retained to Paris, where he apparently resided from 1529 
to 1532, as letters written by Mm are dated from Paris ia 
these years. While there he lodged with a tradesman, 
Etienne de la Foige, who early fell a victim to Ms zeal 
for the Reformation, and "whose memory," Calvin says, 
" should be blessed among hdiefers as a holy mar^ for 
Christ.”*’ Ih his house the friends of evangelical tnith 
were wont to meet, and Calvin not only associated with 
them, hut fieqaen%' preached in their assemblies. To 
the great joy of all such, he at length entirely relinquished 
his legd pursuits and devoted himself afresh to theology, 
— giving Mmself up wholly to the work, preaching Ttitb 
great energy, and nring tm the means in his power to 
win converts to the truth, as wdl as to confirm those by 
whom it had been already embraced. By this time the 
Reformation had attracted so many adherents in France, 
that the upholders of the established system became 
infnxbted, and attempted to stay its further progress by 
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the most cmd persecutions. It was whilst these were 
raging that Calvin issued his first publication, an edition of 
Seneca’s tract De dnnentta, with an elaborate commentary. 
Ibis book he published at his own cost, and dedicated to 
Clande Hangest, abbot of St £loi, a member of the De 
hlontmor family, with whom Calvin had been brought up. 
The commentary, which is written in that pure and terse 
Latirrity whiifii (firamcteiizes all Calvin’s works composed 
in the I^gnageof ancient Rome, displays extensive acquaint- 
ance with ancient literature, though the author has fallen 
into the extraordinary mistake of nmning the two Senecas, 
father and son, into on^ and making the philosopher die 
1 15 years old. It has suggested that Oilvin pubh'shed 
this work with a view to infiuence the king to put a stop 
to the perseention of the Protestant^ but there is nothing 
in the treatase itself or in the commentary to favonr this 
opinion. 

This work was published in April 1532, and seems to 
havebronght Calvin more of honour than of profit. It 
appears, indeed, that he had some difficulty in paying the 
cost of its pnblication; and it is probable that it was 
ymrtly in order to meet this tirat be sold at tMs time tbe 
slender patrimony wMch his fatoer had left him. He at 
this time also i^qnished the ecclesiastical preferments 
which he had Mtherto continued to hold, an act which, 
though demanded by the change that had taken place in 
his reffgions views, was entirely voluntary on Ms part, and, 
when viewed in connection with his then straitened dream- 
stances, most be pnt to the credit of Ms iategxity and 
disinterestedness. He was now in his twenty-fourth year, 
and wos already recognized as at the head of the Reforma- 
tion movement in France. An occasion soon occurred 
wMch brought him into open collision with the dominant 
party. Niwolos Cop, toe newly-dected regent of the 
Sotbonne, had to deliver an oration according to custom in 
the Cbnidi of the Hatarins, on the feast of All Saints. 
Being intimate with CMvin, be pronounced an oration 
which the latter had prepared for Mm, " of a totally different 
BOFly” says Beza, "from what was customary.”^ It was, in 
fact, a defence of toe Beformed opinions, especially of the 
doctrine of jusrification by futb alone. This was more 
toon toe Sorbonnists could bear, and Cop, being summoned 
to appear before toe parliament, found it necessary to make 
Ms escape from Paris to BaseL An attempt was at too 
some time made to seize Calvin, but bemg forewarned of 
the des^n by Ms friend^ be also made Ms escape. His 
lodgings, however, were searched, and Ms books and {mpers 
seized, to toe imminent peril of some of Ms friends, whose 
letters were found in bis repositories. He Mnisclf retired 
first to the castle of Lord de Hazeville near Slontes, and 
after that to Saintongc, where he was the guest of Louis 
du Tillet, a canon of AngonlCme, and where at the request 
of Ms host he prepared some short discourses, which were 
circulated in the surrounding parishes, and read in public 
to toe pe(q>Ie. He subsequently removed to Ncrac, the 
residence of toe queen of Navarre, toe only sister of Francis 
L, who then favoured the Reformers, and through whose 
intercession the storm that had broken out against them 
pus for toe time abated. Here he became acquainted n-rth 
toe venerable Jacques Lefevre d' Estaplcs, a scholar and 
man of science, whom toe qnecn bad rescued from tbe fury 
of the Sorbonnists, and engaged as tutor to her cMIdrcn. 
By Mm Calvin was warmly received, and his future 
eminence as a reformer of toe church pr^icted. 

It has been asserted to.!! it was whilst resident at 
Saintonge that Calvin prepared toe first sketch of bis 
Inutitutio CRrutiana: Rdimonis; but this bss aot 1‘ccn 
proved. His residence in that retirement continued only 
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for a very few montlis ; for, in 1534, we find him first at 
N(^on, his native plac^ and soon after again in Foils. 
Here he was compiled to remain concealed, in consequence 
of the measures which the enemies of the Beformation were 
stiU pnisuing against its adherents. At the risk of his lif^ 
however, he came forth to meet one whom he was after- 
wards to encounter under very different circumsinnces, the 
Spanish physician, Servede or Servetns, who was even then 
engaged in propagating his heretical notions concerning the 
Trmity. Servetns having e 2 q>ressed a desire to have a con- 
ference with Galvin, it was arranged that they should meet 
and discuss their confiicting opinions ; but though Calvin 
waited for him long at the time and place appointed, 
Servetns failed to make his appearance, “ being,” says Beza, 
“ unable to endure the sight of Galvin,” but more probably 
deterred by the danger to which both were e:q)osed from 
the hostility of the ruling powers. Calvin’s design in 
acceding to this colloquy seems to have been a kindly one 
towards Servetns. " Not without danger to my life,” ho 
himself says, "I offered to deliver him from his errors.”* 
Nor was Servetns the only errorist whom Ctdvin endeavoured 
at this time to confute. The Anabaptists of Germany had 
spread into hhnnce, and were disseminating many wild and 
fanatical opinions among those who had seceded from the 
Church of Borne. Among other notions which they had 
imbibed, was ttat of a sleep of the soul after death. To 
Calvin this notion appeared so pernicious, that he composed 
and published a tmtise in refutation of it, under the title 
of PspehopanTu/diia, In this work he chiefly dwells upon 
the evidence from Smpture in favour of the belief that the 
soul retains its intelligent consciousness after its separation 
from the body,— passing by questions of philosophical 
speculation, as tending on such a subject only to minister 
to an idle curiosity. - ^ 

The Pay^pemnp^ia was published in 1634 at Orleans, 
whither Oalvm had been constrained, in consequence of the 
violenM of the persecution at Paris, to retreat On his 
way thitlmr he stopped for some time at Foitieis. Here 
many gathered round him desirous of instruction from him • 
and in a grotto near the town he celebrated for the first time 
the communion m the Evangelical Church of France. 

of rock- as a table. From this time 
forward ^ influence became supreme, and all who 
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oils?' ” P**J“<Joed judge, pronounces him “the most 
Cluistian man of his time,” and attributes to this Ss 
success as a i^ormer. Certain it is that already he had 
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the l^testant princes of Germany, resorted to the unwortlB 
eiqpedient of instructing his ambassador to assure the latte 
that it wM only against the Anabaptists, and other parHes 
who caUed in question all civil magistracy, that his severiHes 
were exercised. Calvin, indignant at the calumny which 
was thus cast upon the Beformed party in France, hastily 
pre^^d for the press his Insiitutea oftU ChrisUmBidigm 
which he published as a confession of the Beformed faith' 
and dedicated to the king. This work Calvin says he 
wrote in Latin that it might find access to the learned in 
all lands.2 Soon after it appeared he sot about translating 
it into French, as he himself attests in a letter dated 
October 1536. This sets at rest a question, at one time 
much a^tated, whether the book appeared first in French 
or in Latin. The earliest Frendi edition known is that of 
1540, and this was after the work had been much enlaiged, 
and several Latin editions had appeared. In its first fotm 
the work consisted of only six chapters, andjras intended 
merely as a brief manual of Christian doctrina It appeared 
anonymously, the author having, as he himself says, nothing 
in view beyond furnishing a statement of the faith of 
the persecuted Protestants, whom he saw cruelly cut to 
pieces by impious and perfidious court parasites.^ In this 
worlq though produced when the author was only twenty- 
five years of age^ we find a complete outline of that theo- 
logical system which has since borne bis nama In none 
of the later editions, nor in any of his later works, do we 
find reason to believe that he ever changed his views on 
any essential point from what thqy were at the period^ of 
its first publication. Such an instance of maturity of mind 
and of opinion at so early an age, would be remarkable 
under any circumstances: but in Calvin’s case it is rendered . 



UJ3 gave himself to theological 
doubted also if the history of literature presents 'US with 
another instance of a book written at so early an ag^ which 
has exercised such a prodigious influence upon the opinions 
and practices both eff contemporaries and of posterity. 

After a short visit to the court of the duchess of Fernoa, 
which at that time afforded an a^lnmto several learned 
and pious fugitives from persecution, Calvin returned to 
France to arrange his affairs before -finally taking farewell 
of his native country. His intention was to settle at Basel, 
and to devote himself to study. But being unable iu con- 
sequence of the disturbed state of the country, to ream 
Basel by the ordinary route, .he had to take the rente 
through Geneva. Whilst in this city his farther 
was arrested, and his resolution to pursue the quiet jm 
of studious research was dispelled, by what he calls 
“formidable obtestation” of Farel.^ After many stru® . 
and no small suffering, this energetic spirit had j 

in planting the evangelical standard at i.^ 

anxious to secure the aid of such a man as . 

entreated him on .his arrival to relinquish his d®^ 
going farther, and to devote himself to the work in 
city. Calvin at first declined, alleging ns an exenw 
need of securing more time for personal improyemen » 
could not be obtained were he engaged m -g-j 
work. To the ardent Fard this seemed a mere p 
for indolence. “ I tell you,” he continued, ‘ m “ . y* 
this pretence of your studies, in the “<i®® this 

God, that if you will’ not devote yourself with n 
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l’rotMtante,but“lSou^^^ Je- persecution of the 


work of the Lord, the Lord will curse you as one 
not Christ BO much as himself." Startled by t 
ciation, and feeling as if Gted had laid his 
detain him, Calvin consented to remain at Pen > — — 

* This edition forms a small Svo of 614 ^*^il**”* 

It appeared at Bosol from the press of Thomos Platter 
Lasins in March 1536. 
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lie iraB immediateilj appointed teacher of theblog}:. He 
was also elected preacher by the magistrates widi the 
consent of the pet^le, bat this office l^e tronld not accept 
until it had been repeatedly pressed upon him. His 
services seem to hare been rendered for some time gratui- 
tonsly, for in Febmaiy 1537, there is an entry in the city 
registers to the effect that sis crowns had b^ voted to 
him, “since he has as yet hardly received anything.” 

Galvin was in his twenty-eighth year when he was thus 
constrained to settle at Geneva; and in this city the 
rest of his Ufe, with the escqition of a brief interval, was 
^ent.' The post to which he was thus called was not an 
easy one. H^ough the pec^e of Geneva had cast off the 
yoke of Borne, they were still “bat very imperfectly en- 
hghtened in divme knowledge; they had as yet hardly 
emerged from the filth of the papacy.”^ This laid them 
open to the incursions of those fanatical teachers, whom 
the excitement attendant upon the Beformation had called 
forth, and who hung mis<^evously upon the rear of the 
reforming body. To obviate the evi& thence resulting, 
Galvin, in union with hhrel, drew up a condensed state- 
ment of Christian doctrine conristing of twenty-one oriides. 
This the dtizens were summoned, in parties iff ten each, to 
profess and swear to as the co^ession of their faith — a 
process which, thou^ not in accordance with modem 
notions of the best way of estaUiahing men in the faith, 
was gone through, Galvin tells us, “ with much satisfaction.” 
As the people took this oath in the capacity of eititau, we 
oiay see here the basis laid for thatthrocraticaystem which 
snteeqaently became peculiarly charaeteristie of the Genevan 
poBiy. Deeply convinced of the importance of education 
for the young, Galvin and his coadjutors were solicitous to 
establish schools throughout the canton, and to enforce on 
parents the sending of their children to them; and os he 
had no faith in education apart from rdigious training, he 
drew up an dementoiy catechism of Christian doctrine 
which the cluldren had to leam whilst th^_ were receiving 
secukr instruction. Of the troubles whidi arose from 
&natical teachers, the diief proceeded from the efforts of 
the Anabaptists; but these Galvin and his colleagues so 
effectually silenced by means of a public disputation held 
on the ISth of Haim 1537, that they never afterwards 
appeared at Geneva. Ih the course of this year also, the 
peace of Calvin aud his friends was mudi ffisturbed, and 
thmr work interrapted, by a turbulent and unprincipled 
preadier named Peter Caroli, wlu^ after many tinges of 
religious profession (with none of which, however, hw he 
associated anything of tme religion, or even much of 
ordinary morality), had assumed the diaracter of a stickler 
for orthodoxy, lb tins character he accused the Geneva 
divines of Satellianism and Arianism, because th^ would 
not enforce the Athanasian cre^ and Imd not used the 
words “Trinity” aud "Person” in the confession they had 
drawn up. Lr a ^nod held at Bern the matter was fully 
discussed when a verffict was ^ven in favour of the 
Geneva divines, and Caroli deposed from his office and 
bauiriied Thus ended au affair which seems to have 
occasioned Colvin much more uneasiness than the diar- 
acter of his assailant, and the manifest fdsehood of the 
charge brought against him, would seem to justify. Two 
brief tracts, intended to expose the evils and warn a^inst 
the seductions of Popery, one entitled De Fugimda 
Idolatria, the other De Fapistieu Sacerdoiiis, must be 
added to the labours of Cabin this year. 

Hardly was the afiair of Caroli settled, when new and 
severer trials come upon the Genevan Beformets. The 
severe simplidty of the ritual which Parel had introduced, 
amd to whidi &lvin had conformed ; the strictness with 
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which the ministers sought to enforce not only the laws of 
morality, but certain sumptuary regulations req>ectir^ the 
di^ and mode of living of the citizens; and their deter- 
mination in spiiitnal matters not to submit to the least 
dictation from the civil power, led to sndi violent dis- 
sensions tlmt Calvin and his colleagues refused to administer 
the saciammt to the people. For this they were banished 
from cify. They went first to Bern, and soon after 
to Zurich, where a s^od of the Swiss pastors had been 
convened. Before this assembly they pleaded their cause, 
and stated what were the points on which they were 
prepared to insist as needful for the proper discipline of 
the dmrdi. They dedared that they would yield in the 
matter of ceremonies so &r as to employ unleavened bread 
in the encharist, to use fonts in baptism, and to allow 
festival days, provided tlie people might pursue their 
ordinary avocations after public service. These Calvin 
regarded as matters of indifference, provided the magistrates 
did not make them of importance, by sedring to enforce 
them; ond he was the more willing to concede them, 
because he hoped thereby to meet the wishes of the Bernese 
brethren, whose ritual ^vas less simple than that established 
by Farel at Geneva. But he and his colleagues insisted, 
on the other hand, that for the proper maintenance of dis- 
, dpline, there should be a division of parishes — that 
I excommnnications should be permitted, and should be 
under the power of elders diosen by the cooncO, in conjunc- 
tion with tile deigy — ^that order should be observed in the 
admission of preachers — and that only the clergy should 
officiate in ordination by the lajing on of hands. It was 
proposed also, as condudve to the welfare of the diurdi, 
that the sacrament of the Lord's Supper should be ad- 
ministered more frequently, at least once every month, 
and that congregational singing of psalms should be 
practised in the churches. On these terms the synod 
interceded with the Genevese to restore their pastors;’ but 
through the opposition of the Bernese this was frustrated, 
and a second edict of banishment was the only response. 

Calvin and. Farel betook themselves, nnder these circum- 
stances, to Basd, where they soon after ecjiaratod, Fare! to 
go to Heufdiatel, and Calvin to Strasbnrg, At the latter 
place Calvin, resided fill the autumn of 1541, occupj-ing 
himself partly in literary exertions, partly as a preacher in 
the French church, and partly as a lecturer on thcologj'. 

In 1539 he attended the convention at Frankfort as the 
companion of Bucer, and in the following year he ai>pcarcd 
at that at Hagenau and Worms, as the delegate from the 
city of Strasbuig. He was present also at the diet at 
Batisbon, where be became personally acquainted with 
Hehmehthon, and formed with him a friendship which 
lasted through life. It is' to this period of his life that we 
owe the completed form of his Inttitvtio, his Commentary 
on the Epistle to the Bomans, and Iris Tract on the Lord’s 
Supper. Notwithstanding his manifold engagements, he 
found time to attend to the tenderer affections ; for it ^ras 
during his residence at Strasburg that he married Idclctte 
de Bures or van Buren, the widow of a person n-amed 
Stordcr. whom be had converted from Anabaptism. In 
her Calvin found, to use his own words, “ the excellent 
companion of his life,” a “precious help” to him amid his 
manifold labours and frequent infirmities. She died, in 
1549, to the great grief of her husband, who never ceased 
to mourn her loss. 

During his absence, disorder and irrcligion bad prevailed 
in Geneva. An attempt was made by Sadolct, bishop <A 
Carpeatras, to take advantage of this so as to restore the 
papal supremacy in that district ; but this design Calvin, 
watchful over the interests of his ungrateful ffoch, though 
1 esled from them, completely frustrated bt* wriiiug such a 
I reply to the letter which the bishop had addressed to the 


* Beso, I'lt. Oitr. an. 1536. 
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Genevese, as constrained Mm to desist from all further 
efforts. He seems also to have kept up his connection witk 
Gpeva by addressing letters of counsel and comfort to the 
faithful there who continued to regard Mm with affection. 
It was whilst he was still'at Strasburg that there appeared 
at Geneva a translation of the Bible into French, bearing 
Covin’s name, but in reality only revised and corrected by 
him from the version of Olivetan. Meanwhile the way 
had been opened for Ms return to the post whence he 
had been driven in that diy. In the summer of 1541, the 
decree of his banishment was revoked, and in the following 
September he yielded to the earnest entreaties of his now 
penitent flock, and returned to Geneva, where he was 
received with the utmost enthusiasm. He entered upon 
his work with a firm determination to carry out tM)se 
reforms wMch he had originally purposed, and to set up in 
all its integrity that form of church policy which he had 
carefully matured during his residence at Strasburg. He 
now became the sole directive spirit in the church at 
G^ova. Farel was retained 1^ the Neufchatdois, and 
Vwt, soon after Calvin’s return, removed to liausanne. 
^ duties were thus rendered exceedingly onerous, and Ms 
labour became excessive. Besides preaching every day in 
each alternate week, he taught theology three days in the 
week, attended weekly meetings of his consistory, read the 
Sonptnres once a we^ in the congregation, carried on an 
extensive correspondence on a multiplicily of subjects, 
prepared commentanes on the books of Scripture, and was 
engaged repeate^y in controversy with the opponents of 
his opimon^ «I j^ve not time," he writes to a friend, 
to look out of my house at the blessed sun, and if tMnm 
^tmue thus, 1 8btm forget what sort of appearance it h^ 
T^en I have settled my usual business, I have so many 
letters to wnte, so many questions'to answer, that many a 

of sleep being bron^t 

sketch follow hm through 
^ returned to 

^ lading 


Of the rontroversies in which Calvin embarked, one of 
impor^t was that in which he defended hfe 

Sfom oMhty Luther on 
him in a work published in L Ji.- vT. j replied to 

™ L im rsivr 

fled from Fiance and comeVn had 

as a physician. In becominu appeared 

not relinquished thcolomcaf j 

oiiponcnt of predestinaran being a zealous 

occasion, after a sennan «n on one 
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a scene ebo'uld oc^rTnlh^ror^^^^ 

The pastors resolved to have n ’ Bolsec into custody, 
tin* rouncil ; Td for tuu d 

ducted by him and Onlir. discussion was con* 

doubted which of ? ‘ course to take; not that 

but thigr were unable to 


determine to what e^t and in wMch way Bolsec shenld 
be punished for Ms heresy. The question was submiS 
to the Swiss churches, but they also- were divided in 
their judgment, some counselling severity, others eenfis 
measures. The result %vas that Bolsec was banished from 
Geneva. The eneimes of Calvin insinuated that he 
counseled the infliction 'of a heavier penalty; but this he 
himself in a letter to Bullinger indignantly denies. M this 
controvert ultimately sev^ othen^ indudiog nogfaiiiA 
Pabri, and even Bullinger and Md^chthon took part 
agai^t Calvin, and only Beza appeared as a 
coadjutor. Bat the most memorable of all the contro- 
versies in wMch Calvin was engaged, was that into which' 
he was brought in 1653 with his old antagomBt Servetna. 
After many wanderings, and after having been condemned' 
to deatii for heresy at ITieun^ from whidi he was fortunate 
enongh to make Ms escape, Servetus arrived in July 1553 
at Geneva. He appears to have remained in quiet here 
for some time^ and was abont to leave for Zurich when, 
at the instigation of Galvin, he was arrested and conveyed 
to prison on the charge of blasphemy. This charge was 
founded on certaiu statements in a book published by him 
in 1553, entitled Ghristianismi HuUtutio, in which he 
animadverted in terms needles^ offensive on the Cathoh’c 
doctrine of the Trinity, and advanced sentiments stroqgly 
savouring of Fantiieism.^ At the trial which followed 
Calvin' appeared as liis accuser, and the conflict was con- 
ducted between the two with much ability on both sides, 
and at the same time with no smaP keenness and bitter- 
ness. After a protracted trial, tiie accused was condemned 
to be Immt to death^ and was accordingly bnmed at 
Champd near Geneva, on the 27tb of October 1553. Fatd 
attended Mm in his last hours, and accompanied him to 
the ^^ce of execution. He had an interview also uith 
Calvin on the morning of the fatal day, when he asked his 
forgiveness, but refused to retract any of Ms expressions. 
Calvin has been mneb censured, not to say vitaperated, for 
his share in this unhappy transaction. la order to aggra- 
vate the charge a^inst bim it has been alleged that it was 
by his invitation that Servetns came to GenevBj tiiat it wm 
by Ms urgency that the inagistrates, over whom h“ 
influence was unbounded, condemned Servetus to death, 
and that it was to gratify a personal pique and thmn^ 
hatred of Servetus tijat he thus cruelly and rele ntlesy 
pursued him. Of these allegations not one can be 
and some are' undoubtedly falsa It is not true ihs 
Colvin induced Servetus to come to Geneva; on 
contrary, when Servetus intimated a wish to vmt that oy 
if it pleased Calvin that he should do so, Calvin 
very plainly that it did not please Mm, and refused to pi P 
himself for Ms safety should he come, as ho was 
should he come, to prosecute him to the deam. 

Calvin influenced the magistrates to condemn Senre 
true only in the same sense in wMch any public prosM 
who pleads before the judge for the m 

against whom he brings a criminal charge, may p® .. 
influence the judge to condemn Mm. As for the ^ . 

that Colvin’s influence with the magistrates was m 
tMs falls to the ground before the fact that at this . j 
was in a state of antagonism with the dommon FL 
That Calvin hated the doctrines which h® ^®®®f ♦linn<'W 
vetus’s book there can bo no doubt, and 
the author of such views as were there 

* A digest of Servetus’s views is given .^1- 
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deserving of death, if he refosed when reasoned with to 
recant, is unhappily tme; but that he Avas actuated by 
personal q>ite and anhnoaiy against Servetushimsdf there 
is no evidence; on the contrary we have his own egress 
dedacation that, after Serretns was convicted, he used no 
urgency that he should be put to death, and at their last 
interview he told Servetns that he never had avenged 
pnvate injuries, and assured him that if he would repent 
it would not be his fault if all the pious did not give him 
their hands.^ There is the &ct also tiiat Calvin rused his 
endeavour to have the sentence which had been pronounced 
against Servetus mitigated, death by burning bdng re- 
garded by him as an “ atrodty," for which he son^t to 
substitute death the sword* All that can be justly 
charged against Calvin in this matter is that he took the 
initiative in bringing on the trial of Servetus, that as his 
accuser he prosecuted the suit against him with undue 
sevetify, and that he approved the sentence which con- 
demned Servetns to deatiL When, however, it is remem- 
bered that the unanimous dedsion of the Swiss churches 
and of the Swiss state (governments was that Serretns 
deserved to die; that the general voice of Christendom was 
in favour of this; that even such a man as Mdanchthon 
afSrmed the justice of the sentence;* that an eminent 
English divine of the next age should declare the process 
against him “just and hononrable,”^ and that only a few 
voices here and there were at the time raised against it, 
candid and impartial men rrill be ready to accept the 
judgment of Coleridge that the death of Servetns was not 
“ (Jalvin’s guilt eqiedally, but the common opprobrium of 
all Enn^ean Christendom.” * 

The here^ of Servetns was not extirpated by his death, 
but none of his foiUowets were visited with severer penalties 
than that of banishment from Geneva. The trials of 
several of these, with tiie conferences and controversies 
connected with them, occupied much of Calvin’s time for 
several years. He was also involved in a protracted and 
somewhat vexing dilute with the Lutherans respecting 
.the Lord’s Snpper, which ended in the separation of the 
evangelical party into the two great sections of Lntherans 
and Befotmed, — the former of whom hold that in the 
encharist the body and blood of Christ are objectively and 
consnbstantially present, and so are actually partaken of by 
the communicants, whilst the latter nlaintain that there is 
only a virtual presence of the body and blood of Christ, 
and consequently only a qiiritnal participation thereof 
through faith. In connection with these controversies on 
pmnts of faith, Calvin was for many years greatly disquieted, 
and sometimes even endangered, by the (^position offered 
by the libertine parly in Qeneva to the ecclesiastical 
disripline which he had estabUshed there. His ^tem of 
chuTW polity was essentially theocratic; it assumed that 
every member of the state was also under the discipline of 
the church; and he asserted that the right of exerdsing 
this discipline was vested exclnsively in the consistory or 
body of preachers and elders. His attempts to ca^ ont | 
these views brought him into collision both with the 
anthoriti« and with the prpnlac^ — ^the latter bemg enraged 
at the ^traints imposed upon the disorderly by the 
exercise of dinrch disdpline, and the former being inclined 
to retain in their own hands a portion of that power in 
things spiritual which Calvin was bent on placing 


* Eldelis Erronmi Serreli, init CalTini Ojp. t. ix. 

3 Cdriii to Fan], SOth Asg. 1553. 

3 Tao Jadieio ptorsns asseatlor. ASnao ctiam Twttos aiagististiis 
Joste tadsse qnod bomiiiem Uaspbemnm, le oidise jcdiests, inteiftce- 
nnt.— Mehnehthoa to Calvia, Uth Oct. 1554. 
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exdnsively in the hands of the church miens. His daunt- 
less courage, his perseverance, and his earnestness at length 
prevailed, and he had the satisfaction, before he died, of 
seeing Ms fevourite sj-stem of chnrch polity firmly 
estabEshed, not only at Geneva, but in other parts of 
Switzerland, and of kuorring that it hod been adopted 
substantially by the Reformers in France and Scotland. 
Nor was it only in rdi^ons matters that Cte.lvin busied 
himsdf ; nothing was indifferent to him that concerned the 
welfare and good order of the state or the advantage of its 
dtizens. His work, as has been justly said, “embraced 
everything/’ he was consulted on every affair, great and 
smaU, that came before the conndl, — on questions of law, 
policy economy, tradei, and manufactures, no less than on 
questions of doctrine and diurch polity. To him Geneva 
owed her trade in doths and vdvets, from whidi so much 
wealth accmed to her dtizens ; sanitary rcgnlations were 
introdnced by him wMch made Geneva the admiration of 
all visitors ; and in him she reverences the founder of her 
college, wMch still flourishes, and from which so many 
learned men have gone forth. 

Amidst these mnltitndinons cares and occnpations, 
Galvin found time to commit to writing a number of works 
besides those provoked by the various controversies in wMch 
be was engaged. The most numerous of these were of an 
ex^etical cimracter. Inrlnding discourses taken down from 
his lips by faithful auditors, we have from him expository 
comments or homilies on nearly all the books of Scripture, 
written partly in Latin and partly in French. In the 
estimation of many, these constitute the most valuable of 
his works. His candour and sincerity as an inquirer into 
the meaning of Scripture — ^his jndidousness, penetration, 
and tact in didting his author’s meaning — ^his precision, 
condensation, and condnnity as an expositor— the accuracy 
of his learning, the closeness of his reasoning, and the 
elegance of his style, all conspire to confer a Mgh value on 
his exegetical works, and to make them at once rich sources 
of biblical knowledge and admirable models of biblical 
exposition. 

But it is chiefly os a theologian and the bead of a 
theological school that (>alvin is now known. This 
renders it fitting that some account should be here given 
of Ms theological system. This is developed in his 
Institutio, wMch, though produced originally at an early 
period of his life, was so frequently and carefully revised 
by him, that in the form in which it has come down to ns 
it presents Ms most matured views and thoughts. In some 
of his tracts and polemical writings certain of his doctrines 
ore more fully expounded, illnstratcd, and defended ; but 
nowhere has he advocated any tenet wMch is not in sub- 
stance to be found in the Inttitwlio. 

Huch of Calvin’s theology is common to him with all 
evangelical divines, and in the parts which are more 
peci^r to him and his school he follows closely in the 
steps of Augustine. The following may be regarded es hb 
characterbtic tenets, though all are not peculiar to him. 

Man as a sinner b guilty and corrupt. The first man was 
made in the image and likeness of God, which not only 
implies man’s superiority to all other creatnres, bnt indicates 
hb original parity, integrity, and sanctity. From thb state 
Adam fell, and in Ms fall involved the whole human race 
descended from Mm. Hence depravity and cotruption. dif- 
fused through all parts of the soul, attach to all men, and thb 
first makes them obnoxions to the anger of God. and then 
comes forth in worla which the Scripture calls works of 
the flesh (GaL v. 19). Thnsall are held vitiated and per- 
verted in all parts of their nature, and on account sf such cor- 
ruption deservedly condemned before God, by whom nothing 
b accepted save rigbteousne.^. innocence, and ymrity. Nor 
b that a being bound for another's offence ; for when it b 
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anitl fTiftf. yfe through Adam’s sin have become obnoxious 
to the divine judgment, it is not to be taken as if we, 
being- ourselves innocent and Uameless, bear the fault of 
bis offence, but that, we having been brought under a curse 
through Ms transgression, he is said to have bound us. 
Trom him, however, not only has punishment overtaken 
os, but a pestilence instilled from him resides in ns, to 
wMch punishment is justly due. Thus even infan^ whilst 
they bring their own condemnation with them from their 
mother’s womb, are bound not by another’s but by their 
own fault. For though they have not yet brought forth 
the fruits of their iniquity, they have the seed shut up in 
them ; nay, thmr whole nature is a sort of seed of sin, there- 
fore it cannot but be hateful and abominable to God 
{Imtit. bk. ii. ch. i. sect. 8). 

To redeem man from this state of guilt, and to recover him 
from corruption, the Son of God became incarnate, assum- 
ing man’s nature into union with Hia own, so that in "Him 
were two natures in one person. Thus incarnate He 
took on Him the offices of Prophet, Priest, and King, and 
by His humiliation, obedience, and suffering unto death, 
followed ly Bis resurrection and ascension to heaven, He 
has perfected His work and fulfilled all that was required 
in a Bedeemer of men, so that it is truly afihmed that He 
has merited for man the grace of salvation (bk. iL ch. 
13-17). But until a man is in some way really united to 
Christ so as to partake of TTimj the benefits of ChrisPs 
work caimot be attained by him. How it is by the secret 
and special operation of the Holy Spirit that men are united 
to Christ and made members of Hia body. Through faith, 
whi(di is a firm and certain cognition of the divine 
benevolence towards us founded on the truth of the 
gradoim pro^e in Christ, men are by the operation of 
the Spirit united to Christ and are made partakers of TTia 
death and resurrection, so that the old man is crucified 
TWth Him and thy are raised to a new life, a life of 
righteousness and holiness.. Thus joined to Christ the 
believer has life in Him and knows that he is saved, 
having the witness of the Spirit that he is a child of God, 
and ^ving the promises, the certitude of which the Spirit 
had before impressed on the mind, sealed by the same 
Spnt on the heart (bk. iii. oh. 33— 3G). From faith pro- 
ceeds repentance, which is the turning of our life to God, 
proceeding from a sincere and earnest fear of God, and 
consisting in the mortification of the flesh and the old man 
vnthin ns and a vivification of the Spirit Throng faith 
^0 the believer receives justification, his sins are forgiven, 
he IS accepted of God, and is held by Him as righteous 
the nghteousness of Christ being imputed to him, and 
faith being the instrument by which the man lays ho ld 
on Christ, so that with His righteousness the man appears 
m Gods sight as righteous. This imputed righteousness, 
however, is not disjoined from real personal righteousn^, 
tor r^eneration and sanctification come to the beUever 
from Christ no less than jusSfication j the two blessings are 
not to be confounded, but ndther arc thy to be disjoined. 
The assurance which the believer has of salvation he 
receives from the operation and witness of the Holy Spirit : 

^ predestinated some to 
1 ““kind are predestin- 

^ Sr 

I ucraiacuts. Tlio ordinances, especially the 

church universal is the multitude gathered 


from diverse nations, which though divided by 
lime and place, agree in one common faith, and it is bonnd 
by the tie of the same religion ; and wherever the woid of 
God is sincerely preached and the sacraments are dnij 
administered, according to Christ’s institute, there beyond 
doubt is a ^urch of &e living God (bk. iv. cL 1, sect. 
7-11). The permanent officers in the wureh are pastors 
and teachers, to the former of whom it belongs to preside 
over the discipline of the church, to administer ffie seem- 
ments, and to admonish and eshort the members; while 
the latter occupy themselves with the exposition of Scrip- . 
ture, so that pure and wholesome doctrine may be retained 
With them are to be joined for the government of the 
church certain pious, grave, and holy men as a senate in 
each church ; and to others, as deacons, is to be entrnsted 
the care of the poor. The election of the officers in a 
church is to be with the people, and those duly chosen and 
called are to be ordained by the laying on of the hands nf 
the pastors (ch. 3, sect, 4-16). The sacraments are two— 
Baptism and the Lord’s Supper. . Baptism is the sign of 
initiation whereby men are admitted into the society of the 
church and, being grafted into Christ, are reckoned amc^ 
the sons of Gk>d ; it serves both for the confirmation of faith 
and as a confession before men. The Lord’s Snpper is a 
spiritual feast where Christ attests that He is tbelffe-giving 
bread, by w'hich our souls are fed unto true and blessed 
immortality. That sacred communication of His flesh and 
blood whereby Christ transfuses into us His Me, even as if 
it penetrated into our bones and marrow, He in the Snpper 
attests and seals ; and that not by a vain or empty.sign set 
before us, but there He puts forth the efficacy of His Spint 
whereby He fulfils what He promises. In the mystery of 
the Supper Christ is faruly ermibited to us by the syrobou 
of bread and wine ; and so Ms body and blood, in whidi 
He fulfilled aU obedience for the obtaining of 
for us, are presented. There is no such presence of CTn 
in the Supper as that He is aflSxed to the bread or indud 
in it or in anyway circumscribed; but whatever can 
the true and substantial communication of thebody ana do 
of the Lord, wMch is exMbited to beUevers under the sa 
symbols of the Supper, is to be received, 
perceived by the imagination only or mental inrah^ » 
but as enjoyed for the aliment of the eternal life ( 

The incrasantand exhausting laboursto which CWvin 
himself, could not but tell on the strongest ' ir,-- 

much more on one so fragile as his'l Amid 
ings, however, and frequent attacks of sickness, he m 

pursued his course for- twenty-eight yearn; nor wa 

Ms frail body, tom by many and painful diseas > 

asthma, stone, alid gout, the fruits for it 

his sedentary habits and unpausing actiyily_ , tjg 
were, fallen to pieces around Mm, that Ms m 
spirit relinquished the conflict. In the ®®“y. P . » 
year 1564 his sufferings bemme so severe m ^ 
manifest his earthly career was rapidly . i,i 3 jgst 

On the 6th of Febmary of that year he preameu 
sermon, having with, great difficulty found b ^ 

to carry him through it. He was seveml 
carried to church, but never again was hs 

part in the service. With a noble j,(, looger 

refused to receive his stipend, now that he vw . 

able to discharge the duties of his office, -t® jjjjp jn 
his sufferings, however, Ms seal and .. J for sod* 

continual occupation ; when expostulatca 
unseasonable toil, he replied, “ Would yo® j,-id 

should find me idle when He comes • 
retired from public labours ho lingered ™ 
enduring the severest agony ivithont ®.®* wbic^* 
fully attending to all the duties of a pnva 
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iseases left him strength to discharge. A deep impression 
sems to have been made on all ttIio visited hitn on Tite 
eathbed; thqr saw in him the noble spectade of a great 
pirit that had done its life-work, calidy and trustfnlly 
Basing throng the gate of suffering into the long-desired 
nd fi^y-ei^ected repose of heaven. He quietly expired 
1 the arms of his faithful friend Beza, on we evening of 
lie 27th of Abiy, in the fifty-fifth year of his age. 

Calvin was of middle stature; his com^exion was 
omewhat pdlid and dark; his ^es, to the latest dear and 
nstrous, bespoke the acumen of 1^ genius. He was sparing 
a his food and simple in his dress ; he took but little sleep, 
nd was capable of extraordinary efforts of intellectual toiL 
Us memory was prodigious, but he used it only as the 
ervant of hu higher faedties. Asareasonerhehassddom 
leen equalled, and the soundness and penetration of his 
udgment were such as to ^ve to his condusions in pin ct icftl 
[uestions almost the appearance of predictions, and inspire 
n dl his friends the utmost confidence in the wisdom of 
ds counsels. As a theologian he stands on an emiiyRnea 
rhich only Augustine has surpassed ; whilst in his skill as 
n expositor of Scripture and his terse and degant siyle^ 
le possessed advantages to which Augustine was a stranger. 
Hs private character was in harmony with his public 
eputation and position. If somewhat severe and irritable, 
le was at the same time sempulondy just, truthful, and 
iteadfast; he never deserted a friend or took an unfair 
idvantage of an antagonist ; and on befitting occasions ha 
could be cheerful and even facetious among his intimates. 
“ I have been a witness of Mm for sixteen years," says Beza, 
."and I think I am fnlly entitied to say that in this man 
there was exhibited to all an example of the life and death 
of, the Christian, such as it will not be easy to depredate, 
andi as it will be difficult to emulate.”^ (w. u A.) 

OALYIBinS, SxTHirs (1556-1617), a Gennan astro- 
nomer and chronologer, was born at Groschleben, in 
Thuring^, in 1556. He studied at Hdmstadt, where he 
made great progress in classical literature, as well as in the 
sdences in which he afterwards became so dutinguished. 
He was offered a professorship of mathematics at Frankfort^ 
and afterwards one at 'Wittenberg, both of which he 
declined. He agreed, however, to conduct the school of 
music, established at Fforte, — an office which he afterwards 
exdianged for a similar situation at Leipsia At Frankfort 
he published, in 1585, his Oput Chronologieum, a work 
compiled on astronomical prindples. He likewise organized 
a system of chronology, embodying the history of the world, 
upon an ingenious and original plan, highly commended 
by Casaubon and Scaliger. This work, which was strongly 
condemned in the JndexjSijiinyatorMu, has been frequently | 
rq>tinted. In 1612 Calvisius published his Menehm 
CaIendariiGreigoriani,et duplex Calendariimelimit forma, 
in which he attempts to prove the inadequacy of the 
Gregorian calendar, and proposes to introduce a new ^stem 
based upon astronomical principles. The oidy proof now 
extant of his musical knowledge is his treatise entitled 
ifelodivB eondendas ratio. He died at Lcipsic in 1617. 


^ rt. Csle. nib Jin. This is the piindpal soatce for the facts of 
Oslnn's life. Beza’s narrative has been expanded and iUnstvated from 
other senrees Br Henry in his LAen Chinns, of which an English 
translation has appeared in S vols. Svo, hy the Bcv. H. Stehhing. 
AudUn has written a life of Calvin in French, foil of rnisrepresentations 
and Uundets. A Ughly lespeetahlc work has appeared on the same 
■abject from the pen of l)yer,in 1 vol. Svo. M. Bnngenerhas also 
loeently sent fortii a Life of Calvin, winch has been translated into 
English, Edin., 1863. Of Crdvin's works, two e^tions appeared at 
Geneva, one in 12 vols. fol. in 157S, the other in 7 vols. fd, in 1617. 
An oditioa, hitherto repnted the best^ was puUidied at Ansterdam 
in 9 vols. fol. in 1671. A new edition in 4to is at present in eontse 
of pnblieation, carefully edited 1w G. Baum, £. Gunitz, and £, Renss, 
at Brunswig An l^gUsh trandatiou has been issued at Edin- 
burgh in 53 vols. Svo. 
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CALYDON (Koavouv), an sjudent town of .£tolia, 7^ 
miles firom the sea, on the Biver Evenns. It was said to 
have been founded Calydon, son of ^tolus ; to have been 
the scene of the hunting, kleleager and other heroes, 
of the fomous Calydonian boor, sent by Artemis to lay 
waste the fields; and to have taken part in the Trojan war. 
In historical times, it is first mentioned (391 ii.a) as in 
the possession of the Achseans, who retained it for twenty 
years^ the assistance of the Lacedamonian king Agnsilnna^ 
notwithrianding the attacks of the Acarnanians. After 
the battle of Leuctra (371 b.o.) it was restored by 
Epaminondas to the .^tolians. In the time of Pompey it 
was a town of importance; but Augustus removed its 
inhabitants to Nicopdlis, wbidi be founded to commemorato 
Ms victory at Actium (31 B.a) 

CALTFSO, in Grecian m;^hology, was a daughter of 
Oceauns and Tethys, or of Herens, or of Atlas, and reigned 
in the mytMcal island of Ogygia. When Ulysses was 
sMpwrecked on her shores. Calypso entertained the hero 
with great hospitality; and by toe united influence of her 
love and spells, she prevailed on him to remain and share 
her honours. In this manner seven years had been spent, 
when Ulysses was seized with on irresistible desire to 
revisit Ms native country. Calypso tried every expedient, 
and even the promise of eternal youth, to induce the hero 
to remain ; and when all her efforts had proved unavailing, 
and he set sail, grief at Ms departure occasioned her death. 
(Hesiod, Tieoff. 359 ; Horn., Od. L 60, v. 28, viL 254 ; 
Apollod. L 2, § 7.) 

CAM, Diogo, a Portuguese discoverer, of noble birth, 
belonging to toe latter haU of toe 15tb century, is famous 
for having carried on, under Alphonso V., the discoveries 
in Western Africa commenced by Don Henry. He sailed 
round capes Gouf^alvezand Catharina ; and having obtained 
great influence with the king of Congo, opened up that 
I country for the introduction of Christianity. On Ms firet 
; voyage (1484) he was accompanied by ^fartin liehem, the 
astronomer and cosmographer. Subsequently Cam pene- 
trated as for as 22” S. lat. 

CAhLALDULI^S, CAXiALDUinAKB, or Casi aldolites, 
an order of religious persons, founded by Bomuald, an 
Italian, in toe beginning of the llth century, in the desolate 
waste of Camoldoli, or Compo Sfalduli, on the lofty heights 
of the Apennines. Their rule was that of St Beucdict; 
and their houses werenever erected at less than five leagues 
from cities. The monks were divided into cenobites aud 
eremites. The Camaldulians, till the close of the llth cen- 
tury, were called generally Bomualdins ; previously. Carnal- 
dulian was apartlcular name for those of tbedesert Camaldoli. 
Guido Grandi (1671-1742), a Camaldulian monk, and 
mathematician to too grand duke of Tuscany, published 
Camaldulian Dirseiiations, on the oripn aud establi.«]imcnt 
of this order. Pope Gregory XHT. was a Camaldulian. 

CAilABIXA, au ancient cit}’ of Sicily, situated on the 
south coas^ near the mouth of the Hippuris or Fiuinc di 
Camarana, as it is still called, about 20 miles E. of Gcia 
or Terranovo. It was originally founded by the Syracusans 
in the 6to century B.C., but was shortly afterwards destroyed 
by toe mother city, because it had thrown off its allegumcc. 
Restored in 495 B.C. by Hippocrates of GcIa, it was again 
depopubted by Gdon, the conquerer of Syracuse, and did 
not receive a permanent establishment till 461. Daring 
toe next century the mainspring of its political action was 
usually antipathy to Syracuse, but on the Athenun invasion 
it irltinuttely sent assistance to the bklcagucred dty. The 
Carthaginians struck a severe blow at its prosj/erity in the 
5to cerTtiuy ac., and in 25S a bige {ort of jL« inhsbftanls 
were sold as slaves by the Roman cotisuIa The town con- 
tinued to exist in the 2d century of the Christian era. imd its 
siteis still marked by a considerable mass of ruii:s. /u'xi 
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Kajiaptrav, ‘*Do not stir Kamarina,” a proveri) wmewhat 
etpiivalent to our advica to **let well alone,” is said toliave 
been oii^nally the answer of the IDdphic oracle to ^the 
citizens when they consulted as to the draining of a neigh- 
boniing lake. 

OAMBACEBfiS, JBA2f Jacqubs Eeois db {17o3-1824), 
an pminBnt French statesman under the first republic and 
the first empire, was bom at Montpdlier the 18th October 
1753, of an old and distinguished family. Being destined 
for the profession of law, he began his studio in that 
department at an early age, and was soon recognized as one 
of the ablest jurists in h^nca And as his legal learning 
was one of the main sources of his fame, so it was his 
chief means of rendering service to his country: Cam- 
bacdr&s was a decided though moderate disciple of the new 
principles now everywhere diGEhsed in France, and on the 
assemblkg of the States-general in 1789 was chosen as a 
second representative for the nobility of the district of 
IXontpellier. The right of Montpellier to send a second 
noble deputy was disputed, and Cambacdr&s did not sit: 
But he was a member of the National Convention in 1792. 
Foreseeing the violent courses into which the Convention 
should be implied, Cambac4ris, from prindple as well as 
necessity, held aloof, and sought to avoid ^e perils and 
excesses of the time by confining himsdf to the neutral 
province of jurist, and Isolator. Ihe trial of the king, 
however, compelled him to declare himself. In the first 
{dace, he maintained that the Convention was not competent 
to try the king; and when filie trial had been decided on, he 
insisted that all latitude of defence ou^i to be accorded to 
the royal counsel Xa to the sentence, he foimd tire Hng 
guilty, and worthy of the punishment due to one who had 
conspired against his country ; bnt moved for delay in the 
execution of it, till peace shonld be restored, or the French 
sml invaded. This moderation made Camhacdrfts " suspect ” 
in the eyes of the Monntain, and he confined himself more 
drcumspectly than ever to proper work of revising and 
Mdifying the new Jaws. On the downfall of Robespierre 
m 1794, he was a leading man in the restoration of a 
milder regime. He was sometime president of the Con- 
vention, and, subsequently, president of the Committee of 
Public Safety, in which capacity he hdped to the condnsion 
of peace with Prussia and Spain. Under the Directory he 
again fell under the suspicion of the extreme party, 
was obliged to retire from the presidency of the Kve^ 
Hundred, to which he had been called. He took no part 
in the revolution of the ISth Brnmaire (9th November 
1799), which overtiuned the Directory and set up the eou- 
sulate ; but Napoleon had such confidence in him that he 
made him second consul This confidence Cbmbac4r^ 
continued to eiyoy all through the consulate and the 
empire. On the establishment of the empire he became 
awi^sbancdlor, being life-president of the Senate, and the 
nght-hand man of Napoleon in the civil administratiou 
geuer^y. "While loyal to his master, his influence was on 
the whole beneficial to France. Ho took an important 

Code Napoleon, tried to -dis- 
suade Napolera from the murder of the Due d'Enghien 
and from ihe campaigns of 1812 and 1813, and 

^y gave ra his adhesion to the act of abdication of 1814 

TffiS “aatfesUy hopdess, while he resumed 

offire with reluctance during the Hundred Days. 

Restoration of Louis XVIIL in 181S, 

M a te^cide.end was obliged to retire into Bdsium 

1818 restored him to all his cmfand 

,u>0 Itovolation. He was moderate in Ms opiniois aS M 


his advocacy of them; he had a dear, penetrating and 
luminous understanding; and was a great master of sena- 
torial doqnence. He had been create duke of Parma in 
1808, and by this name is sometimes known in histoiy. 

CAMBALUO is the name by which, under snndiy 
modification^ the royal city of &e Great £han became 
known to Europe during the Middle Ages, that city being' 
in fact the same that we now know as PeMng. The word 
itself represents the Mongol Kaan-BaUghy the cifyof the 
Mban,” or emperor, the title 1^ which Peking contiane^ 
more or less, to be known to the Mongols and other 
northern Asiatics: 

A dty occupying approximately the same site had been 
the capitd of one of the principalities into which China 
was divided some centuries before the Christian era; and'- 
during the-xeigns of the two Tartar dynasties that imme- 
diately preceded the Mongols in Northern China, viz., that 
of the Ehitans, and of the iTtn or " Grolden” khans, it had 
been one' of their royal residences. Under the names of 
Yenking, which it received from the Ehitan,and of Chungta, 
which it had from the Kin, it holds a conspicnous place in 
the wars of Chinghiz Khan against the latter djinasty. 
He captured it in 1215, but it was not till 1264 that it was 
adopted as the imperial residence in lieu of Kara Korum 
m the Mongol steppes, by his grandson KuhlaL The 
latter selected a position a few hundred yards to the N.K 
of the old city of Chungta or Yenking, where he fbt^ed 
the new ci^ of (“ great capital called by the Mm- 

g£^ Tatdit or Daitu, but also Kaan^ligh; and f^ 
time dates the use of the latter name as applied to flus site 

The new ci^ formed a rectangle, endosed by a colossw 
mud-rampart, the longer sides of which ran north mc 
south. These were each about 6 J English miles in 
the shorter sides 3f, so that the circuit was upwards ot 
miles. The pdace of the khan, with its 
itself formed an inner mdosure fronting the south, xa 
were eleven city gates, viz,, three on flie south sid^ d . 
the formal front with the Tartars, and two on esyh w 
other sides; and the streets ran wide and 
gate to gate (except, of course, where ialeiruptet^ oy 
palace-walls}, forming an oblong chess-boarf plan. • 

Thtu continued to be the residence of the 
the fan of the Mongol power (1368). ^ The native 
OliDg) which supplanted them established then 
at X^an-hng ("South-Court”), but 
venientlhat the second sovereign of the 
Tata, giving it then, for the first time, the name o 
(«,North-Ctoart”). This waa the name » 
when the Jesnits entered China towards ™e ^ 
16th century, and began to send hwne accomte ^ 

about China. Bub-it is not so now ; the n^cs in ® 

use being ATia^-cAcjiSr or both signifying P 

The restoration of Oambaluc was commencea , 

The mze of the dty was diminished by the re ^ 

(fi nearly one-third at the northern end, '*^“1^ constitutei 

enceinte more nearly to a square form, ♦i.Bsoatb 

the modem (so-called) " Tartar city ” rtie city 

front of which is identical with the south front - 

ofKubloI. The walls were completed ml43^* p 

gathered about the southern front, 

material of the old oily of Yenking, and the » jjjg 

formed was, in 1544, enclosed by a wall, im ^ j,y 

“outer city> B is the same that is 

Europeans “ the Chinese city.” The rums m ^ pv 

northern portion of KublaS’s great • -q iw?® 

minent along their whole extent, so jr® of tb# 

for question as to the position or true ““n pjoba^f, 

Cambaluc of the Middle Ages; and it w i 

indeed it is almost a necessily, that the 

steads on the lines of Knblal’s palace. 
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The <atjr, tmder the name of. Cambalne, \ras constituted 
into an archiepiscopal see Pope Clement Y. in 1307, in 
favour of the missionary Franciscan John of Montecorvino ; 
but though some successors 'were nominated it seems 
probable that no second metropolitan ever actually occupied 
the seat, 

Arn pg of the 16th and 17th centuries often show Oambaluc 
in an imaginary region to the north of China, a part of the 
misconception that has prevailed regarding Chtlmy (see 
dime a). The name is often in popular Uteratnre written 
Camba\n,'and isby Longfdlow accented in verse CdiahUlH. 
But spdling originates in an accidental error in 
Bamusio’s Italian version, which, till lately, was the chief 
channel throngh which Marco Polo’s book was popularly 
known. The ori^nal (French) MSS. all agree 'with the 
etymology in calling it CamlMduc^ which should be accented 
OdvAdlue. (h- . 

CAjUBAY, or Kasebay, a town of Wffltem India, in 
Gnzemt^ or the northern division of the province of Bombay, 
and forming the capital of the native state of the same 
name, which baa an area of about 350 square miles, arid a 
population of about 176,000. It is situated on the Biiver 
Mnlii at the upper part of the Ghilf of Cambay, 230 miles 
N. of Bombay, in 23® 18' N. lat. and 72® 39' E. long. It 
is supposed to be 'the CcLino.net of Ptolemy, and was formerly 
a very flourishing diy, the seat of an extensive trade, and 
’ *y>ie br at ad for its manufactures of silk, chintz, and gold 
stufis; but owing principally to the gradually increa^g 
difficnlfy ^ access ly 'water, its commerce has long since 
fiillenaway, and the town has become poor and dilapidated. 

’ The rise upwards of 30 feet, and at high water ships 
anchor near the town. The trade is chiefly confined 
to the ft^poTt of cotton. The town is celebrated for its 
agates and cameUans, which are wrought into a 'variety rf 
trinkets of reputation principally in China. The houses^ in 
many instances are built of stone (a cueninstance which 
the former wealth of the dty, as the material had 
to be bronght from a very considerable distance) j and a 
brick wall, three miles in drcnmference, surrounds the town, 
ft Tn«l n«ing four large reservoirs of good 'water and three 
hamam. To the Bouth-east there are very extensive ruim 
of sttbten^ean temples and other buildings half-buned in 
the sand by which the ancient town was overwhelm^ 
These temples belong to the Jains, and contain two massive 
statues of their deities, the one black, the other white. The 
principal one, as the inscription intimates, is Pariswanath, 
or Parswanatha, carved in fte reign of the Emperor Akbar ; 
the black one has the date of 1661 inscribed. It is 
'supposed that Cambay about the 6th century 'was the 
capital of the Hmdn emperors of Western India. In 1780 
it was taken possession of by the army of General Goddard, 
was restored to the Mahrattas in 1783, and was afterwards 
cpdft d to the British by the Peisbwa under the treay of 
1803. The nawab, who is one of the 163 feudatory princes 
of British India ly Swnnud or patent, pays £6876 of 
annual tribute to the viceny of India from his revenue of 
£35,000. ^ militaty establishment consists of 800 horse 
and foot, who are employed indiscriminately in revenue, 
police, and miscellaneous duties ; and a few pieces of 
ordnance complete his resources. 

ftte Gnif OF Cambay, whidi is shallow and abourids m 
*dioals and sand-banks, penetrates the coast of Bidia for 
about 80 nules. It is supposed that the depth of water 
in this golf has been decreasing for more than two cen 
turies past The tides, which ate very high, ran into it 
■with nmnw'ng Velocity, but at low water the bottom is left 
nearly dry for some Stance below the latitude of the town 
of Chmbay. It is, however, an important inlet, being the 
■.iinTiTinl by whidi the valnable prodnee of central Gnzerat 
and the British districts of Ahmedabad and Broach is 
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exported] but the railway from Bombay to Baroda and 
Ahmedabad, near Cambay, is gradiudly attracting the trade 
to itself. The gulf extends between 21® and 22® 10' X. 
lat, and 71° 60"and 72® 40' E. long. 

CAMBEBT, Bobeet (1628-1677), the earliest composer 
of French operas, 'was born at Paris in 1628. master 
for the davedn, and probably also for composition, was 
Chombonniires. He was organist the chnrdi of St 
Honord, and also held the ofSce of musical superintendent 
to Queen Arme of Austria, mother of Louis XIV. His 
earlier works, the 'words of which were furnished by 
the Abbd Perrin, continued to be performed before the 
court at Vincennes, till the death of his patron Cardinal 
Mazarin. Displeased at his subsequent neglect, and 
jealons of the favour shown to Lnlli, who was musical 
superintendent to the king, he went, in 1673, to London, 
where he was appointed soon after his arrival master of the 
band to Charles H. One at least of Ids operas, Pomone, 
was performed in London under his direction, bnt it did 
not suit the popular taste. His piindpal operatic piecas 
were entitled Ariadne ou let Ammrt de Baeehus, Pomone, 
and Let Peinet et let Plaitirt de V Amour. Cambert died 
in London about 1677. 

CAMBODIA, more properly Camboja, or ELamboja, a 
very ancient kingdom of Sonth-eostem Asia, still subsisting 
in decay. As now limited the territory of Camboja forms 
a rough parallelogram, consisting in large part of alluvial 
plain, lying athwart the lower course of the Mekong or 
Great Canmoja Biver, jnst above the Delta. The greatest 
lengtii of the territory mns from W. to E., coveting a 
little more than 3^® of longitude, viz,, from about 103” 
E. long, to 106® 40'. The mean breadth from S. to N. is a 
little over 2® of latitude, extending on the western coast 
from 10® 30' N. lat. to 11® 46', and on the little known 
eastern frontier from about 11® 36’ to 13® 40*. On the 
N. it is bounded by provinces which the Siamese have 
wrested from Cambega; on the K by Cochin-Cbineso 
territory ; on the S. by the Delta Provinces first taken by 
Cochin-C^na from Camboja, and then by the French from 
Coeddn-China ] on the TV. by the Gulf of Siam, along 
which it extends for 200 miles, now its only seaboard. 

Both the ethnology and the early history of Camboja 
partake of the obscurity that hangs over Indo-Cbina 
generally. Bnt traditions of the ancient grandeur of the 
kingdom are borne out by the recent exploration of 
numerous ar^tectnral remains of extraordinary extent and 
magnificence witMn its former limits. Some important 
notices are found in Chinese annals, and more information 
is to be expected when nnmerous existing inscriptions 
shall have been successfully interpreted 

The tinma given by the people of Camboja to their own 
race is EJvmJer, a name which was known and used by 
early Arab voyagers and geographers under the form 
Komdr, and noted by them as a county famous for 
aloes-wood; it has, however, been imbroiled in much 
confusion both by them and by their commcnLitors. 
There is a persistent and apparently well-founded tradition 
among the Ehm£r, tlmt before their own immigration, ns 
they say from the north, the Teiam or Champa race 
were in possession of the soil, whilst the Khm£r themselves 
seem to have preceded the descent of the Tliai race, to 
which the people of Siam and Laos belong. 

Local written legends again appear to speak of two 
early immigrations from Gangetic India. We know th.it 
the Ptdi-Bnddhistical annals of Ceylon record that at the 
conclusion of the third great qmod of the Buddhist 
church, held at Polibothra, in the year 302 after Bcddha 
(corresponding, according to ordinary Ccrlonc?e rtekouing. 
to 241 nc., but as corrected by Professor Max Muller V) 
175 S.C.), a mission was despatched to the region of 
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SAvama-Mumi—i.e., AureorBegio or Chrgse; and this 
record may have been the real basis of the earlier Cambojan 
tradition. But it must not be forgotten that in Ftolemy|s 
map of the Indo-Chinese coast are found many Sanskrit 
tinmas^ the existence of Hindu settlements at least 

as early as the 1st century of our era. The name of 
ICambqfa, though in later days we find it subjected to 
fantastic charade-making after the Chinese fashion of 
etymology,^ appears to be simply the transfer of a name 
famous in old Indian literature as that of a race and region 
on I^B H.W. of the Fanj&b, in or near the present ChitrSL 
Snclr transfers were common, and many survive in Indo- 
Chinese use or memory to this day.^ 

It is a singular circumstance that some of the Cambojan 
legends collected by Basfian — indications of which were 
also recorded by misdonaiies two centuries ago — bring the 
second Indian immigration from a western region billed 
Som or jRoma-i^eu This will be noticed again. 

Like other Indo-Chinese states Camboja possesses written 
annals ; but these do not commence till 1346 a.i>. Hence 
they oidy take up the history of the kingdom when its 
power, and perhaps its civilization, were already past their 
climax. 

From the Chinese annals older information is obtained. 
These mention, under the name of F-u-nan, and os early as 
the 12th centn^ B.C., a kingdom embracing what afterwards 
became Camboja \ and the Fmperor ]£ao-wuti of the Ha n 
dynasty is alleged to have made Funan tiibutaiy, along 
with adjoining countries, area 125 B.C. Some two centuii^ 
later the same aunala place an immigration under a foreign 
prince, who became the founder of a dynasty, and is perhaps 
to be identified with the Indian leader of the native legends. 
The fourth king of this dynasty— say in the latter part of 
the 2d century — makes extensive conquests over the 
a^oining b'ngdoms and coasts, and takes the nnme of Ta- 
v/ang (“ great king”), probably a translation of the Indian 
title Ma.Mri’djaf which reappears some centuries later in 
Arab narratives as that of the King of the Isles, It is 
alleged, too, at tins time, that the people of Ta4An, f.e., 
of the Boman empire, indnding Western Asia, frequented 
the ports of Funad for trade. This circumstance is highly 
probable when we consider that Ptolemy attests sudi 
voyages as having been made at least oceawnudly^ in the 
Istor 2d century, whilst the Arab narratives show they 
were habitual in the 9th. 

Cambojan legend, like that of nearly all the Indo-Chinese 
coimtnes, couples the introduction of Buddhism (perhaps 
rather its re-introduction) with the name of Buddhaghosha. 
However t^t may be, it is about the 1000th year of Buddha 
(I.C., according to the ordinary calculation 457 A.D.), and 
near fte date usually assigned to Buddhaghosha, that the 
tactions place a great king, Phutamma Surivong, i.e., 
^dma Su^vansi ; and it is at this epoch of the 5th and 
6th centres that aamier is inclined to place the great 
tongs, who were the founders of the older architectural 
w A Fer^on would place these several centuries 

V chronology is as yet 

TO obscure, about this time the kingdom is known 

“ tWtMto, and to those days of splendour 
TO proverbial mying, «Eich 

of Jong to have ruled over the vaUey 

o^ t he Monam (smee the 14th century the seat of Siam^e 

by the later uativos 

The inodcra G 3 iinc 80 have n*’*' 

Cidue^ Cafflbqja Af^vS SeSt.* 


monarchy), and perhaps at one time to the shores of the 
Bay of Bengal In the reign of Praktama Baku of Ceylon 
(1155 A.n.} we hear, in the annals of that of his 
intercourse with Camboja {Jour. As. Soc. Bengal, voL 
xli. p.'198). 

A very remarkable account of Ohinla or Camboja, by an 
envoy sent from Peking shortly after the death of Kubk 
Khan (viz., in 1295-1297), has been translated by Abel- 
Hdmusat, and affords us a strange peep into the midst of a 
civilization now in the profoundest decay. The accunuy 
of his details regarding topography and surviving monu- 
ments of architecture attests the writer’s truthfulness, Tba 
court and capital are described as very splendid, 'whilst 
(as in all Indo-Chinese countries) some traits of the deepest 
barbarism in manners show themselves. The kingdom 
possessed many fortified cities ; but its power was already 
in decline, for it had not long before suffered from one (ff 
those invasions of the Thai which' have ever since been 
wearing it away. Again and again such invasions and 
temporary occupation were repeated, espedaUy after the 
foundation of the Siamese monarchy by another branch of 
the Thai in 1350. 

The Portuguese found their way to Camhqa not long 
after the conquest of Malacca, and the kingdom still 
retained a good deal of the shell of its old splendour, Tet 
its native force appears by this time to have been in reality 
almost burnt out ; and towards the end of the 16th century 
the land swarmed with foreign adventurers, both European 
and Asiatic, among the latter of whom Japanese were 
prominent. At the instigation of some of these adven- 
turers we find the Spanish authorities at Manilla (159^ 
1598) engaging in “ fillibusteiiug ” expeditions to Camboja, 
wi^ little result. Somewhat later the Portuguese bad 
factories in the country, and then the Dutch (1636). 
Notices of English trade with Camhtga appear as early as 
1616. In 1641 Gerard van Wusthoff of the Dutch factory 
conducted a remarkable expedition up the Great Eivff to 
Yicndmng, the capital of one of tlie Laos states, nbmit 
1000 miles from the sea, — a feat nevm: repeated 
French mission of 1866-68. In 1643 Mynheer Kegemorn^ 
envoy from Batavia, with idl the Europeans of the factory, 
on his way to court, were assasanated under Portuguese 
instigation, and this put a discreditable and too cLaiafr 
teiistic end to the official relations of Europeans w 
Camboja. The English established a 
Condore, a group of ^ands off the coast of the 
delta in 1702, but this also came to a speedy end m 
massacre of its members by the Macassar ™ 
garrison. The first missionary who entered CaoiiDqo 
Gte^ar da Cruz, a Dominican, in 1555. He has lef 
curious particulars which are given by Purchas. , 

Camboja continued to be ground between 
stones of Siam and the now rising kingdom of ^ 

China. The former about 1690 annexed lar^ . 
the N.W., augmented a century later, and . . 
1810-12, by seizures which embraced the ■ 

ing the Great Lake; at the very heart of the oJ** ® ^ 

the latter in the middle of the last ceiitury ^ 

whole of the Delta; and Camboja was thus redn . , 

present narrow limits. In 1846 a king 
under the joint investiture of Siam and pejta 

The French invasion of the Anamite igfii 

took place in 1859, and these were formal^ cm 
M eantime Camboja seemed about to be finwy 
up by Siam. It was manifest, however, that ® P 
of the new French possession would be matw^J lo 

if all above the Delta were Siamese ; ** jSW fJ*® 

claim the character of protector of ntesence 

king, Morodam, was solemnly crowned m w ffjB 

a E^nch and of a Siamese representative : an 
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condiided, pladng the kiBgdom fonnally under joint | 
protection of those two powers, but practically of France. 
The presence of a Siamese resident at the conrt ceased; 
and thns a r^tieve at least was given to this ancient 
monarchy. 

Capitals and Seaports. — The andent capital of Oamboja 
in its splendonr was Anghor, of which we sball speak bebw, 
abandoned in consequence of its exposure to SiftmBBft 
agression in 1388, bnt briefly reoccnpied in 1437. In 
1388 the conrt moved to Bouan or Boribun, on the S.'W. 
shore of the lake, and a few years later to Pnampadi, 
torrnptly in some books called Caltmpb, at the confluence 
of the outlet of the Great Lake with the Mekong. This 
appears to be the place named by some of the old writers 
Chordamveo. About 1528 it was established at Lovek 
(called by Yalentijn Eautoek), near the west side of the 
issue from the lake; then at Puntenang or Pomtaipret 
opposite Lovek. Udong, a few miles north of the con- 
fluence, became the capital in 1739, and so continued down 
to 1866, when it was again transfer^ to Pnompenh. The 
chief port of foreign trade in the 17th century was Potai- 
mat, called by foreigaers Ponteamas, jeplaced afterwards 
by Kangkao or Aiien, on the same bay. But both were in 
the territory taken by the Cochin-Chinese, and now French. 
Since the annexations by Siam and Anam Oambqja has 
only one port, KAmpat. The trade is chiefly in Chinese 
hands. Between this and the rich alluvial tract round the 
capitals a high range of hills has to be passed, but there is 
a cart road &e whole way to F’nompenm 

CKief Oeographieal Features. — ^The great river Mekong, 
known also as the Oamboja Biver, a name bestowed when 
its ddta yet bdonged to Cam^ja, flows through the 
existing territory for about 250 miles, from N.E. to S.W. 
This river as a whole will be better dealt with elsewhere (see 
Meeoxo). The next main feature of the present limited 
territory is the “ Great Lake," as it is called by the Cochiu- 
Chinese (Bienboa), or “ Freshwater Lake ” oi the Oambojans 
{Tali-Sab), — by the Malays styled the Lake of Sri B&ma. 
This lake is of the nature of those ^eete of water which in 
Bengal are called jhtls, viz., a shallow depression in an 
alluvial plain, retaining a part of the annual overflow of 
the livers throughout the year, and hence subject to great 
variations in depth and extent In the rains it is said to 
have a length of about 100 miles (N.W. to S.E.) with a 
breadth of one-third as much. Its average depth in the 
dry season is only 4 feet. The Udong Biver, commnrucat- 
ing between the lake and the Mekong, fills a channel of 
great breadth. Its waters change their direction half-yearly, 
from June to DecemberflUing the lake from the Mekong, and 
from December to June draimng the lake into the Mekong. 
The lake is an object of superstitious regard to the people, 
and the fishery therein is the most important event in their 
annual life. It is carried on in the dry season, during 
which time extensive pile-villages are erected in the lake, 
where the drying and salting of the fish is carried on. 
The dried fish is exported largely to Cochin-China, as well 

live fish in cages. Much also is converted into oil. 

Fatural Productions and Exports. — The elephant may 
be regarded as the characteristic animal of Ccmboja. Wild 
herds arc numerous, and frequent the shores of the lake 
in the dry season. The tamed animals are no means 
so well trained as in ludia, but they are the chief beasts 
of burden, and a few years ago did not cost more than 
v£l0 or :£12. The r^inocrros also abounds (the species we 
do not find stated) about the foot of the mountains north 
nf the lake. Strong and handsome ponies are bred, mudi 
in demand at Bangkok. Among wild animals there are 
said to be three species of teild cattle. 

The Chinese envoy of 1295-97 mentions among Cam- 
bejan exports rlunoccro^ horns, gamboge, cardamoms, and 
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eagle-wood; and these are still among the most characteristic: 
Though the gum called gamboge derives its name from 
Camboja, and is chiefly supplied by that country, the tree 
(Garcinia Morelia) does not appear to have been seen in 
its native localities by any botanist Dr Thorel, of the 
Frendi eitpedition, in^cates its habitat as in the N.'W*. of 
the old Cambojan territory, about Korat, now subject to 
Siam. The cardamoms {Amomum villosum, Lonveiro) are 
produced in the mountains not far from the lake. Eagle- 
wood (or Aloes-woad) appears to be the result of disease, 
forming internal cavities in the soft white wood of Agui- 
laria agallocka, and is obtained by spUtting tho tree,- -its 
probable existence in any tree being recognized by indica- 
tions known to the collectors. It is now found chiefly 
near the coast of the Gnlf of Siam, alrout Cliantibun (now 
Siamese), and is said to be common in the island of Kotran, 
or Fhukok, off Eampot. The names eagle-wood, agila, Aa, 
are corruptions from the Sanskrit Aguru, and have nothing 
to do with eagles. 

Other vegetable products are nutmeg, liquorice, caout- 
chouc and gutta-percha, tobacco, sapan-wood, pepper, rice, 
cotton, &a, with benzoin from the Upper Mekong. Addi- 
tional exports of sorts are hides and horns, tortoise-shell, 
lac, ivory, and dried elephant flesh. Iron of excellent quality 
is smelted and wrought by some of the hill tribes. 

People, Government, and Language. — Of the numerous 
wild, or we should rather say illiterate, tribes on the 
borders of the Cambojan plain, aud still imperfectly known, 
we cannot speak in our limited space. The Oambojans 
proper, or Khmer, differ much from both Siamese and 
Coi^in-Chinese. They are described as tall, well and 
strongly made, showing less of Mongoloid feature than any 
of the better ^own nations of Indo-China ; good-natured 
but apathetic, and leaving all the trouble and gains of trade 
to Chinese, Anamites, and Malays. Their religion is Bud- 
dhism of the usual Indo-Chinese type. But like tho other 
races of that region they call in tho dcvil-dancing medicine- 
man in illness. They cut the hair short, leaving a top-tuft, 
and wear the lang&ti, or loin-doth, tucked between the 
legs, using that Hindu name for it. 

l^ere are some 2000 Boman Catholic Christians in the 
country, and some considerable number of Jfalayand Tsiam 
^lahometans. The Malays are chiefly on the coast, and 
claim to be reej ancient settlers. 

The government is an absolute monarchy, after the wiual 
Bido-Chinese kind, with a second king or emsar, tho Ynva- 
rdja of ancient India, knowTi by a corruption of that title: 

The language is placed by the late Mr Logan in bis “ Mon- 
Anam ” class. But it appears to differ matcri.'illy from tho 
Anamite,as well as from other purely mnnosylLibic languages 
of Indo-China. These, like the Chinese, empio}' a variety 
of so-called toner, or inflexions of voice, by nhich different 
meanings of the same monosyllabic are discriminated, — the 
Anamite having six such tones. The Cambojan is without 
these, being spoken, as a missionary expresses it, recto tono. 
The numeration is stated by Gamier to present traces of a 
quinary system, bnt the vocabulary* which he gives hardly 
confirms this. The letters are an ornamental form of the 
Pali, which has been the foundation of all the Indo-Chinc-c 
alphabets. An older form, illegible to the modem pricats, 
is used in the inscription^. 

Architectural Antiquitif*. As already indicated, fhc»c 
are of the highest importance and intcrc-t. They .arc 
found in some forty or more known locaIitie.'>, aud s-jme 
as far north as Suren in the Korat dL->trict, now Sianic^r 
(14“ 47' 27. lat.) Indeed the most important remitr.« an 
all in what is now Siame.se territory, north of :hc Great 
Lake. The remains embrace walled cities of large extent ; 
palaces and temples, stupendous in srale and rich in 
and often most elabarately decorated with long gvUeri'c of 
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storied bas-rdiefej artificial lakes enclosed by \ralls of cut 
stone ; stone bridges of extraord^iy design and excellent 
execution j elaborate embanked highways across the alluvial 
flats, ifec. Were it possible to reconcile the geography, 
they would almost justify the extravagant fictions of 
l yfontiaz Pinto rp fflfding the palaces and temples of Timplan 
and Timagogo. 

About fifteen miles north of the lake, buried in forest 
is the ancient capital, commonly called AngTeor or Kakhoti 
(both corruptions of the Indian Ifagara) or “ the 

Great Cify,” the proper old name of which was Inihapaior 
buri, i.e., Indraprasthapuri, after the capital of the Pandus 
in the ancient India of the Mahfibhfirab Mouhot and 
Thomson have by some misapprehension greatly exaggerated 
its size; but its walls do in fiict form a quadrangle of 
nearly 8^ miles in circuit and 30. feet in height, surrounded 
by a very wide ditch. There are five gates (two on the 
east), of very grandiose though fantastic architecture. 
About five n^es south of the city is the great temple 
called FtJAgn Wat, ie., “ the cify monastery,” one of the 
most extraordinary architectural relics in the world. 

This also is enclosed by a quadrangular wall of 3860 
yards in compass, outside of which is a wide ditch. We 
cannot attempt to describe this edifice with its corridors, 
sculptures, and towers rising to 180 feet and upwards. 
Mudi in the detail is Indian ; much that is but obscurely 
traced as yet in India connects itself with other remains in 
Indo-Cbina and in Java; much again is unique. One 
remarkable point is the BomaiirDoric diaracter of the 
enriched pilasters which form a feature frequently recur ring ; 
this, too, has parallel^ though not quite so striking, in 
Ceylon and in mediaeval Burmese remains. 


yw monuments are 

distinctly mentioned in the Chinese mediaeval narrative, 
but there is apparently no notice <rf the hTakhon Wat. If 
force is to be attached to this omission, it will indicate the 
date of that building as between .1296 and 1352, the date 
of the first great Siamese invasion. We are not yet in a 
position to say with certainty to what worship th^ were 
dedicated, though inclining to the view of Gamier, who 
regards them as belon^g to Buddhism, the still ayisring 
worship of the nation ; and some of the temples are certainly 
Buddhist. Mr Pergusson dissents, and regards the great 
temples as monuments of serpent-worship, — though admit- 
ting doubt. 

Thou^ the existence of these remarkable ruins had 
been quite forgotten till what may- be called their reditf- 
covery, of which the first distinct account w«b given by M. 
h[(^ot in 1859, they had been known to some of the 
early Jesuit missionaries, who speak of their « discovery in 
15/0 ;” and a notice of them from sudi a source will be 
Zedler's Universal Zesricon under “Cambodscha" 
(1733). Father Eibadeneyra (1601) says a legend ascribed 
the erection to Alexander the Great. This must have 

among whom Iskandar and 
the Alexander Saga ” were familiar and popular. And to 
same comniunication may perhaps be due that strange 
introduction (A Rome into the legendary history. T Tria 

gS. 





place, and stands in the immediate nei^bourhood of some 
of the most productive tin and copper mines m the coonty, 
which afibrd employment to most of the inhftbitnntQ q 
has a handsome parish church, in the later Gothic style, 
restored in 1862. Population in 1871, 7757. 

CAhIBBAY, in German Eamerik, or Eambryl^ a 
fortified town of Prance, in the department of Nord 
situated on the right bank of the Scheldt, 32 miles 8. of 
Lille, in dO**' 10' N. lat. and 3° 14' £. long. It is well 
built, contains a large number of ancient gabled honses, 
and is surrounded by strong walls flanked with roond 
towers. The principal bulling is the Cathedral of St 
Sepulchre, occupying the site of an earlier structure, whirii 
was greatly damaged during the French Berolution, and 
suffered still more severely from a conflagration in 1859. 
It still contains a monument by David to the memory of 
Fdnelon, but the tomb in which the archbishop was buried 


was broken open in 1793, and his coffin melted into 
bullets. Of the old arcdiiepiscopal palace the only tiring 
left is a Benaissance portal ; and the archbishop now has 
his residence in what was formerly the convent of tire 
Benedictines. Besides these may be mentioned the chnich 
of St Gery, and the brifry of St Martin ; the town-hons^ 
dating from 1873; the citadel; and the public library, 
containing upwards of 35,000 volumes, in what was formerly 
the church of the hospital of St John. -Cbrnbrayis the 
chief town of an arrondissemen^ and has judicial and 
commercial tribunals of the first instance. A college, two 
theological seminaries, a medical school, and a school of 
design are its chief educational establishments; it has also 
various learned societies. The town has long been famous 
for its manufacture of fine muslin, to which it ^ve the name 
Cambric ; and it also contains manufactories of cotton 
doth, lace, and thread, as well as sn^r-fnctoiies, ofl » 
fineries, distilleries, breweries, and other industrial estabhsn- 
ments. Its trade consists of grain, wine, hemp, now 
cattle, butter, and coal The Schddt begins to be navigaWe 
at the town, and communicates with St Quentin by means 
of a canal. Population in 1872, 22,897. _ ^ 

Cambmy is the ancient Nerrion town of Oamarae^, 
mentionra in the Antonine- Itmerary. In tbe emt^ r 
the capital of the FianUsh king Bajnachnr. Fortified by t 
mngne, it was captnted and piffiigM by the Normans 87 , 
unsnccessfrdly besieged by the Hungarians in 953. 

11th, and 12th ceSturira it was the scene of freqn«t^^»n» 
betrreen the bishop and his supporters on the 2*® inde- 
citizens on the other ; but the latter ultimatdy ^ected ^ 
pendence. In 1478 Louis XL, who had Obtained ^ 

town on the death of the Inst dnke of Bnignndy, ^ 

the emperor, and in the 16th century Chmies^ the Futn m 
be fortmed with a strong citadri, for the erection of wm w 
of Cavillers, iSscaudoeavres, and many others were dOTOUW jj 

that date to tiie peace of Nimeguen, whicih assigne d it to 
frequently passed from hand to hand by nambiar 

it was besieged in vain by the Austrians.- ^e Le^e 
is the name given to the alliance rf Pone Julius II-, „ 


Maximihon I., and Ferdinand the Cathouc against tn . r 
1508 ; and the Peace of Cambiay, or as it is dso gul”* a,, 

Peace, was concluded in tlie town by I"™®®-,?* wV’ in n ffm* of 
Francis I., and Maigaret of Anstrio, aunt of Ctori re -i • 

these monarchs. The bishopric of Csrobray ^tes ~hich c<»* 
tury, and it ivas erected in 1659 into an arch raypP? *^ rhe bishop 
tinned till the Bevolution, and has since been mtow- jglj 

received the tide of count from the E™peror Hen^ -i 

weretaised to the dignity of dukes, their temtoiy Old S 

the town itsdf, the district called Oombresis. 
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counties, belonging to . . ujgaao- 

England, is about 45 miles in lengfli ®„.p„,nbridg® 
It comprises 17 hundreds, and the borou^ fBumbnic®^ 
and Wisbeach. There are in the counfy, y-, be* 

within the diocese of Ely, 172 parishes the^**®®* 

sides parts of parishes. It contains, wv the 

of 1871, 524,926 statute acres. It is /widw ^ ^ 
course of the Biver Ouse into Cambndga P ™ 
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ble of Ely. UhtQ the year 1857 the Isle of Ely \ras 
piaclacally a cotinly palatm^ like the county palatine of 
Chester and the bishopric of Durham, a distinct enclosure 
Trithin the county, ^e liberty of the Isle of £3.y has its 
court of quarter sessions, a separate commission of the 
and its ovm county rate. T& county, rrhidi is pnrdyagri- 
cultnial, and for the most part arable, presents a vast 1nn»t 
expanse, rrith little that is picturesque and uith no Mnitne 
to fine scenery, but imposing to the summer tourist by the 
frequent pollarded ’watercoursesj, the heavy crops of 
and the immense dome of sky. 

Cambridgeshire evidently once formed part of the country 
of the IcenL The Icenhilde, alwa 3 fs a British Tray, and 
never a via strata, Tras most probably derived from the 
same root. The country is rich in Roman roads and other 
remains, and some of the Boman roads trere doubtless 
formed on old British tracks. (For the ancient roads con- 
sult Professor Babington’s iTonograph^ Cambridgeshire 
became a dependency of the kii^om of East Anglia. It 
Tras included in the Danelagh, though horr far it Tras 
colonized by Northmen is nncertaiu. According to Henry 
of Hnntin^on, in the trar against the Danes, Trhen the 
En^ish the men of Cambridgeshire redsted most 
manfully. During the period of the Conquest, the siege 
and capture of the Isle of Ely is the most remarkable 
event ; the sea country Tras the last that yidded to the 
Conqueror, and the half-legendary Hereiv^ is the last 
En^ish h^ of tire conflict. In the time of Stephen, 
in the time, of John, and in the time of the Barons’ 
'V7ar in the reign of Hemy HI., the Isle of Ely emerges 
repeatedly into nofice. Hie qrlendid fonndations of 
^E&ddie^ and her sister, rriBi th& rising colleges of the 
nniveisiiy of Cambridge, drerr pilgrims to tbe district from 
all parts of the conntiy. In the Gvil War Cambridgeshire 
belonged to the associated connties, and had no actual 
share in the conflict. CromTrell possessed a considerable 
estate in t'^ Isle of Ely, and lived in tbe rectory bonse of 
Ely till elected member for Cambrid^ He became 
governor of Ely, and bis son Hemy died in the nei^bonr- 
bood (Carlyle’s Cromvdl). King Charles, after his seiznio 
at HiMenby,- Tras brongbt to Childerly near Combri^, 
and Tras t^n thence to Nerrmarket, near Trhich the 
Parhamentary army Tras encamped under Fairfax and 
CromTrelL 

The drainage of the Cambridgeshire fens forms one of the 
most remarkable chapters of the industrial history of tbe 
conntiy. All the northern portion of the coun^, at the 
junction of the counties of lincoln, Himtingdon, Cam- 
bridge and Norfoll^ is part of the vast district knoma as 
the Great Levd of the Fens. A large province of 680,000 
acres or the tidiest land in England has been redaimed 
from tbe sea and preserved by continnal vratdifnlness, as 
completely as is tbe case in tbe opposite kingdom of 
Holland. The great v^orks Trbidi have redaimed the land 
vrere mainly due to Oomelins Yermuyden, tbe Dutchman, 
knighted by Charles L, and the Dutch and Flemings be 
employed, and in more recent times to James Bennie, the 
eminent engineer. The chief promoters vrere five successive 
earls of Bedford, who have ^ven their name to the great 
Bedford Levd. From the earliest time^ however, there 
bad been conflicts between the encroaching waters and tbe 
inhabitants of tbe invaded shores. The Romans, who left 
few great works nnattempted, redaimed moch of the rich 
sUt and soil deporited on the shores of the VTash, and con- 
structed the immense drainage vrork known as the Carr 
IFen) Dyke. They also carried causeways over the fen 
conntiy. hluch of the Boman work seems to have lapsed 
into tbe *• great dismal swamp^” cansed by the sflting np^of 
the outfalls of rivers, and the mingling of the tides with 
the upland waters. The snbmeigod tciritoiy seems 


originally to have been rich meadow and forest land, and 
it reedves the .river deposits of soil from eight connties, 
the causes of the great and abiding fertility. All this 
re^on then formed an immense estuary, tbe Wash, or 
rather a large lake, commnnicating by shifring channels 
vrith the sea. The more devnted gnmnds were called 
idan^,_ whose isolation sometimes invited the founders 
of religions edifices, and sometimes those withont the pale 
of the law. The whole country from Cambridge to 
Lincoln was a morass abonnding with fish and fowl, and 
all the scattered habitations of tbefemnen wore liable to be 
swept away ly sndden stonas. 

Hie monasteries and the bishops of Ely did good work 
in the reclamation of lands. Morton’s Learn vras a canal 
made by Biriiop Morton of fory nules from Peterborough 
to rile sea, wlmh drained the North LeveL After the 
dissolntion of the monasteries the work fell into abeyance 
until renewed by Corndins Yermnyden. Tbe fenmen 
vehemently opposed his plan^ and Oliver Cromwd], the 
member for Cbmbiidge, put himself at their head and 
succeeded in stopping all the opemtions. When he became 
protector, however, be sanctioned Yeimnyden’s plans, and 
Scotch prisoners taken at Dunbar, and Dutch prisoners 
taken ly Blake in his victory over Yan Tromp, were 
employ^ as the workers. Mnch valnable land was 
reclaimed, and the fen country altogether improved. 
There remained, however, very mnch to be done. Ver- 
mnyden’s qrstem was excinsively Dutch; and while 
perfectly snited to Holland it did not meet oU tbe 
necessities of East Anglia. He confined his attention 
almost exdndvely to the iiiland draining and embank- 
ments, and did not provide sufficient out-let for the rraters 
themselves into tbe sea. So late os 1810 there were 
districts in which people reaped their harvest, and gathered 
their ordiard fniits, and went to church, in boats. Bennie 
pointed out the true scientific prindple that a thorough 
drainage conld only be effected by cutting dovm the 
outfalls to low water at spring tides, and so facilitating tbe 
escape of the vrateis. He projected a great system of 
drainage and provided a more effectual outfall of the Ouse 
mto the WasL His work was improved and extended by 
Telford. 

Thronghout tbe present century great improvements of 
all kinds have been carried on. Tbe surplus waters were 
formerly pumped into the rivers and canals by windmills ; 
but thig could not be counted on ns an invariable force, 
and steam-mills are generally substituted. Dykes, cause- 
w a y s, sluices, and drains were now cut in every direction. 
All tbe rivets of GimbridgesWre which formerly found 
thrir outlet at ll^beacb, before the channel trk choked 
up, now mainly by cuts and straightenings, have forsaken 
their old beds and are poured into the sea by* artificial 
streams, like tbe Bedford rivers into the German Ocean. 

It will be interesting to enumerate the original courses 
of the streams; it is not always c.T.Ty to decipher the 
natural channels. The chief rivers are the Ncne and the 
Onse,Trith its tributary streams. The None on arriving at 
Feterborongh turned to the right, and making a circuit c! 
several meres passed by March to Wisl>e.acL It it now 
to flow into three channels. One arm is the Cat<- 
water or Shire Drain, which meets Morton Lcam and flow* 
into the Wash ; the second arm is IVliiltlescy Dyke, or the 
old Nene riveri< the third is Morton’s Learn. _ TLc Great 
Ouse enters the Fens near Earith. where it_ formerly 
forked ; one branch ultimaUly joined the Nene ; tbe 
other brandi was called the West Water, and ultimately 
joined the main channel of the Nene. B-jtb the channel* 
are now nearly closed to the waters of the Ocw. and are 
carried by tbe Bedford rivers in a direct line to Denver, 
where they meet the channul of the Little Oa?e, and so 
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reach tihe sea at King’s Lynn. The Cam or Granta, formed 
by the junction of some small Essex streams, flows N.1LE. 
from Cambridge, c han g i n g its name to Case three miles 
from Ely, bnt instead of flowing into the sea at Wisbeadi 
is f n»rriftr^ on to Denver and thence to the sea at Lynn. 
The for seven miles separates Cambridgeshire 

from Suffolk, and the Linnet, a feeder of the Lark, also 
serves as a boundary stream for another stretch of seven 
miles. 

All the northern part of Cambridgeshire, the fen country, 
is covered with alluvial deposits resting on a bed of clay of 
great but unknown thic^ess. These are called the 
Kimmeiidge and Oxford days, the Oxford clay lying below 
the Kimmeridge. There is no break of continuity between 
them ; they are only distinguished by the embodied fossils 
above the day. lliere is a deposit of peat of variable 
thidmass, bnt generally very deep. South and east the 
Fens areborde^by a narrow belt of Kimmeridge clay, 
beyond which is a strip of lower and then of upper green- 
sand; and beyond tins, in the southern division of the 
country, we have the dialk. In the fen country there are 
great masses of gravel, sand, and drift-day. “We can 
trace the rise of the fen lands through the deposits of land- 
floods, and the growth of fud-bogs ” (Professor Sedgwick). 
Besides these regular formations and deposits Cambridge- 
shire contains much diluvial deposit, not to be accounted 
for by land-floods or tides and currents, but belonging to 
the ^dal period. The uplands or so-called “ hi^lands ” 
of Cambridgeshire are levd, but broken by low chalk billa 
in the neighbourhood of Essex and Suffolk, l^e chalk is 
in two divisions, — ^upper with flints, lower without flinfa. 
At the foot of the hills the lower bed of chalk has been 
extensivdy quarried, and much elaborate scolptuie in 
Ely Cathedral has been formed of it. The tbin uraer 
greensand below the lower chalk rests on gaulk 
formation everywhere constitutes the northern border 
of the (halk, and in the western portion of the country 
forms rich, well-wooded soil The gault is the blue brick 
earth of Cambridge, and has a thidmess of 160 feet. 
Professor Sedgwick has given a careful account of the 
fossils found in these formations, and there is an 
collection of examples in the Woodwardian Museum. In 
_ diggings in the fen lands, and in excavations for 
buildings in Cambridge gravel, remaius are discovered of 
the wolf, bear, horse, and bos pnwigadua. Diluvial beds 
of loam mixed with fragments of (halk extend into the parts 
of Cambridgeshire adjacent to Essex and Suffolk. Along the 
irregular line separating Cambridgeshire from these counties 
the iron-sand which underlies the gault rises to the surface. 
It forms excellent garden ground, and is rich in fragments 
of mineralized wood (Conybeare and Phillip’s Qtology of 
England and Wales). Cambridgeshire is one of the nb fp f 
com-produdng counties. A part of the county near the 
south-west border was formerly called the Dairies ; and large 
dairy far^ are still found producing cheese very aimilAr to 
the l^t Stdton. The census of 1871 returned ib per cent, 
of the male population as agricultural labourers, farm- 
servants, and shepherds. Although the county is entirely 
a^cultural, mainly arable, with some wheat and pasture 

on,— brew£g and 
>»e-burmng. There is a great deal 
of boat-budaing, andftere are many seamen em^i^ on 

^ pn»nature to say thatW^ 
altogether banished from the fen country. ^ 

BorJm ^^dybeen made to the British and 

remains of Eoman 


from fen land to wooded country, crossmg the.opea 
intervening space. The (ihief of these fosses was the Peril’s 
Ditch; another was. the Fleam or Balsham Dyke; the 
others were the ditches of Breat and Bran. All these were 
most probably of British origin. The county of Cnmli riitgfl 
is rich in churches, especially in Ely and Cambridge and 
tireir neighbourhoods. We have abundant extmples of 
Pre-Norman, Norman, Early English, Decorated) Feipen- 
dicolar. At Ely there are some valuable monastic remaiiu. 
The famous Abbey of -Thorney is only represented by 
various foundations, and a fragment of the abbey (hurch, 
which has been worked into tbe present parish thmnh. 'Of 
domestic architecture there are very slight remains in one 
or two manor houses, and some remains of the Episcopal 
palace at Downham. The modem anhitectnral efforts 
may well compete with those of any former age. 

’Though Cambridge is the county town, Ely is the one 
city of Cambridgeshire. It derived its name from the abond- 
ance of the eels which were found there. It was sitaated 
on the largest of the islands that rose above the level of 
the Fens, which in winter were surrounded by water, and 
were only accessible by certain passes or gates. (See Elt.) 
The other Cambridgeshire towns are soon enumerated. 
Wisbeach (beach of the Onse) is a large and prosperous 
town, next in size and popiuation to Cambridga ^e 
navigable Biver Nene intersects the town and numes it a 
port The main export is grain ; the main import is Baltic 
timber. The Wisbeach canal gives water communication 
in many directions. Newmarket has a somewhat peculiar 
reputation, and is called' the metropolis of the turf. The 
race course is four miles in length, of daatic.tnrf ; some 
hundred horses may be seen exercising on the 
There are seven race meetings in the year. This and me 
neighbouring town of E(^ton, on tire borders of Hettfora- 
shire, have been often frequented by rcyally ; many hon^ 
are ii^abitcd by patrons of the turf. Our literature abounoa 
with references to Newmorket, which, truth to say, are m 
a rule of an unflattering description. Wimpole Park, lio 
Hardwicke’s place, is the principal seat in the county, m 
the fine park has some of the best timber in the couM^ 
Wimpole is celebrated for its pictures, and there M ^ . 
library. The principal other proprietors are me dux 
Bedford and Butland and Mr Childers. Dod^ gton 
till recently the richest living in En^ond, but the re^ 
are now spread over seven rectories. The 
han is celebrated as the first place in England .t 

irrigation was introduced, and also for fte ® 
down sheep which bears the name. Whittiesea Me , 
most remarkable of the modern reclamation; “‘® 
ant crops are raised where boating and fehreg w 
on within living memory. Whittiesea West js s . ^ 
with water many mont^ in the year, ^“®“, be 

once of waterfowl The ancient town of famous 

noticed, also Chatteris, Thorney, Johan, forme y ^ 
for their abbeys. The town of Thorney 7 jn 

proved and beautified Iqr a former duke of P ^ 
1876 the county was under the 0?^®”“^-* tnoprietw* 
prietors of one acre and upwards, and or o ”* f ^ 
of less than one acre. For parliamentary p^ mt uminp 
divisions of the shire and isle form one distm , 
three members to parliament a d®" 

connJy in 1861, as compared wiA ^^nient ,«** 
crease of 6 per cent, but in 1871 on imp of 
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the midst of a healthy fertile conntiy, which for the most 
part has been reclaimed from the fens. The trade of the 
ton-n is derived from its being the centre of an agricultural' 
district, and from the custom ^ the resident members of the 
univeraty. The Cam changes its name to the Ouse as the 
Isis does to the Thames, and Cambridge is the head of 
navigation for barges from Ein^s Lyim, which before the 
railways 'was connected with a very conisiderable business. 
Cambridge is now a chief station on the Great Eastern line, 
and is also connected with the Great Northern, the London 
and the North-Western, and the Midland lines. A large 
market is held on Saturdays. The town has returned two 
members since the time of Edward L It is a 'very ancient 
corporation, and under the Municipal Beform Act is 
governed ^ a mayor, ten aldermen, and thirty common 
conncilmen The nnivermly, a corporation separate from 



Plan of Cambridge. 

the boroughf also returns two members. The town has on 
excellent free grammar school, founded by Dr Perse, good 
public institutious, and endowed alms-houses. The town 
owes its existence mainly to the university, whidi ovei> 
shadows it in importance. In this respect Cambridge and 
Oxford differ from all other universities which are generally 
absorbed in the town in which they are situated. Cam- 
bridge, Uke Oxford, is of a singularly unique character, and 
affords examples of architecture from the dawnings of 
authentic histoiyjio the more modem structures designed 
to meet the wants of our own day. The original Cambridge 
was the ancient Bomnn Camboritum, a small settlement on 
the left or nor^ bank of the Cam or Granta. A castle 
was built to overawe the fen country, of which some ruins 
may be traced, and Boman coins from the time of Ves- 
pasian downwards have been found. In Anglo Saxon 
Kmfts the river was called Granta, and the Boman town 
Grantehcster, a name which still survives in the present 
village near the town. The modem name was derived 
from a great stone bridge, the only one in those parts that 
was thrown across the Cam, probably in old Boman days. 

gives Cambridge or Grantchester the epithet of 
“desolate.” It vras exposed to the assaults of the Danes 


and repeatedly plundered. In the days of Edward the 
Elder we find that Grantbridge, a derivation of Cambridge, 
is gi'ving its name to a shire, in a new division of Mercia. 
In the llth century the borough b^gan to expand beyond 
the narrow Boman limits, a population grow np by degrees 
on the other side of the river. Beligions foundations 
gradually took their place in the borough. 'We begin to 
have authentic annals in the 12th century. Learned men 
came hither anxious to teach, and scholars anxious to bo 
taught. The students first lived in the houses of Uie 
townsfolk, as in German and Scottish universities; we 
afterwards find hostels, where students and teachers lodged 
together. It is probable that the great Benedictine monas- 
teries of the Fens may have had a part in the origin of the 
university. IVe find Henry HL (1231) issuing writs for 
I the regulation of Cambridge “ clerks,” and making mention 
of chancellor and masters. A few years later wc find the 
I king eutrenching the town 'with two gates, which, however, 

’ were burnt by the barons. In IVat lyicr's insarrcction 
the colleges were attacked and ransacked by the rabble, it 
was supposed 'with the cotmivance and assistance of the 
Cambridge townsfolk, but were repulsed by the young 
bishop of Norwidi. The first two Stuart kings and the 
first two Hanoverian kings cultivated friendly personal 
relations with the university. In the Civil War many of 
the colleges sent their plate to King Charles, but town and 
university without actual conflict came into the obedience 
of the Commonwealth. In other respects Cambridge has 
been so fortunate as hardly to possess any history. 

We proceed to notice somewhat in detail the remarkable 
stmctureswhich have now a European reputation. Although 
there is no street to equal the glorious High Street of 
Oxford, yet the long street which bemns with the Tramp- 
ington Boad, and then as a narrow lane fronts Sepulcliro 
Church, is lined with the most important colleges. What 
is called “ the backs of colleges," where the Cam wanders 
beneatii frequent arches through groves and gardens, has a 
more unique beauty than Oxford or any other university 
town can msplay. Within recent years there have been con- 
stant changes at Cambridge, and the aspect of the place has 
been materially altered ; there have been great demolitions 
and reconstructions, and some very fine edifices have been 
added. The Fitzwilliam Musenm, as wc first enter Truinp- 
ington Street, is a very striking edifice, and os large funds 
from time to time arc accumulated for its extension, it will 
become increasingly valuable. Becently it bos at a great 
expense received a remarkable amount of colour and 
decoration. The columned fa 9 ade, with its portico and 
colonnades, is considered bj* some the most striking piece 
of architecture in the kingdom. It was the foundation of 
Viscount Fitzwilliam, an Irish peer, who bequeathed to the 
university his picture gallery, including fine examples of 
the greatest mastery 120 folio volumes of enginrings, a 
valuable library, and j£l 00,000. Various other valuable 
collections ha've from time to time been gathered into the 
Fitzwilliam Museum. The sculpture gallery is peculiarly 
rich There arc also Colonel Leake’s Greek vases, the 
Disney marbles, the Ellison collection of modem ]>3intcrs, 
the Mesmer collection. At a short dktance from the 
Fitzwilliam, at the end of a watcr-courric, hs Hobson’s 
Conduit, removed here from the market-place, when; it Mood 
from 1614 to 1856. Hobson was a great benefactor to Cam- 
bridge, and is commemorated by Milton. Tlic Pitt I’ruts 
is found in this line of street, with a very church-Iikc ap;>car- 
ance. It was erected in memory of William Pitt the smte^- 
man. Addenbrooke Hospital, tbe Botanic Garden (nrmngid 
after Dc Candolles system), the Anatomical 3[c3ccm, at:d 
the Observatory, are very much worthy of examination. The 
renowned Senate-hoirse, the centre of the univerpitT. ia 
remarkable for its elaborate finish and perfect proportion*, 
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In this fine room ihe tiniversiiy examinations are held and 
degrees ore bestowed. The scenes witnessed here when 
th e TOwtheTOfttieftl honour list is issued, and on the degroej 
day following are a very interesting episode of universi^ ' 
lifa The senior wrangler of the year receives a mighly 
ovation. Very near the Senate-house is the University 
library ; the Georges were great benefactors to both. It 
is one of the few libraries entitled to copies of all new 
books. The number of books and MSS. is about half a 
million. The most remarkable MS. is that known to 
scholars as D, the Godex JBezce, the uncial MS. or vellum of 
the four Gospds and the Acts, presented by Theodore Beza. 
The front of the library is an Italian balustraded a^de ; 
the basement story of the quadrangle is called " the Schools,” 
a much more limited expression than the same Oxford term. 
In the “school” were once carried on the lectures and 
disputations from whidi “ wranglers ” and “ sophs” derived 
their names. One part of the sdoMs is devoted to the 
Woodwardian or Geologcal Museum, enriched by the cMleo- 
tions of the late Professor Sedgwick. He taught geology to 
undeigraduates in visiting the neighbourhood with them, 
dose to this is the Mineralomcal Museum, enriched with 
diamonds presented by the late Lord Alford. The fine 
new buildings of the Union Sociefy are noticeable. Various 
Cambridge churches are very interesting. The Bound 
Church or Sepulchre Church is one of four similftr churches 
iu Bnglaud (the Temple Church being one), modelled after 
the Church of the Holy Sepulchre at Jerusalem. It was 
restored in 1841 by the dimden Society. Great St Mary’s, 
like St Mary’s, Oxford, is the church of the university. 
St Benedict (or Benet) Church is very interesting. Its 
restoration in 1869 fully displayed the magnificent ]^man- 
esque arch of great antiquity, and traces of Early Englis h 
and Pre-Ebrman remains. St Mary’s the Less, next to 
Peterhouse, is a very ancient church. The old church of 
All Saints, opposite St John’s, has been removed, and is 
rebuilt in Jesus Lane. There are a large number of modern 
churches. There is a wide markiet-place and several open 
spaces, sucb as Christ's Piece and ParkePs Piece. The 
railway station, where different companies find a common 
home, is spacious and handsome, ^e so-called school of 
Pythagoras (the origin of the term is obscure) was doubtless 
the abode of a Thegn or Saxon gentleman. The mound of 
the Castle, a natural hill scarped and cut down, must have 
been of g^t importance in overlooking the fen country. 
It was probably within the lines of the Boman station, and 
a castle was built here by the Conqueror; many houses, 
according to Domesday Booh, being removed to make way 
for it Edward L lodged here, but the castle was soon in 
ruins. The massive gateway was removed to ninlrg ^vay 
for the county courts. The county gao^ at the rear of the 
rounty court; was arranged acco^ng to plans of John 
Howard the philanthropist. 

Each college in Cambridge has its separate interest, 

something remarkable in chapel, hall, or library, in garden or 
gallery. We shall rapidly indicate some distinctive features 
in eac^ The largest of the colleges is Trinity, the largest 
ccMegiate foundation in Europe. It is on both sides the 
. stoet, for a n^ court, the Master’s Court, was built at 
the eiqiense of Dr Whewell, and his cipher, W. W., is on the 
capacious tower. The Ein^s Gateway is the entrance to 
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students, the sight is remarkable enough. On enterin^the 
chapel the antcnihapel should be cattily noted, with the 
statue of Newton in a sitting posture the statue of Bartow, 
a statue of Macaulay, and soon there will be one of 
'WhewelL A second great gateway, with the niched statue 
of Mward UL, leads into ^e second court On the south 
is a third gateway with four towers on the angles, caUed, 
from a statne of Queen Elizaheth in her robes, me Queen's 
Gateway. The library was h^n by Barrow and derigned 
1^ Wren. It is the most classic bnilding in the univeisi^ 
— in Wren’s favourite style of tire old Itidian. It oreiloDls 
the river, and below the library is a colonnade opening on 
the bridge and the Lime Walk. La the value of its contents 
this library ranks next to the tmiversi^ library; it ^ 
sesses the mathematical MSS. of Newton and the poetical 
MSH of MiltoxL It numbers nearly 100,000 volmne^ 
The woodwork is by Gibbons ; the series of marble busts 
by Boubillaa Becent additions have been made .of the 
busts of Professor Sedgwidr, Mr Tennyson, and Mr Ellis. 
At the end of the room is Thorwaldsm’s statue of Lnd 
Byron, which was refused admission into Westminster 
Abbey. 

Thft next largest rollege is St John’s, which is famous 
fm its series of splendid improvements. The collie 
consists of four courts ; the plain brick edifices are earned 
to the brink of the river, bnt on the other side of flio river 
is the magnificent New Conrt designed by Bickman, the 
finest modem stracture of all the Cambridge quadtan^a 
The massive antique gateway of the first court has the 
armorial bearings of the foundress of tiiis colleM and 
Christ’s Collie, the Lady Margaret, countess of Bidmond 
nnd mnhTiftr of Henry VTL The chapel aud hall are m the 
front court. The second court is still larger, and one m 
the very few untouched by modem restoration.^ ww 
court lint^ a cloister on the west ; and the antique hwar^ 
unaltered for geuerationsi, takes up the 
of tile north si^ The Master’s Lodge, finish^ m 1865 J 
Sir G. G. Scotty extends westward. A ligiW Qotbc Im ge 
over the Cam conducts into tiie New Crort, a sta ? 
quadrangle, with a vaulted cloister along soutli 
The magnificent chapd, erected mainly by the some y, 
enriched with many gifts, at great expense^ was ope 
1869. It was erected by Sir G. G. Scot^ Md ^ 
resemblance to the Sainte OImpelle at ^ns. j 
and painted glass are especially remarkable, onaa j 
monument to Henry Kirke-T^te^ erected at to 
an American gentleman, is to be transferred to m F 
St Petert CWhige, or Peterfwot^ j. 


coU^ies. It was founded - , -.-hsu 

who was one of the first to separate h^een m . 
and scholastic dement in education. The umv^“g 
gave special honour and edebration to Be 
Peter’s is remarkable for eminent men, J . - 

drips at a time when they were hardly t 

The gardens ore good, and there is a small deer^^^ _ 
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King’s College owns tiiat magnificent chapel . jgjty. 

dominates over all the hoildings in the by 

The cdlege was originally commenced ®®“-rrr deserves, 
Henry VL, in connection with Eton. Henry . 
the title of a second founder. The chapel ® esampk 
drawn nave. It is the latest and 
of the Perpendicolar order of Gothic arch into 

fretted roof, unsustained by a 
twelve divisions. The centre of each is ^ P®“. key- 
terminating alternately in rosra and 




stone weighing mote than a ton. 



and Hemy V t ll. , and bdongs to a time 
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juinting had attained its highest ezcdlence. Thera an 
fiTe-and-t\renf 7 Tnndows, with more than a hondt^ 
subjects. The chantries are fine. The exterior of the 
chap^ though very fine, hardly corresponds with the 
interior. The immense design for the college, entertained 
by Henry YL, has never been carried out, and the new 
buildings, erected at a great expense, have not been 
snbordi^ted to the general des^ The best of m 
the Master’s Lodge j the Fdlows’ Buildings are incongruous. 
King’s College Chapel is certainly the artihitectnral gem of 
the university. 

Oaius (pronounced Key’s) College^ in point of size^ 
is the thud college in the university. It has a some- 
what special character, being termed t^ Madical College. 
The founder was a physiman high in favour with Philip 
and Mary. Bis tomb, with the inscription " Eni Cains,” 
is the great ornament of the diapeL In &e paint^ 
glass of the chapd is a series delineating the tnirarjlaa of 
healing. No college has undergone greater alterations 
within recent years than Cmns College, tire larger part of 
the college having been taken down and rebuilt. It has 
now some of the most striking architectural efibcts in 
modern Cambridge. The three famous gates — ^the Qate of 
Humility, the Gate of Virtue, the Gate of Honour — are re- 
tained. Mr Fergnsson says of the last “ that it is one of the 
most pleasing as wdl as one of the most advanced specimens 
of the Early Benaissance in England.” The new hall is by 
Salvia (1864:). The little college of Trinity Hall has also 
a special character, being the l^gal College. To a great 
extent it haa been rebuild after a destructive fire in 1851. 
The gardens are very fine. 

Queen^ College is the work of the two rival queens of 
the 'Bed Bose and the 'White, Margaret of Anjou and 
Elizabeth Woodville, who are always regarded as co- 
foundresses. Erasmus took up his abode here and pro- 
moted the new learning. His study is supposed to ^va 
been in the south-west tower of the dd cou^ The chapd 
has been beautifully restored in recent yean. A quaint 
bridge, called the “mathematical bridge," leads into the 
garden or wilderness on the other side of the Cam. On 
the south side cd tire Clouter Court is Erasmus’s Court It 
is said to be in contemplation to fill up tiie western side 
with a new river front Corpus Chiisti College has an 
imposing frontage, not unlike that of Christ Church, 
Oxford, though on a smaller scale. This college has the 
credit of having begun the series of recorutructions which 
has been in progress for yean past up to the present time. 
The college is in intimate rations with &e town of 
Cambridge, in which it luts much property, and from which 
it has derived various benefactions. On the north end of 
the great quadrangle is the Old Court, which is said to retain 
more of its ori^nal features than any other court in the 
university Archbishop Parker lent his library to this 
college on condition t^t if twenty-five books should ever 
be missing the bequest should devolve to Cains College. 
Opposite Corpus Cluisti is the college long known as 
Oatberme’s Hall, the only hall in Cambridge, but in the un- 
fulfilled expectation of many private halls be&g established 
now term^ a college. It is extremely picturesque, with 
a side of the prindpal quadrangle planted with elms and 
open to Trumpington Street. It mig)it almost be called 
the Theological College, as it has produced an extraordinary 
number of ecclesiastical writers. Chre College consists of 
n single court, and is remarkable for its finished beauty, 
with ‘'more purity and grace than any other example 
which can be named" (Fergnsson). The bridge, avenue, 
and lawn are noticeable, ^is college is supposed to be 
CSiaacer’s " Soler Biall at Cantabrage.” Once one of the 
largest, it is now one of tiie sr^est colleges. Here 
“ Ignoramus ” was acted before the delighted James L 
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Emmanuel College has a peculiar interest of its own. ^ ... 
Once its site was occupied Ity a house of Hoim'nican friary 
and it snhseqnently became the chosen college of the 
Furitaus. The frontage of this colitis long and imposing. 
Through an arcade we pass into the principal conr^ above 
an arcaded side of which is a picture gallery designed by 
Wren for the Master’s Lodge. I^e Ubtaty here is very 
good. Sidnty’ Sussex College has a history very parallel Sldoer 
to that of Emmanuel Cbllege. They were together styled Snssez, 
in the time of Charles L “ nurseries of Puritanism.” Oliver 
Cromwdl was a member of this college, and the best extant 
likeness of him is to be found here. There is also Bernini’s 
bust from the plaster impression taken after death. This 
college was improved to the extent of entire oblitemtion 
by Wyatville, who has only left the old oriels of the 
Masteris Lod^ remaining, ^e lodge has a large pleasure 
garden attached. Next to this college is Christ’s, opposite Cbrift'r 
to which a street runs westward that has some curious 
old bouses and an old name. Petty Cuty, the meaning of 
which has been much discussed ; it most probably means 
“h’ttle cookery.” Christas Cbllege was the foundation of 
the Lady Margaret^ the saintly foundress of St John’s 
Her portrait is in chapel and hall, and her arms over the 
gateway. Like Sidney Sussex, Christ’s was restored in the 
last century, and nearly all traces of antiquity extinguished. 
Christ’s is famous for its associations with the Platonists, and 
especially with Milton. Elis rooms are pointed out, and 
his mulberry tree in the garden has dmwn pilgrims from 
every part of the world. The old tree is carefuuy propped 
up and mounded, and a new tree has been planted from an 
ofishooL Behind the college is an open space of park-like 
character leading down to the boats. Some of the latest 
restorations now in progress are in Pembroke. IVhen Pcml.- 
Queen Elizabeth saw this college she exclaimed, ” Oh 
domuB antiqua et religiosa I" but the peculiar features 
which give this college its picturesque appearance ora 
being inexorably snc^ced to modern requirements. 

The chapel was designed by Sir Christopher Wren, and 
executed at the cost of his uncle, Bish(q> Wren, ns a thank- 
offering for his liberation from a confinement of eighteen 
years in the Tower. The eollege has been called ” Collegium 
Episcopale,” from the number of its prelates. It also 
the great lumes of Edmund Spenser, Gray, and William 
Pitt. Jesus College stands pleasantly back from the publi** 
road, surrounded with gardens and meadows. The ivied 
walls have a very pleasant aspect. The college chapel is a 
very noble one, and may rank after King’s College chapel 
and tibe new dispel of St John’s. It is among the most 
magnificent of the recent rcstomtiuns at Cambridge. It is 
part of the old church of St Bhadegund; the ante-chapel, 
which is being decorated under the care of Mr Itossetti, 
being portion of the original nave. The New Court or 
Garden Court is shadowed with trees of many years’ growth. 

The college has recently laid out fresh grounds and build- 
ings. The cock, the ^dge or rc6us of Bishop Alcock, 
the founder, is discernible in many parts of the cdlrgc. 
Magdalene College is the only college on the north side of 
the Cam. It was founded by a lord of Audlty End, whri c 
representative always nominates the head of the edVge. 

It boasts three libraries, — ^thc college library, the Pcckani 
library, and the Pepysian library. The last contain-s tin. 

Pejr^s MS. and mu£ old black-lcttcr literature. The la#t 
of the Cambridge colleges is Downing College. It was 
only founded inlhe year 1800, with large bequests from a 
Cambridgesbire baronet. The first undergraduate w?_« in 
1821, but the college has in later years received a consider- 
able development. The well-wooded ground^ arts hand" me 
and extensive, and are thrown freely open to the public. 

Some of the Cambridge localities should be meatroned. 

The suburb of Barnwell has the remains tf an andeat 
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prioiy. At Stourbridge is the disused chapel of an ancient 
hospital for lepers. The greatest fair in England was one 
held here. The little village of Tnunpington is a favourite 
localily. Granchester has some remains which make it 
a question whether it or Cambridge Castle was the site of 
the old Roman station. Byron’s Fool is in the river here, 
jifadingley is a fine old mansion, the residence of* the 
Prince of Wales when at Cambridge, and possibly the 
scene of Gray’s EUgy. Between this place and Cambridge ! 
is the Observatory. The central dome revolves on wheels, ‘ 
and can be moved by a single hand. The remarkable tele- j 
scope was presented by the late duke of IT^orthumberland in 
1835. A favourite walk is to the very moderate elevation 
known as the Gogmagog Bills, an offrShoot of the chalk 
range, the summit of which has been a Roman camp and 
a lord-treasurer’s abode. The Ladies’ College at Girton 
may also be mentioned. Chesterton and Cherry Blnton 
are familiar resorts of Cambridge men. These are environs 
of Cambridge. The borough population of Cambridge in 
1871 was 30,078, consisting of 13,742 males and 16,286 
females. (f. a.) 

CAMBRIDGE, a city of the United States, in the county 
of Middlese:q Massachusetts. It lies on Charles Riverj three 
miles N.W. of Boston, with which it is connected by two 
bridges, with long causeways, and by horse railroads, or 
tramways It is the seat of Harvard U^niversify, the oldest, 

richest, and most thoroughly equipped literary institution 
in the United States. Connected with the university is 
an observatory, in 42“ 22' 48* H. lat. and 71" 8' W. long. 
Under the name of Hewtown a settlement was made on 
its territory, then much more extended than at present, by 
some of the first company of English colonists on Massa- 
chusetts Bay in 1630. It was then proposed to make it 
the capital of the colony; but the neighbouring peninsula 
of Boston was found more convenient for commerce an<l 
defence against the Indians. The order of the colony court 
m 1636 having provided for planting a college at iSTewtown, 
its name was changed to Cambridge, in honour of the 
English university town, where some of the leading men of 
the colony had been educated. The first company of 
settlers, being Mr Hooker’s church and congregation, moved 
to Connecticut in 1636, to find better farm-land. Their 
rights were purchased by another body of colonists just 
arrived from England. The present site of the college bnlla 
was otiginaUy "fortified” by palisades, within which the 
settlers found protection at niglit for themselves and their 
cattle against a possible inroad of the savages. Hera was 
set up the first printing-press in the United States, and 
from It issued John Eliot’s translation of the Bible, for 
the Indians, in their own language. Under the title of 
_ Cambridge Farms,” the present town of Lexington, 
incorpot^ed ns such in^ 1712, was a part of the original 
rown. The town of Brighton, now annexed to the city of 
Boston, formerly South Cambridge, or Little Cambridge, 
was separated and received its present name in 1807: 
and the west part of the original settlement, known as 
Mcnotomy, was marked off in the same year, os TTest 
Gambnd^, now known as Arlington. Between this place 
fS? Cambridge ; and the districte of 

Cambridge. Cambridge was 
““t part 

^claimed. The Jcmeteiy of 
.Mount Auburn i-. on the western bolder of the citv W 

KolW Cambridge in 1874 was 50.337 ; the numbers 
vllSl of dwellings; 7383. T^ 

rod Peraonal property, sT7,332.9h ; o? 

Ibe ci y ’ bcirS’ f ‘ ^he net debt of 

> incvsrred for tvater-works. streets, scbool-houses. 


and other improvements, is $3,792,135. The cily appw* 
piiation for 1874 was $2,771,508.- Total cost of the 
water-works, $1,399,396. The police department^ with 60 
officers, cost $71,710; fixe department, $97,355; filling 
up low lands, $650,000. The average number of panpeis, 
129 ; net cost of tiheir maintenance, $38,000. Cost of 
street lighting, 820,157. The system of public schools is 
very complete and efficienl^ indnding a high school, 7 
grammar schools, 18 primaries, and a training schod,— with 
183 teachers; cost of maintenance, $260,187*47. Cambridge 
was the site of the camp of the first American army, at ffie 
outbreak of the War of the Bevolntion with Great Britain. 
F^m it went the detachment which intrenched on Bnukei's 
Hill; and here Washington took command of the army, 
July 3, 1776. 

CAMBYSES, a Persian royal name, derived from the 
Greek KaiiPwnjs, in which form it appears in Herodohis 
and in the Greek writers generally. In inscriptions 
Egypt the name is given as Kafifivams (Letronne, Beeueil i. 
inscrip, greeq., ii. pp. 350, 356, In the old-Persian of 
the “RRhiRtun inscription it stands in the form Kahujiya 
(RawHnson) or Kairibvjiya (Opperi^ Spie^l). In Zend 
the name takes the form Kavaus, end in Arabic and 
modern Persian it is worn down stiU further to Kaws and 
Kaus. In Egyptian the name occurs under three forms of 
transcription, — Kanhum, Kenibatel (Lepsins, Kdnigdwch, 
taf. xlix.), - or rather Kambutia, and Kanibunxa (Lauth, 
JEin neuer Kambgses4ext^ p. 6). The ethology of the 
name is obscure, and the attempts to explain it by Bawlm- 
son (Jour. As. Soe., xL p. 97) and Benfey (Die parstmes 
Keiltnsckriften,, p. 77) cannot be regarded as successtuL 
It has been often 'remarked that the name, or one very 
similar, occurs more than once in the East as an emnical 
and geographical designation. Thus we find 
telritoiy in India, Eamoj a tribe of the Kafirs m Oabm^ 
and a teriitoiy named Cambysene, situated 
the Kur, is Imown to Greek geographers. In the ^ 
region there Was ajiver called Cambyses, themodem 
Perhaps with Spiegel (jSranis(^te AlierthumAcund^ to • 
p. 294) we may regard the personal name 
originally an adjective, meaning belonging to ,Aam j 
In Egypt, also, Cambysn occurs in 
name of a place in the Delta, but this is - 

from the Persian king about to be mentioned, oy 
Egypt was conquered _ ^ 

The persons known by the name of Camera S 
the Achsemenian line of Persian kings. It is Iho g 
the great-grandfatiier of C^us tire Great ttos * 

The evidence, however, for the existence of 
though strong, is constructive rathOT than . 
Bawlinson’s Merodotus, voL iv. p. 259). gjged 

the father of Qyrus was named Cambyses. bo 
by Herodotus (i 107) “a Persian of good *amUy,^ 
Xenophon (Uyrop., i. 11. 1) he « 
the Persians.” The justness of this title is P . . 
inscription on a brick found at Senkereh, 
calls himself “ the son of Cambyses, the po 
as well as by the statement of Danus Hjs 
Bebistun inscription (coL i 4), that ®S“" fth 

menian ancestors had oeen king& Uunog;”, fa jfedian 
Cambyses the Persian nation was included .v. jfedian 
empire, and he is represented os the ■^sal 
king Aslyages. At the same time ^ hf 

married Mandane, the dau^tcr of Asi^g®» jecount 
became the father of Cyrus. Such, at 1^ i 
of Herodotus, Xenophon, Diodorus, and jepr»* 

Ctesias and Hicolaus Damascenus giTC a 
sentation. . , P- 

It is stated by Loftus (Okaldaa «nd 
that he found at Warka “bricks inscnbed 
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zeUered cnneifoim chaiscteis of Cambjs^ fhe bzother of 
QrrD5, a personage of whom we posses no lustoiical notice 
whatsoever.” 

The only other, and the best known, king of name 
is the elder son and successor of Cyms, who rcgned over 
the Persian empire according to Herodotus, for seven years 
and five months — ^ftom 629 ' to 521 n.a Of his proved- 
ings before his famons mvamon of Egypt little is known. 
To this period we - must now, on the anthori^ of the 
Behistnn inscription (L 10), in opposition to Herodotns 
(in. 30), assign the secret murder of his brother, Bardiya 
(the Smerdis, Merdis, 3>Iardns, or Her^ of the Greeks, — 
cdled Tanyoxarcs Ctedas, and Tanyosares ly Xeno- 
phon). Egypt at this time lay on the borders' of the 
Ferdan empire ; its snlgngation long been an object 
of ambition to the great Adatic conquerors ; it had recently 
provoked reprisals &om Persia by sending help to Lydia 
against Cyrus; and in resolving to attack that country 
(^mlyses was both carrying out fhe settled policy of his 
predecessors and accomplishing the purpose of his own 
father. If therefore, as is not unlikely, there was sudi an 
occadon given for the enterprise as tlmt which Herodotus 
relates, it is not necessary to suppose that this was more 
than a pretext. A year or two were spent in collecting 
the forces of the empire, and fhe preparatory measures 
taken seem to have been marked by p^ence and gkill- A 
fleet of Phcenidan and Gred: dupe was collected to operate 
agsinst the vessels of the Egyptians ; and the help of an 
Fabian chief was secured to provide water for the army in 
crossing the desert on the south and west of Palestine. 
The old king of Egypt, Amads, under whom fhe country 
bad enjcyed a long period of peace and prosperity, died a 
few months before he invadon, and was sncc^^ by his 
son Psommenitns, under whom the measnrs of defence 
proved unsnccessfiiL An obstinately contested but decidve 
victory was gained by the Persian arms near Peludnm, and 
this was ^sedily foUowed up by the dege and capture of 
the capita4 Hemphis, and by the subjugation of the whole 
country. The date of this conquest is commonly r^arded 
as 525 E.C. (see Bawlinson, Ane. J/b.v., voL L p. 385), 
thou^ some &d cause to place it one or even two years 
earlier v. Gumpadi, Zatredaiung d. Axs. v. Bah., 

16% /. ; Lauh, op. cit., pp. 13, /. ; Emgsch, Sitt. 
^jSgppte, L p. 267 ; Duncker, GoA. d. Altertkums, voL 
iL p. 792, n. ; Lei^ins, EonigtbutA, p. 89). 

Henceforward the Ufe and activity of CamlyEes centred 
in his new dominion. We know from an important 
hieroglyphic inscription proceeding from a priest of Xeith 
at Sai% that he assum^ the re^ndbilities and titles 
proper to a king of Pgyp^ taking as his throne-name that 
of “ Rame ant- hloreover, iris evident that fora time at least 
he cultivated the good-will of his new sulgectE. We leam 
that he took Egyptians who hsd been oScers of Fsam- 
menitus into hb immediate service; that he sou^t in- 
struction in regard to the rites of their religion, and was 
initiated into certain of its mysteries ; that he listened to 
complaints in regard to the profanation of the temples by 
Ferdan and ot^r foreign soldiers, and gave orders for 
thdr removal horn the sacred predncts ; that he secured 
the priests in the recdpt of the temple-revennes. and 
azzanged for the due and continued celebration of the 
customary eeremomes and festivals. A monument is still 
extant on which he is represented adoring, on bended 
knee^ the god Apis. (See De BougA d/emoire eur la 
tiaiue naophore du Tatiasn, passim : Brugsch, cp. cit., voL 
L pp. 266,/. ; Lauthjopu eit., pp. 17,/) “One act,iEde^ j 
of a difierent complexion is report^ by Herodotus (iiL ' 
16), viz., his outraging and £n^y consuming by Sre the 
embalm^ body of Anms^.-^n act, the historian assures 
u^ which showed the fee^gs alike of Egyptians and of 
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Persians, and which stron^y attests the same jealous and 
res eiitfnl ternper which prompted the murder of his brother. 

After having established himself in his new possession, 
Cambyss, Herodotns (iiL 17,/) informs us, planned 
three exp^tions. One was against Carthage, in regard to 
whicl^ however, he was thw^ed by the refusal of his 
Phoenician mariners, who formed the principal portion of 
Ms sea-forces, to operate against their kindred. Another 
was directed against the Oasis and temple of Jupiter 
Ammon in the desert west of Egypt (see Heeren, 2>. 
afrUaxn. Toiler, L p. 416). the issue of wMch was that the 
whole of the force sent on this enterprise, numberinir, it is 
said, 50,000 men, perished in the sand. The third was 
intended for the subjugation of the EtMopians on the 
south of Egypt (r^arding whose locally see Heeren, op. 
cit.,L pp. 337, /; Bawlinson, Herod., vol. iL p. 421 ; 

} llaspero, Hietoire andenne. pp. 533, /), and of tMs 
\ Cambyses himself took the command. The army, how- 
I ever, had marched less than a fifth of the distanc'e when 
I thmr provisions fafled, and they were reduced to the utmost 
I straits, — even, it is said, to cannibalism. Cambyses was 
I thus forced to retrace his steps and to lead back the tem- 
I nant of Ms army to Egypt in disappointment and disgrace. 

Under the smart of this threefold discomfiture the 
conduct of Cembyses towards the Egyptians assumed a new 
aud much more stem and crael aspect. The people of 
I Memphis were rejoicing on occasion of the discovery of a 
calf bearing the marks of their god Apis, when he arrived 
there on his return from his unfortunate expedition. 
Hiitated by their apparent lack of sympathy, and miscon- 
struing their joy. he ordered some of the magistrates of the 
city to be put to death ; and what was still more fatal to 
his popularity, he commanded the newly-found god to be 
led into Ms presence, and inflicted upon it with ^ dagger 
a mortal wound. The epitaph of this um'ortursate god “ Las 
been found by Slariette in the Serapenm, and is now in 
fhe museum of the Louvre” (Lenormant, IJanval of 
Hid., voL iL p. 99). We hear also of his violating tie 
sepulchres of the Egyptians, and of his penetrating into the 
sanctuaries of their gods, and making sport of the more 
grotesque images. According to Hc^otus, it seemed to 
me ^yptians that he had gone road ; and it is certain that 
they retained the most gloomy recollections of this period 
of their history. In the inscription already mentioned, 
drawn up whfie the Persians were still supreme in the 
country, and therefore with due reserve and caution, 
reference is made to the procedure of Cambyses in such 
language as the following : — " There happen^ a calamity 
in this district along with the very great calamity which 
befell the whole land;” “a frightful misfortune befell 
]^ypt, the like of wMch never occurred in this land ” 
(Brug^, op. ext., L p. 271 ; Lauth, op. ciV.. p. 19, <f. p. 
49). ~ It is, in all probability, the sense of this " frightful 
misfortune” — ^tbe keenness of feeling excited by the out- 
rageous deeds of Cambyses toward.^ their gods — ^which Ivd 
the Egyptians to allege that he was suutien with frcnr-. 
and to put in circulation some at least of the many storf-s 
relating to his cruelty towards hi- own cocritiycen and 
r^tives wMch Herodotus and others report. 

After an absence from Persia of several years. Camby.-e.-. 
bating appointed Aiyandes, a Persian, gGV(.n.or of &}pt, 
set out on bis homeward march. He was met. according to 
Herodotus (iiL 64), at a i>lace in Syria callf»l Agt/r.ta!.a. 
supposed by some to be Ifatar.aa. or Basham by others to 
be Hamath, by the tidings of the Median rtToIclicn, the 
esurpotion of the sovereignty by Gemates. ti e Jfagian. and 
the impersonation by the usurper of his own Lrethir wc^ m, 
as has been noticed, he had caused to be secretly murdend. 
Springing hastily npon his horse. Li-' swerd fell frtm fit 
sheath and wounded biTr mortally in the thigh. According 
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to Ctesias {Exe. Pers., $ 12) he died at Babylon, of a woiud 
accidentally faceted while carving a piece, of wood for his 
amusement These accounts agree in representing his 
death as accidental A. somewhat different impression is 
conveyed by the statement of Darius on the point in the 
Behistun inscription (L 11), who says that " killing himself 
he died' {Gfx Oppert, lies inseriptiona des Adimiaides, 
. p. 54.) It may be, as Spiegel believes {JEran. AUerthum.^ 
iL p. 302), that the phrase expresses nothing more than the 
Greek tradition reports. Bawlinson, however (Atie. Mon., 
iv. p. 394), and Duncker (op, eit., ii. p. 80^ understand it 
as meaning that he committed suicida Tne character of 
this king is sufficiently obvious. It is evident that he was 
an improve, sdf-willed, reckless, ambitious despot, of the 
peculiarly Oriental type, possessed of considerable ability 
as a general, but with passions so strong and nncontrolied 
as to render the powers he possessed worthless for good. 
It was reported that from his childhood he was liable to 
epilepsy and also, what is probably more trustworthy, that 
he came to be much given to wine. By the Egyptians he 
made himself utterly abhorred. By the Persians also, while 
they acknowledged his success in enlar ging their empire, 
his memory was held in evil repute. While they called 
Qyms a ffither, they called his son a despot or master; 
and while they said the one was gentle, and procured tham 
all manner of goods,” they called the other “harsh and 
redtiess ” (see Herodotus, iii. 33, 34, 89). In the Hebrew 
Scriptures, Cfambyses appears once under the nawiA of 
Ahasuems, in Ezra iv. 6 (see Aetasebxes). Some suppose 
that he is the “cruel lord” and “fierce king,” to whose 
hands the Egyptians were to be ^ven over, according to Isa. 
xix. 4 His name ocenrs in Babylonian contract-tablets 
fonnd at Warka, with the title “Oaml^es, king of 
Babylon.” (See Loftus, op. ck, p. 222 j Bosanquet, 
Trans. Bib. Ardusdogy, L pp. 210,/.) He is usually 
regarded as the Lohrasp of Persian traditional history 
(Malcom, Hid. of Persia, i p. 334); but another of the 
heroes of that cycle of romance, Kaus, appears both from 
the name and from the exploits ascribed to him to bo the 
true representative of Oamhyses. (CJf, Spiegd, op. cit, voLL 
p. 594; Gobineau, EUt. desPerses, voL i. p. 523.) (w.ro.) 

C^DEH (1), a city of the United States, capital of 
Camden county, New Jersey, situated on the left bank of 
the Dtoare River, directly oppoate Philadelphia, with 
whnffi It is connected by a regular steam-boat servica It 
lies 8/ .rnfies S.W. of New York, and is the terminus of 
several r^^y hues. Among its pnbKc buildings the chief 
pl<me is held by the court-house and the laolway stations* 
and Its principal industrial establishments are iron^ 
fotmdnes, saw-mills, chemical works, ^s-works, shipyards 
and engmeenng factories. The city received its charter irJ 
gas-hght was first introduced in 1862. la 

oivo population only 3371; in 1860 it amounted 
to 9479, and m 1870 to 20,045. 

,aaP^*®l of Kershaw county in South 
Hnrted States, 33 miles N.H of Oolu^iia on the 
Wateree Eiver, which IS navigable for steam-boats as far 

It* u a“ academy, and ^ 

Mraiy, and is dtogether a fiourishing little town. It is 

*^0 battles^the first foughtS 

of Workin^nTiTcmnWl^^i^® wcaent family of OurJen 
catty education at cList’s S'r^tafSrd^srSS" 


School ; and in 1566 he entered as a servitor of 
College, Oxford; but not succeeding in getting a demi’s 
place, he removed to Bruadgate Hall, and, somewhat more 
than two years afterwards, to Christ Chu^, where he was 
supported by his friend and patron Dr Thornton. About 
this time he became a candidate for a fdlowship at All 
Souls College, which he lost through tiie adverse inflnenc p of 
the Roman Catholic party. In 1570 he supplicated die 
regents of the university to be admitted bachdor of arU^ 
but in this also, he was disappointed. The following year 
Camden came to London, where he prosecuted his favoniite 
study of antiquity, under the patronage of Dr Goodman, 
dean of Westminster, by whose interest he was made, m 
1575, second master of Westminster sdiooL From the 
time of his leaving the university to this peiiod, he hod 
travelled through great part of England, with a view to 
make observations and collect materials for his RWtonsta, 
on which he was now aeiionsly engaged. In 1581 he 
became intimately acquainted with the learned President 
Brisson, who was then in England, and in 1586 he pubMed 
the fi!rst edition of the Brifasmia, a survey of the British 
isles, ^tten in elegant Latin, la 1593 he succeeded to 
the head master^p of Westminster school, on ffie retig- 
nation of Dr Grant. In this office he continned till 1597, 
when he was promoted to be Clarencieax king-atin^ 
In 1 600 Camden made a-tonr to the north, as far u Carlisle, 
accompanied by his friend Mr (afterwards Sir fiobert) 
Cotton. In 1606 he began his correspondence with the 
c^brated Pretident de Thou, which continued to the deam 
of that historian. In the following year he pubKshedliis 
last edition of the Britannia, from which the several Eng* 
Kah translations hare been made; and in 1608 he began to 
digest Ms materials for a history of the reign of Qn^ 
ElizabetL In 1609, after recovering from a dangerous^ 
ness, he retired to CMselhnrst in Kent, where he continue 
to spend the summer .months during the remainder of h» 
life. The first part of his annals of the queen did not ap- 
pear till 1615, and he determined that the second volnine 
shoold not appear till after his deatik The work was 
entirely finished in 1617 , and ftom that tinw 
principally employed in collecting materials for the lurtner 
improvement of Ms Britannia. In 1622, ’’F 

wards of seventy, he determined to lose no time 
ing his design of founding a history lecture in the S 

of Oxford. His deed of gift was accordingly 
by Ms friend Mr Heather to Mr Gregory Wheaw, who 
Ity himself appointed the first professor. Can^n area 
Cffiiselhuist^ Nov. 9, 1623, in the 8®^®°*y'titirdyew o 
ng^ and was buried with great solemnity in Westmi^ 
Abb^, where a monument was ere^d to his ® 

He was a man of great modesty and j Mid- 

learned in the history and antiquities of Lj— 

a judicious and conscientious Mstoiian. The 


iSoaety,foimdedmI838foriusconcax rBseww*, ^ 

in honour of Mm. Besides the works already “ . 
he was author of an excellent Greek grammar, ^ 

tracts in Hearne’s collection. His greatest and 
fill work is the Britannia. It was first ,t*®®® . . p, 
English, and published in folio in London m * f],c 
Phfiemon Holland, who is thought to h^ **!?»«« oati*® 


Ms additions and explanations, on the nfthesaiB'i 

may belong to Camden. But in a later . libertie* 

translation, published in 1636, the doctor hw 
wMch cannot be excused. A new uifehed i*> 

the utmost fidelity from the Iwt ediltoi^ 'wMP . j after 
1695, by Edmnnd Gibson of Queen's College addition 
wards bishop of London; in wMch, of in.P* 

notes,' and of all that deserved to be ta^ ° ..innentalJOB* 
Holland’s first edition, there are many other oPg™ 
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and impiOTements, all properly distingiiished &om the 
gennine trod: of the author. 

Gibsos's editioa iras reprinted in 1782, and Eevenl times snbse* 
qnenfly. The latest and nest editions are those hy Goi^ 1789-90, 
8 Tols. foL, and Vy Gon^ and Siidioi^ 180^ 4 t6Is.1^ 

CAMDEN*, CEUkBUES Fsatt, Ea-rt^ axd Yiscoxnn; 
Baysuai (1713-1794), chief-justice of Common Fleas, 
lord chancellor of England, and president of the conncO, 
uus bom in 1713. He tras a descendant an old 
DeYonshire fiunily of high standing, the thicd son of Sir 
John Fratt, chief-justice of the Ein^s Bench in the reign 
of Geoi^ge L He receired his early education at Eton 
College whence he passed, at the age of seventeen, to 
Bongos College, Cambndge. Ih 1734 he became a fellow 
of his college, and in the followingyear obtained his deme 
of B.A. Having adopted his other’s profession, he had 
entered die hGdme Tmple in 1728, and ten yearn later he 
was called to die bar. He pracds^ at first in the courts 
of Common Law, travelling also the western drenit. In 
1740 he took his degree of M.A. For some years bis 
procdce was so limited, andbe became so much discouraged, 
that he seriously thouj^t of turning his back on the law 
and entering the chm^ He listened, however, to the 
advice of his friend Sir Bobert Henlq^, a brother Imniater, 
afterwards known as Lord Chancdlor Northington, and 
persevered, working on and waiting for the success which 
in soldi case is usn^y slow to come. The first case whidi 
brou^t him prominendy into notice and gave him assur- 
ance of ultimate success was the Government prosecution, 
in 1762, of a boolss^er, William Owen,, for a libd on 
the House of Commons. Fratt was engaged as junior 
counsel forthe defence, and he made his mark in an earnest 
and powerful speech, which contributed to the verdict for 
the defendant In 1753 he undertook the defence of 
Murphy, who stood diarged with the forgery of a wilL 
Four years later, through the influence of William Fitt 
(afterwards earl of Chatham), with whom he had formed 
an intimate fnendship while at Eton, he received the 
appointment of attorney-general. The same year he entered 
the House of Commons as member for the small borough 
of Downton in WBtdiire, which was subsequently dis- 
franchised. Hs sat in parliament four years, but did not 
distinguish himsdf as a debater. His professionaLpractice 
now largdy increased. One of the most noticeable inddenta 
of his tenure of office as attomey-goneral was the prosecution 
of Dr Shebbeare^ a violent party writer of the day, for a 
Ubd against tiie Ghivernment contained in his notorious 
Zetten to the People ^England, which were publuhed in 
the years 1756-1758. As a proof of Frattfs moderation in 
a period of passionate party watfiire and frequent "State 
Trials,” it is noted tj^t this was the only offidal prosecution 
for li^ which he set on foot. In January 1762 Pratt 
was raised to tho bench as chief-justice of the Common 
Heas, this post bdng vacant \sy the death of Chief-Justice 
Willes. He was at the same time knighted. Soon after 
^ elevation the nation was thrown into great excitement 
about the prosecution of the "worthless profligate ” John 
Wilkes, and the question involved in it <d the legdity ef 
“ gene^ warrants.” Chief-Justice Pratt pronomu^, with 
deciave and almost passionate energy, against their hgality, 
thus giving voice to the strong feelhig of the nation, and 
winning for himself an extraordinary degree of popularity 
as one of the “ maintainers of English constitutionm IHierty.” 
Honours fell thick upon him in the form of addresses from 
the dfy of London and many large towns, and of presentor 
tions of freedom from various corporate bodies. Lt July 
1765 he was raised to the peerage as Baron Camden, of 
Camden Place, in the county of Kent ; and in the following 
year he was removed from the court of Common Pleas to 
take his seat as lord chancdlor (July 30, 1766). This 
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seat he retained less than four years; for aUbong li he 
disdiarged its duties in so efficient a manner that, with one 
exertion, his decisions were never reversed on appeal, he 
took up a podtion of such uncompromising hostility to the 
Governments of the day, the GrMton and North admi^ 
trations, on the greatest and most exdting matters, the 
treatment of the Amencan colonies and the proceedings 
against John Wilkes, that the Govenunent had no dioice 
but to require of him the surrender of the great seal He 
retired £r^ the Court of Chancery in January 1770, hnt 
he continued to take a warm interest in the pojitiral aEairs 
and disenssions of tire time. In his speedies in the House 
of Lords he sometimes showed a strong ill-feeling against 
his great opponenl^ Lord Mansfidd, on the doctrine of libel. 
He continued steadfastly to oppose the taxation of the 
American colonists, and dgned, in 1778, the protest of the 
Lords in favonr of an address to the king on Ae subject of 
the manifesto of the American commissioners. Li 1782 he 
was appointed president of the council under the Bocking- 
ham administration, bnt retired in the following year. 
Within a few months he was rdnstated in this office under 
the Pitt administration, and hdd it till his death. Lord 
Camden was a strennons opponent of Mr Fox’s India Bill, 
took an animated part in the debates on important public 
matters till within two years of his death, introduced in 
1786 the sdieme of a xegeniy on occasion of the king's 
insanity, and to the last z^ously defended his early views 
on the functions of juries, esped^y of their right to decide 
on ell questions of libeL He was raised to &e dignity of 
an earl in May 1786, and was at the same time created 
Yisconnt Baybun. Earl Camden died in London, April 18, 
1794 His remains were interred in Seale dbureh in Kent 
CAMEL, the Djemal of the Arabs and Oamal of the 
Hebrews, a genns of Bnminnnt Mammals, which, with the 
Sonth American llamas, form the family Camelida, and 
whiik in tbeir dentition, in the absence of horns and of 
hoofs completdy envdoping the toes, and in the separation 
of the navicnlar and cuboid bones of the tarsus, show on 
affinity with certain of the Peiissodactyle Ungulata. In 
common with the llamas, and unlike all other rnminants, tho 
camd has two upper incisor teeth, conical and laterally com- 
pressed, and somewhat resembling canine teeth, of which in 
the upper jaw there are two, in addition to twelve molars. 
Beneath there are six indsois, two canines, and ten molar 
teeth, the whole forming a dentition admhably snited for 
; the tearing asnnder and mastication of the coarse dry shrnbs 
on which the camd usually feeds. It possesses besides 
many other pecnliaiities in form and structure specially 
adapted to its mode of life. Its nostrils ore in the form of 
oblique slits, whidi can be opened or shut at will, and thus 
the organ of smell, which in the cornel is of extraordinary 
acuteness, is preseired from contact with the hot acrid sand 
that^ like a “pillar of clond,” frequently sweeps across the 
desert. The extremities only of tho two toes whidi form 
tile foot are free, and ore each terminated by a short and 
somewhat carved naO, the rest of the toes b^g connected 
together by means of a broad elastic pad on which the foot 
rests, and which bnoys the camel up os it moves on the soft 
and everehifting surface. The horny callosities on tho 
breast and limb-joints, on wbiik the camel rests when being 
loaded, may possibly have resulted from the long age.« of 
servitude to which it has been subjected, but whether they 
existed in the wild camel or not, traces of them arc said to 
be now found on the new-born young. The hump or bumps 
on the camel’s back are mere masses of fat, without any 
corresponding curve on the vertebral column of the animal, 
and form a reserve of noniisbmcnt to be used when ether 
supplies foil ; consequentlydnring lengthened periods of pri- 
vation, and daring uc rutting season, when the males almMt 
cease to eat, these masses greatly diminish in size. The camel 
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driver knows well the value of this natural storehouse^ and 
takes care before starting on a lengthened journey to have 
the humps of his beasts well distended. In its native 
deserts, however, the camel is more liable to suffer from lack 
of water than of food, and accordingly the stomach is so 
modi&ed as to allow of a certain quantity of water being 
stored for future use. On the walls of the paunch or finst 
stomach, little pouches with narrow months are developed ; 
these are the so called " water cells,” the biggest of which 
in an adult camel measures when dilated about three inches 
in width and depth, and these serve to strain off a consider- 
able quantity of water from the contents of the paunch, re- 
taining it for future use by means of powerful sphincter 
musol^. The upper divided lip of the camel is slightly 
extensile, and is used as a feeler with w'hich to touch and 
examine its food before turning the same into its moutL 
The animal is farther characterized externally by its long 
neck, the dus^ colour of its fur, the shaggy masses of long 
woolly hair on certain parts of its body, and the dispro- 
portionate shortness of its legs. These, together with the 
peculiarities already mentioned, combine to make it one of 
the mostun^inly of known animals, and almost justify the 
recent description given of it by Dr Bussell, the Times corre- 
spondent, as "an abominablyugly necessaryanimol.” ITeveiv 
thdess, it is as indispensable wi^ra great deserts are to be 
traversed as is the ship on the ocean highway, and 
f^t seems to have completely blinded the Arab to its un- 
doubted deficiences in form, for in his poetry allusion is 
sometimes made to the motions of the camel as to a recog- 
nized standard of elegance. 

The camel is one of the oldest mammals now living, and 
fossil remains have been found in the Miocene of the Seva- 
lik Hills df a species (Oanulus sivalensis) somewhat larger, 
but otherwise scarcely distinguishable from recent forms. 
“ The difference is so sli^t,” says Andrew Murray, ** it 
pieces us to think that we may have here, in this most 
ancient animal, a species which saw the Miocene epoch, 
and which has survived all the chances and changes which 
have taken place since then.” That it was one of the earli- 
est of domesticated animals is evident from the frequent allu- 
sions made to it in the oldest written records of the Tinnutn 
race Six thousand camels are said to have formed part of 
the wealth of the patriarch Job ; they also formed part of 
the present which Pharaoh gave to Abraham, and it was to 
a company of Ishmaelites travelling from Gilead to Egypt 
on camels, laden with spices, much as their Arabian descend- 
ants do at the present day, that Joseph was sold by hw 
brethren.^ Hatnralmts are able to indicate with more or 
less cwtamty the ^vild progenitors of most of the domestic 
ani^, but they have hitherto faffed to obtain any reliable 
evidence of the existence, at the present day, of the wild 
ancestor of the camd. In the eastern hemisphere it stands 
alone, sole representative of the family to which it belongs, 
ite only allies, the llamas, being confined to the slopes of the 
AndM and toe southern parts of South America. Pal»- 
ontologists, however, by the discovery of several fossil forms, 
liave been able to bridge over the geographical gap which at 
prMent separates the two branches of toe Oauwl^ ' 

iJanng toe ratting season the male camel becomes exceed- 
^?geK>us, and engages in fierce contests' 

young for 

produces only one calf at a^e, 
^ch toe suckles for a year. Eight days after birth the 

cSSth feet high, but it does not reach 

ite sixteenth or seventeenth year It 
The fiesh of toe young 
SSS “ favourite food of toe Arabs® 

bw^^toWL “““oeUeut and highly nutritiou^ 
butter *Tho -mjf.ii Ijayard, it does not famish 

utter. The woolly hair, which grows to a great length on 


the under side of the neck, toe upper part of the 1^, and 
on toe humps, is shorn every summer, and is woven into a 
variety of staffs used by toe Arab for clothing himself and 
his family, and in covering his tent. It was in raiment of 
camel’s hair that John the Baptist appeared as a preacher. 
The hair imported into this country is chiefly used in the 
manufacture of small brashes used by painters, while the 
thito: hide is formed into' a very durable leather. The dung 
is used as fuel, and from the incinerated remains of this 
sal-ammoniac is extracted, which was at one time l^dy 
exported from Egypt. 

But it is as " the ship of the desert,” without which vast 
tracts of the earth’s surface would probably have remained 
for ever unexplored, that the camd is chiefly valuable In 
’ its fourth year its training as a beast of burden 
when it is taught to kneel down and to rise at a ^ren 
signal, and is gradually accustomed to beariucreasing loads. 
‘These vary in weight from 500 to 1000 lb, accordug to 
the variety of camd employed, for of the Arabian camel 
there are almost as many breeds as there are of the horse in 
more temperate re^ons. When crossing a desert the camels 
are expected to cany their load 25 miles a day for three days 
without drink, getting a supply of water, however, on the 
fourth ; but toe fleeter varieties will cany their rder and 
a bog of water 50 miles a day for five days without drink- ' 
j ing. When too heavily laden the camd refuses to rise, bat 
t on too march it is exceedingly patient under its burden, 

I only yidding beneath it to die ; relieved from its load it 
j does not, like other animals, seek toe shade, even when that 
I is to bo found, ljut prefers to kned beside ite_ harden in 
' broad glare of the sun, seeming to luxuriate in the burning' 
sand. When overtaken by toe deadly simoom it falls m 
its knees, and stretching its snake-like neck along the sand, 
doses its nostrils, and reniains thus motionless till the at- 
mosphere dears ; and in this position it affords some sheto 
to its driver, who, wrapping hu face in his mantle, 
bdiind his beast. Of srill greater service is it, when, tne 
whole caravan being on the point of perishing for wan 
of water, toe acute sense of smell which the camel ^ 
Besses enables it to percdve the presence of irater nww 
than a mile off ; then it will break its hdter and . 

unerring track for the wdL The food of the camd con^ 
chiefly of toe leaves of trees, shrubs^ and dry asm je^ 
ables, wnicb it is enabled to tear down and maOTW e J 
means of its upper incisors and powerful canme , 

is, however, fond of luxurious living when such m to 
and, according to Sir Samuel Baker, when it amves i 
pasture, after sevmral days of sharp desert marcnmg, i 
j dies in a few hours of inflammation caused by 
• when other animals are starving, toe j^fless 

same authority, thrives "on toe ends 
twigs, the dried sticks of certain shrubs, and the 
paper-like substance of toe dome palm, abOTt as 
a breakfast as would be a green nmbr^ weD- 
newspaper.” The docility of the camd has be .|jjg 
nigji proverbial throughout Europe, but 
who hove studied the animal in Arato in 

said minch to lessen, if not to extangaish, its P 
this particular. "K docile means stopid, 
who had ample opportunity of obsermg the ^ ^ 

his romantic sojourn in Arabia, gut if tho 

case toe camel is the very modd of , takes an - 

epithet is intended to deagnate an ammal ^ 
interest in its rider so far as a beast can, tan vg^inate 
understends his intentions, or shares them^ m ^ jf.felloW' 
fashion, that obeys from a sort of th® ^ 

feeling with his master, like the horse or dep » ^ 

- 1 J - nnmi6— 


say that toe camel is by no means 
contrary. He ta^ no heed of his nder, ^ ^ken 
whether he be on his back or not, wo 
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once set agoing, metdy because he is too stupid to turn 
aside, and then should some tempting thorn or green 
branch allure him out of the path, continues to walk on in 
the new direction simply because he is too dull to turn 
back into the ri^t roa!^ In a word, he is from first to 
last an nndomesticated and savage animal rendered service- 
able by stupidity alone, without much skill on his master's 
part, or any co-operation on his own, save that of an extreme 
passiveness. Ilmther attachment nor even habit impress 
him ; never tame, though not wide-awake enough to be 
exactly wild.” So also Sir S. Baker, in his recent work 
Tht Albert Nyama, bears testimony to its extreme dulness, 
for while otWr ruminants in feeding sdect wholesome 
herbs, the camel is stupid enough to eat indiscriminately 
every green vegetable ; it is thus often poisoned through 
eating a plant mown to the Arabs as " camel poison,” and 
on account it is customary to set watchers over them 
while grating in districts where this plant is found. The 
camel, however, is revengeful, and in satisfying this passion 
is said to display a far-thou^ted malice scarcely consistent 
with the erireme stupidity attributed to it by Palgrave. 
Of this vindictiveness the camel driver is well aware, and of 
the certainly that sooner or later it will seek revenge; 
accordingly it is customary for the person who has reason 
to fear its malice to throw his dothea before the camel, 
meanwhile concealing himsdf until the infuriated animal 
has expended its rage in tossing and trampling upon them, 
when the injury, real or supposed, is immediatdy forgotten. 

The camd is probably a native of the desert countries of 
tile south-west of Asia, whence it has spread into most of 
the arid re^ons of the eastern hemisphere, carrying with it 
wherever it goes a mark of its desert origin in the antipathy 
which it shows to cross a stream of water. It has latdy 
been introduced into Australia, the great central desert of 
which was recently crossed by TTarburton with a caravan of 
camds. It has now also obtained a footing in the New 
World, ten camels having been landed at New York some 
years ago, all of them, however, with the exception of a 
single male and female, dying soon after. The surviving 
pair were transferred to Nevada, where the soil was sandy 
and sterile, producing abundance of prickly shrubs 
no other animal would touch, but on which the pair of 
camels flourished and bred. This female has already given 
b^h to twenty-four young, all of whidi are still (1875) 
alive, and some of these luving also bred, there are now 
nine^-six camels, all, with the exception of the original 
couple, bom in Nevada. In Europe the camel is only 
reared in the ntighbourhood of Fisa, having been introduced 
there Toy one of the dukes of Tuscany, and is emplryed as 
a beast of burden, but is said to be gradually deteriorating. 

There are two speties of camd — the Aralaan and the 
Bactrian. The former or tingle-humped species {Camelus 
dromedarivs) is found in greatest perfection in Arabia, 
whence it has spread eastwaras to India, where it is now j 
extensively used, although the stony nature of much of the ' 
ground it has to i>ass over does not give it in India that 
superiority over other beasts of burden, which it undoubt- 
edly possesses in desert countries. It seems to have spread 
westwards with the Koran along the North African snores, 
and to have been introduced by the Moors into Spain, 
where, however, it did not succeed in establishing itself. It 
also accompanied the followers of Mahomet into Euro- 
pean Turkey. In Arabia several breeds, each poss^ing 
spedal qualities, are carefully cultivated The thief of 
these are the thick-built, heavy-footed, and slow-paced 
variety, used for carrying heavy loads, and the dromedary— 
a name often applied to all the members of the single-humped 
species, but properly btion^ng only to a thin, comparatively 
elegant, and fine-haired breed, celebrated for its ileetness, 
uinying its rider when necessary 100 miles a day. The 
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dromedary, says Falgrave, “ is the race-hoiue of its species,” 
and the difference between it and the heavy variety is 
exactly the same "as between the race-hoise and a hack.” 
Another breed, belongmg to a tribe of Arabs who dwell near 
the western shores of the Bed Sea, is qiecially adapted for 
joumqring with loads over mountainous districts, and Baker, 
who made use of them, states that they accomplished feats 
in mountain dimhing which would have been impossible 
to any other domestic animal so loaded. The. Bactrian or 
two-humped camd (Cavulvs baefrianvs) is a somewhat 
larger and more robust species, and is much rarer than the 
Arabian. It is found ti^ughout the region lying to the 
north and east of that inhabited by the dromedary, from 
the Black Sea to China and northward to Lake Baikal, 
where in winter it snstains severe cold, subsisting mean- 
while upon the leaves and twigs of the willow and birch 
The pads on its feet are harder than in the other species, 
and are thus better fitted to bear the changes wrought on 
the soil by the frequent alternations of rain and drought, 
while its fur is also thideer and more plentiful. In Central 
Asia both speties ocenr, and hybrids are not uncommon, 
the latter being, it is alleged, occasionally fertile among 
themselves. (j. gi.) 

CAMELLIA, the name of a genus of Temttr&mtaeete, 
remarkable for its evergreen lanrd-like foliage, and its 
handsome luse-like flowers, whence the common species, 
O. japonka, is sometimes called the Japan rose. This is 
an evergreen shrub of remarkably hardy constitution, so 
that in our dimate it flourishes p^ectly in a cold green- 
house ; indeed, in the south and west of England, and in 
other favourable situations, the plant itself is hardy, and 
only suffers from frost in regard to the damage done to its 
flowers, which are naturally developed very early in the 
spring, and are therefore liable to suffer iqjuiy from spring 
frosts. The plant had been cnltivated by the Japanese and 
Chinese long previous to its introduction to our gardens 
from China in 1739, and, in consequence, numerous double- 
flowered varieties were at that time known, of which about 
I two dozen sorts were introduced from China, diicfly be- 
tween 1806 and 1824, some two or three others having 
been obtained so early os 1792-4. This number of 
I varieties has now been very considerably increased by the 
production of European seedh'ngs, so that several hundreds 
ore figured in a pnbHcation colled Kouvelle lamographie da 
Camellias, specially devoted to their illustration. The plant 
seeds freely in the climate of Italy and the south of Europe, 
and thence many first-rate sorts have been obtained. 

The original type of C. japmica forms a dense bushy 
evergreen, abundantly clothed with ovate acuminate glossy 
leaves, and decorated with sessile tingle red flowers com- 
posed of from five to seven (nominally five) broadly obovate 
ro^ carmine petals, which expand into a cup-shaped flower, 
and surround a circlet of numerous monadelphous stamens, 
within winch a few free stamens^ two to each petal, arc 
produced. These stamens afford a fine contrast to the 
broad spreading petals. This form, or one but slightly 
removed from it, is still cultivated in gardens, as a stock 
on which to graft the donblc-fiowcrcd sorts, these only, in 
a general way, being now prized. There arc, however, 
some few exceptions, as, for example, the tingle white, whose 
large flowers, with their conspicuous stamens, arc extremely 
handsome when associated with the rich-looking dark green 
foliage. 

The name Camellia was given to these plants by Liunxu^ 
in honour of George Joseph Camellus or Kamel, a Jlor- 
avian Jesuit, who travelled in Asia, and wrote a Mstory of 
the plants of the island of Luzon. In Japan, its native 
conntiy, the CameJlin attains to the size of a large tree, 
and it is held in high estimation by the .Tapancse on 
account of the extreme beaut}' of its large, showy, and 
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\TirioiiB-coIoured flowers, which, however, have this draw- 
back, that they have no scent. It appears to have been 
cultivated by the Chinese from time immemorial, and oU 
our earlier intraductions were obtained from that country. 
According to the Hortm KeioensiSi it was introduced into 
England by Robert James, Lord Fetre, before the year 
173!); and the Waratah, or anemone-flowered variety, 
' which has broad outer petals and a crowd of smaller central 
ones, is said to have been introduced at the same time. The 
double white, a variety as yet unsurpassed in beauty, ite 
flowers being so piu*e in colonr,and so full and S}*mmetrically 
imbricated in form, was introduced in 1792 ; as also was 
the double striped, a free blooming hardy kind, vrith rosy 
red flowers irregularly blotched with white, which though 
surpassed in size and richness of colouring by more modern 
European varieties, is still too useful to be altogether dis- 
carded. The latest direct importations are probably the 
hexangolar-flowered Camellia (kexangularis), introduced 
from China by Mr Fortune in 1846, a variety which, like 
that called Lady Hume’s Blush (incaraaia), has the pointed 
petals laid directly over each other, so that the face of the 
flower becomes six-angled; and the fish-tailed Camellia, 
introduced in 1 86 1 , a variety iii which the leaves are sharply 
serrated at the margin and forked at the apex, so that they 
resemble in form the tail of a fish. 

To be seen in their full perfection Camellias should be 
planted out in borders of properly prepared soil under 
glass ; but these borders should be very effectually drained, 
and of such a mechanical composition a-s never to become 
soddened, for the plants require to be almost dclu^ 
with water when making their growth, and when develop- 
ing their blossoms. The borders, moreover, when the plnnt<» 
have become well established, and the sofl is full of rool^ 
will require to be assisted by top-dressings, such as sheep 
or deer dung, and by applications of liquid manure. They 
by no means require a heated structure, nor too much Sun- 
light, but when well established in a cool and somewhat 
shaded conservatory, may become a somxse of infinite delight 
to those who have a love for flowers. As instances of tiie 
great esteem in which the GcTnellia is held, it is only neces* 
saty to refer to the immense number of cut blooms sold 
dunng the season in Covent Garden market, and the high 
pnees which they realize while yet comparatively scarce. 

^meUiais limited to some six or seven species, natives 
C 3«-^iea, another named 
1^' p« islondof Hong-Kong, is highly prized 

very handsome blossoms. It differe from G. 

1 • ^®'^“y,b»ndies, end reticulated, not glossy l^ves. 

flmvem. The douWe-floS 

appearance specimens of the 
in measured which were as mneh as tiventy inches 

0 .drupifera{=iKissii), fiie 
*^® Cochin-China and 
« “f" ’ ?«-yi®Wmgplanta, The oU of 
S^nkwa IS the native Japanese name) has on acree- 

*® suffiJaent to Se 

-Sled 1 hofflng and again piessinT^e 

tionhv 1®®«® »» ^ m»d in tho^fonnofTlecoo- 

state&wareSfa:rfSt"’ ^®®^e their hair ; and in a dried 
THia nW erf n witji tea on account of tlieir pleasant fiavonr 

posed to unite them Dr ®®?® hotamsts have pro- 
in the aVnnmcri^' ® “®™®**- Pnhlished 

thdrdisen^iTromihicfeSliSt^?^^ 

flowers are erect and sesrilo tlu. while in Crnnetti'a the 

^epal^ the interior stamm« #fif with deriduous 

^ce the number of netalL ^ monadelphons ring) 

flowereot TAcaare^^Pa “4 tte styles tte 


ntunber, and the sfyles three. So dose, however, is flic agreement 
between them that ilie rcd-llowcrcd Camellia iShsangua, os it mt 
for a long time called in gardens, has, os a result of more intim«tf 
acqimintanco trith its structure, to be referred to Thai, under tbe 
name of Tlua maliflom. Bentl.Bm and Hooker, in their nmv Genoa 
Plantarun, have again united Thea ivith Camellia xmm the letter 
name, ptefctiing to regard the teas as foniiiiig a section oftliegenns 
Cttmeltitt, which conduston has been adoptea by I^fcssor JDjer is 
the Flora of British India (i. 292), wliere ^e Theaassnmiated 
authors is referred to ns the possible wild stock of tiie tea^lant, and 
the name of Camellia theifera ndojited for the combined ionn called 
T. diineauis by Liniucns and Scemnnn. 210.) 

CAMEO, a term of doubtful origin, applied to engraved 
work executed in relief, on bard or precious stones, ion 
imitations of sneb atones in gloss called '** pastes,” or on 
the shells of molluscous animals. A cameo is thus the 
converse of an intaglio, whidi consists of an incised or 
sunk engpuving executed in the same class of materiah. 
The word cameo is generally regarded as being derived 
from the Arabic eameOf a charm or amulet; but a number 
of other derivations have been suggested, among which a 
highly allegorical origin of the word from Arabic 
camavt, the camel’s hump, implying any olgect in r^ef, 
has been maintained by an eminent authority. Cameo- 
entting is an art of much more recent introduction than 
the sister art of intaglio-engraving. The earliest ^own 
traces of any attempt at cutting gem-figures in relirf are 
seen in certain Phoenician and Etruscan -scatabei, in 
which the back of the beetle bos been utilized for the fairt 
delineation of another and quite different figure. One rf 
the most ancient known cameos, of whidi the date can be 
fixed with certain^', consists of a sardonyx of three 1^®® 
with portrait heads of Demetrins Soter and his wife 
which must have been engraved between the years loJ 
and 160 n.a . . . 

The materials which ancient artists used for catting into 
cameos were chiefly those siliceousminerals which, unner a 
variety of name^ present various strata or bands ®* 
more distinct colours, and properly the name . . 

be restricted to work executed in relief on such h® 
stones. The minerals, under different name^ , h 

the dialcedonic variety of quartz, and the dmeren 
colour they present are due to the presenro of 
liroportions of iron and other fordgn ingrediente. 
banded stones, when cut parallel to the lay^ of ® . . 
colours, and when only tivocoloured bands— white an 
or sometimes white and black and brown— are pi« > 
known as onyxes, but when they have with toe 
hands Idyers of carnelian or sard, they - -j 

sardonyxes. The sardonyx, which was the fa^ 

of ancient cameo-engravers, and the ^ud 

their masterpieces W'ere cut, was procured from » ^ 
the increased intercourse with &e by W 
Egypt after the dea& of Aleamder the fn«ing 

influence on the deydopment of the art ^ 
attained the zenith of its the 

during the first two centuries of the Chnsn 
chief works bring portraits of the _-rtnee“s*y 

.allegorical illnstrations of their glone& yon 

with the prodnetion of the finrat worlssw ^ ja- , 

stones pastes or imitatioDS in glasses 

credible numbers to meet the requiremM , 
who could not afford the other neces^y . 
luxuries. Both in perfection 
merit these imitatioDS were, in the hew > jjj 
ordinary merit. The Barberini or Pew jjothth® 

British Museum is a rare example of 
glass-worker and engraver on gless of an jart 

The two most famous examjdes of . ^ggfe cf^ 
come down to the present day are puis, ^ 

Sainte Chaprile in the Biblioth&que ^ for®** 

the Augustas Cameo in the Vienna collection. 


0 A M E 0 


\ras pledged among ^her valuables in 1244 by Baldwin IL 
of Constantinople to Saint Louia It is • mentioned in 
1344 as " Le C^mahien,” having been sent in that year to 
Borne for the inspection of Pope Clement YL It is a 
sardonyx of five layers of irregular shape, like all classical 
gems, measuring about 13 inches' by 11 inches. During 
&e Middle Ages the subject was supposed to be the triumph 
of Joseph in Egypt ; but it is now known to represent on 
its upper part Ae apotheosis of Augustus, the centre being 
occupied with the reception of Germenicus' ou his return 
from lus great German campaign by the Emperor Tiberius 
and his mother Livia. The lower division is filled with a 
group of captives in attitudes expressive of woe and deep 
dejection. The Vienna gem (Genma. augvstte^, an onyx 
of two layers measuring 9 inches by 8, is a work of still 
greater artistic interest The upper portion is odcnpied 
with an allegorical representation of the coronation of 
Augustus, — ^fhe emperor being represented as Jupiter with 
livia as the gpddess Boma at his side In the composition 
Neptune and Cybde, with several members of the family 
of Augustus, are introduced, and on the exergue or bwer 
portion are Boman soldiers preparing a trophy, barbarian 
captives, and female figures. The history of this inestimable 
treasure has been trac^from the time of the Crusades, and 
it came into the possession of the Emperor Rudolph IL in 
the 16th century for the enormous sum of 12,000 gold 
ducats 

While tbese and other similar monuments of antiquity, 
which, have come down to us only mellowed and not injur^ 
ly time, have intrinrically a pricdess value as the expres- 
sion of the most perfect artistic culture and feeling of the 
age to which they belong, thy possess at the same time 
equally great significance to the student of the history, 
civilization, morals, and manners of the period. They 
supply the most authentic means of confirming the infer- 
ences to be drawn from classical sources as to b^efs, 
usages, dress, domestic and public habits, and pursuits of 
the people with whom they deal, and by means of such 
gems not only are the prevailing featm^s of an ancient race 
accurately delineated, but the actual portraits of many of 
the most prominent personages in the world’s history have 
been faithfully preserved, and can be identified beyond tire 
shadow of a doubt 

The art of cameo-engraving waned in the early pact of 
the 3d century, after the death of the Emperor Severus, but 
under the first Christian Emperor Constantine it enjcyed a 
brief period of revival Many very beautiful «meo 
portraits of Constantine are -extant-; and it was daring or 
shortly after his reign that Christian Scripture subjects 
' began to appear on cameos. That class of subjects con- 
'stituted the staple of such work— generally rude and 
‘ artistically debased — as continued to be cultivated under 
; the Byzantine empire down to nearly the epoch of the 
‘ Renaissance. Prom the Byzantine period downward one 
peculiarity of gem-engraving becomes noticeable. Cameo- 
I work os compared with intaglios in classical times was rare 
■and infrequent, but now and onwards the opposite is the 
icase, intaglio-sinking having almost died out, and rameos 
^ being chiefly produced. Commercial intercourse with the 
’.East still secured for the engravers a suppl}* of magnificent 
' sardonyxea^ although' blood-stone and otiicr _non-banded 
/stones were very commonly used for works in relief. Cameos 
i the long dark ages were used chiefly for the decora- 
/jaon of reliquaries and other altar furniture, and os such 
thdr designs were purely ecdesiastical or scripturaL To 
('this period also belongs the class of complimentary or motto 
(’cameos, which, containing only inscriptions and an orna- 
,,'mental border, executed in nicolo stones, were used as 
V*personal gifts and adornmenta 

' In meSmval times antique cameos were hdd in peculiar 
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veneration on account of the belief, then universal, in their 
potency as medicinal charma This power wa& supposed 
to be derived from their origin, of which two theories, 
equally satisfactory, were current. By the one they were 
held to be the work of the children of Israel during their 
soj^n in the wilderness (hence the name Piara dfitrael), 
while the other theory hmd them to be din>ct products of 
nature, the engraved figures pointing to the peculiar virtue 
lodged in them. 

The revival of the glyptic arts in UVestem Europe dates 
from the pontificate of the Venetian Phul II. (1464-71), 
himself an ardent lover and collector of gems, to which 
passion, indeed, it is gravdy affirmed he was a martyr, 
having died of a cold cau^t by the multiplicity of gems 
exposed on his fingera The cameos of the early part of the 
16th century rival in beamy of execution the finest classical 
works, and, indeed, many of them pass in the cabinets of 
coUectom for genuine antiques, which they closclj’ imitated. 
The Oriental sardonyx was not available for the purposes 
of the Renaissance artists, who were consequently obliged 
to content themselves with the colder Gennan agate onyx. 
The Brordty of worthy materials led them to use the backs 
of ancient cameo^ or to improve on classical works of inferior 
value executed on good material, and probably to this cause 
must also be assigned the introduction of shell cameos, 
which are not supposed to have been made previous to 
this period. 

Among the means of distinguishing antique cameos from 
cinquecento work, the kind of stone is one of the be&t 
tests, the classical artists having used only rich and warm- 
tinted Oriental stones, which further are frequently drilled 
through their diameter with a minute hole, from having 
been nsed by their original Oriental possessors in the form 
of beads. The cinquecento artists also, os a rule, worked 
their subjects in high relief, and resorted to undercutting, 
no case of whirii is found in the fiat low work of classical 
times. The projecting portions of antique work exhibit a 
dull chalky appearance, which, however, fabricators learned 
to imitate in various wayB,one of which was by cr ammin g the 
gizzards of turkey fowls with the gems. Another index of 
antiqm'ty is found in the difTerant methods of working 
adopted in classical and Renaissance times. The toui.> 
employed by the Renaissance engraver were the drill and 
the whed, both fed with ml and diamond or cmeiy dust. 
The drill was simply the common instrument known by 
that name, and the wheel was a small metallic disc, which 
cut by its periphery being made to rotate in a vertical 
plane. Antique gems of the best period were cut or 
scratched {yXv^w, eealpere) with the diamond point 
(splinters either of corundum or sapphire), with the aid of 
the drill, which the artists possessed in common with their 
modem successors. 

In the early part of the 18th century great confusion 
was introduced into the study of this department of art, 
by the fraudulent inseition on a wholesale scale of names in 
Greek, purporting to be those of tlie engravers of the gcm.-< 
bearing them. In reality the insertion of Lis name by 
any artist, on cameos especially, was an exceedingly ran- 
occurrence. An invariable and unfailing tc<-t of the 
authenticity of any signature on a cameo is “that it be 
always in relief, which is a sure evidence that it was cut at 
the same time with the rest of the composition." Anothci 
fraud practised in Italy daring the revival consisted in 
engraving on unnamed portrait gems a name supi'o-cd to 
suit the aspect of the indiriduaL 

In our own day the engraving of cameos has ceased to l-e 
pursued as an art. Roman manufacturers cut stones in 
large quantitic.s to be used as shirt-stud-c and for setting in 
finger-rings; and in Rome and Paris r.n extensive trade 
is carried on in the cutting of shcU camecs, which art 
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laTgely imported into England and mounted as brooches by 
•piimingTiftm jewelleiy manufacturers. The principal shdl 
used is the large buU’s-mouth shell {Cassis mfa), found in 
Knot. Indian seas, which has a sard-like underlayer. The 
black helmet {Cassis tvharosa) of the IVest Indian seas, the 
horned helmet {G carmta) of Madagascar, and the pinky 
queen’s conch {l^rombus gigas) of the West Indies are also 
employed. The famous potter Josiah Wedgwood introduced 
a method of making imitations of cameos in pottery by 
producing white figures on a coloured ground, this con- 
stituting the peculiarity of what is now known as Wedgwood 
ware. {s. pa.) 

CAMEBA LUCIDA, an instrument invented by Dr 
Wollaston for drawing in perspective. 

If a piece of plane glass be fixed at an angle of 45° with 
the horizon, and if, at some distance beneath, a sheet of 
paper be laid horizontally on a table, a person looking 
downwards through the glass will see an image of the 
objects situated before him ; and as the glass which reflects 
the image is also transparent, the paper and pencil can be 
seen at the same time with the image, so that the outline 
of the image may be traced on the paper. The image m 
an inverted one. This is the simplest form of the instru- 
ment, and may be constructed extemporaneously by fixing 
on a stand a plane transparent glass, with its surfaces 
ground parallel, or a piece of Muscovy gloss, at an angle of 
45° with the horizon. A card with a small hole in it will 
serve as a sight for keeping the eye steady in one situation 
whilst the pendl is tracing the image. 

Let a plane mirror, c6 (Plate XXXIV. fig. 1), be inclined 
at an angle of 23^° with the horizon, and let in, a piece of 
plane transparent glass, be so placed as to make an angle 
of 22^° with the vertical, then rays from an object will 
be twice reflected before they reach the eye at e, and, con- 
sequently, on looking down through the transparent glass, 
au erect image is seen, and the pencil may be drawn over 
the outlines of this image, so as to leave a perspective 
representatioa on the paper. 

As the image and pencil are at different distances, tlmy 
cannot be_ both seen in the same state of the eye. To 
remedy this inconvenience, a convex glass is used, of such 
focus as to reqmre no more effort than is necessary for seeing 
the distant objects distinctly. By means of this lens, the 
image will appear as if it were placed' on the surface of the 
paper. In fig. 1, is a convex glass of 13 indies focus. 
Instead of using a convex lens, short-sighted persons will 
r^uire a concave glass to be placed at /, in the course of 
the rays from the object to the reflecting surface. In fig. 2, 
t* IS a concave glass so placed that it may be turned at 
pleasure icto its place, as the sight of the observer may 
rMuire. Persons whose sight is nearly perfect may use 
eithOT the concave glass placed before the reflectine surface, 
or the ronvex placed between the paper and the eye. 
in the actud constmction of the instmment, a prism is 

® ^ The rays from 

the object fell upon the surface be of the prism, fig. 3. 

Tfes surface be is inclined 22 J° to the horizok The 

6c reflected from the surface 

6c to the surf^ o6, and from that to the eya db makes 

^e cannot see the pencil through the prism as it does 

therefore, in orde? that the pencil 

V ^ ^ Placed that only a part of 


relative quantities of light to be received from the olgect 
and from the paper. 

The instrument, bdng near the eye, does not require to 
be large. The smallest size which can be executed with 
accuracy is to be preferred, and is such that the lens is 
only three-fourths of an inch in diameter. Pig. 4 shows 
the instrument on its stand, and clamped to a boad. 
The joint by which the prism is attached to the stand is 
double. 

This instrument serves for drawing objects of all forms, 
and consequently also for copying lines already drawn on a 
plane surface. If it is required that the copy shall be of 
the same size as the ori^nal drawing, the distance of the 
drawing from the prism should be the same as the distance 
of the paper from the cyo-hole. No lens will be necessaiy 
in this case, because the image and the paper, being both 
at the same distance from the eye, coincide without fee aid 
of a gloss. 

In order to have a reduced copy of a drawing, fee 
drawing is to be placed at a distance from the prism greater 
than the distance of the paper from the eye-hola If fee 
distance is twice as great, a copy will be obtained in which 
the lines are of one-half the size of the lines in feeori^na^ 
and so in proportion for other distances. A lens is 
necessary, that the eye may be enabled to see at two 
different distances ; and, in order that one lens may serre, 
the distanco betw'cen the eye-hole and the paj^er should be 
variable; to that effect the stand is susceptible of bring 
lengthened or shortened at pleasure. 

The length of the stem is adjusted upon oph^ 
principles. When a distant object is to be delineated, tw 
rays coming from it, and reflected by theuBtrumentto fee 
eye, are parallel, and it is required that the'rays proceeding 
from the paper to the eye should also be parallel. This b 
accomplished by interposing a lens between the wper an 
the eye, with its principal focus on the paper. 
object to be delineated is so near that the lays wmra ^ 
from it to the eye are divergent, then it is r^uited that 
rays fcim the paper should likewise be divergrot in 
same dogre^ in order that the paper and 
both be seen distinctly by the same eye; for this pm^ 
the lens most be placed at a distance from the paper 
than the distance of its principal focus. « 

The advantage of thfe instrument as coiiyarra 
the camera obscora are, — 1*^ That it j ° .-an 

carried about ; 2dly, That no lines 
those most remote from the centre; and oaiy, i 
field of the .camera lucida 70° or 80° be 
whilst the distinct field of the camera °bscn , . 
extend beyond 30° or 35° at most See ffeperf S 

Td. 180r, p. 162, ^ NUAota'i , 

If the camera lumda be fixed at the y S 
telescope, it wrill reflect to tiie eye the ixna^ ^ 
in the field of the telescope, so tiiat a drawing 
may be made. See Brewster’s Account qfsom . ^ 

IjutruTnents. A plane reflecting ^ass fixed at 
46° with the horizon, and placed w a® _ fa nig e of 

from t^ eye-glass of a telescope, wiU 
the objects in the fidd, so situated that triescepa^ 
traced with a pencil Varley’s patent • 

upon this principle. In be^smatt 

the magni^ng power of the tdracop sn deserS’*® 

Theopti^?h of Bamsden and Thorns gjb . 

in the PhilosojMeal Magazine, of the , 

an ixmtrument of a similar kin A The j,g^, 

is seeu in a tdescope. 'There is a piece oP^ PtateX^?^' 
in the focus of the eye-glass of the ’|g a dot; a ***. . 

pbne niirrOT, indiMa » 
obiect into the tdescope. 
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tbe telescope is movable on a nnivetsal joint at its object- 
glass h. Near c Is another plane mirror, irhidi reflects 
the ra 3 rs to the eye-glass. The eye being pl^d at the eye- 
glass at e, the telescope is to be moved the handle h so 
that the dot in the focus of the eye-glass shall pass over 
the outlines of the image seen by the ^e, and the pencil 
at L performing a similar motion to that of the dot, and 
sliding ftedy in its sheath, presses vrith its vreight on the 
paper ; a dra\ring of the o^ect is the resnlt If the stand 
and slider H be lengthened, an enlarged drawing \rill be 
obtained. 

CAMERA. OBSCUBA, an optical apparatus, consisting 
of a darkened chamber, at the top of 'which is placed a 
bos or lantern, containing a con'ves lens and sloping 
mirror, or a prism combining the lens and minor. The 
rays of li^t from surrounding objects are received by 
the lenSi and the mirror reflects images of the scenery 
downwa^ on a table placed underneath. This ingenious 
contrivance is said to have been invented by &ptista 
Porta in the end of the 16th century. For the camera 
obsent a use d 1^ photographers see pHOTOonAPEY. 

CAMERAI^S, JoACHQi (1500-1574), whose family 
name 'was Liebhar^ one of the most learned classical 
scholars of his time, 'was bom at Bamberg on the 12fh 
Apd 1500. He studied at Leipsic, Erfurt, and Wittenbeig, 
and in the last-mentioned town he enjqy^ the friendsh^ 
of Melanchthon. For some years he was teacher of history 
and GreA at the Gymnasium, Nuremberg. In 1530 he 
was sent as deputy for Nuremberg to the Diet of Aogsbnrg, 
where he rendered important assistance to Melanchthon. 
Five years later he was commissioned ly Duke Ulrich of 
TTflrtembergtoreorganizethe nnivermty of Tnlnngen ; and 
he subsequently rendered a similar service at Iierpsic, where 
the remainder of his life 'was chiefly spent. He translated 
into Latin Herodotus, Demosthenes, Xen^hon, Homer, 
Theocritus, Sophocles, Lucian, Theodoret, !bicephom6,and 
other Gre^ writers. He published upwards of 150 works, 
including a OttUUogM of tho Bitkopa iha principal Sees / 
Gredt Bpistlesj Accounts Jns Journeys, in Latin verse } 
a Commentary on Plautus; Euclid, in Latin; and the 
lives of Helins Eobanns Hessus and Philip Melanchthon. 
He £ed at Leipsic in 1574. 

CAMERABIUS, Joachdi (1534-1598), a learned 
physician, son of the preceding, was bom at Nuremberg, 
6th November 1534. After having finished his studies in 
Germany he visited Italy, where he graduated as doctor of 
On his return he was invited to reade at the 
courts of several princes ; but he 'was too much devoted to 
the study of chemistry and botany to accept their oflere. 
He settled in his native town of Nriremberg. where he 
practised as a physidan, and 'was the chief agent in founding 
a medical school He wrote a HoHvs 2£edicus, and several 
other works. He died on the 11th October 1598. . 

CAMERINO, formerly the capital of a dele^tion of the 
same name in the States of the Church, and now the chief 
town of a district, in the province of Macerate, in Italy, is ^ 
situated on a height at the foot of the Apemnnra, 41 mil^ 
W. of Ancona. It is the seat of an archbishop, Md 
possesses a small university founded in 1 1 2i , a theological 
seminaiT, nineteen conventnal buildings, and a bronze statue 
of Pope Sixtus V., dating from 1587. Its cathedral, 
Sansovino, is built on the site of an aacient templ^o 
Jnpiter, and contains a number of excellent paintings. The 
cnltnie and manufacture of silk is by far the most important 
brand of industry ; to wliicb maybe added the preparation 
of leather. Cainerino occupies the site of the andent 
Camerinum, on Umbrian dty, whose inhabitants, the 
Camertes, are mentioned as an important people at a v^ 
early date. Ateut the beginning of the Christian era its 
innila were bestowed on military colonbte ; but it continued 
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to enjcty considerable prosperity. In the A gog it 

originally formed part of the dnchy of Spoleto; but it ^ssed 
in the 13tb century to the Yarani &mily, and in 1520 was 
made an indqiendent dnchy by Leo X About seventy 
yeara afterwards it 'was incorporated ly the Papal States. 
The painter Carlo 3Iaratta, the last of the so-called 
sdiool, was a native of the dty. Foiadation, 11,880. 

CAMERON, Jobs (1579— 1623), a learned theologian, 
was bom at Glasgow about 1579, and received his early 
education in his native dty. After having taught Greek in 
the nniversity for twdve months, he removed to Bordeaux, 
where he was soon appointed a regent in the College of 
Bergerac. He did not remain long at Bordeaus^ but 
accepted the offer of a chair of philosophy at Sedan, where 
he passed two years. He then return^ to Bordcaiu^ and 
in the be^ning of 1604 he was nominated one of the 
students d divinity who were maintained at the expense 
of the chureh, and who for the period of four years were at 
libe^ to prosecute their studies in any Protestant seminary. 
Dnmg thk period he acted as tutor to the two sons of 
Calignon, diancellor of Navarre. They spent one year at 
Parity and two at Geneva, whence they removed to Hcidel- 
be^, where they remained nearly twelve months. In this 
nniversity, on the 4th of April 1608, he gave a public 
proof of his ability by maintaining a series of theses. Be 
tripUci Bei cum HomincFcedere, which were printed among 
his works. The same year he was recalled to Bordeaux, 
where he 'was appointed the colleague of Dr Primrose; and 
I when Gomatns was removed to Leyden, Cameron, in 1618, 
was appointed professor of divinity at Sanmnr, the principal 
I Eeminaiy of the French Protestants. 

I In 1620 the progress of the civil troubles in Prance 
obliged Cameron to seek refuge for himself and family in 
, England. For a short time he read private lectures on 
divim'ty in London ; and in 1622 the king appointed him 
principal of the rmiversity of Glasgow in the room of 
Bobert Boyd, who bad been remov^ from bis office in 
consequence of bis adherence to Ptesbytciianfsm. His 
successor appears to have been more favourably inclined 
to Episcopacy, — a circumstance that may have tended to 
diminish the cordiality of bis reception in bis uative city. 
Here be also taught divinity 'with great reputation, but 
be resigned his office in less than a year. Caldenvood says 
that “ Cameron was so misliked by the people that be was 
forced to quit his place soon afterwards." 

He returned to France, and fixed his residence at Saumur : 
and after an interval of a year he was apjiointed professor 
of divinity at Montauban. The conntty was still torn Ly 
civil and religious dissensions ; and as Cameron maintained 
the doctrine of passive obedience, be excited the indignation 
of the more strenuous adherents of his own party. He 
withdrew to the neighbouring town of Moissac; but he 
soon returned to Montauban, and a few days afterwards lie 
died at the age of about forty-six. Cameron left Ly his 
first wife several children, whose maintenance was under- 
taken by the Protestant churdies in France. All Lis 
works were published after Ids death. 

His name has fniidshcd a designation to a party of 
Calvinists in France, who asserted that the will cf man 
is only determined by the practical judgment of the mind ; 
that the cause of men's doing good or evil proceeds from 
the knowledge wbiifli God infuses into them; and that 
God does not move the will physically, but enh* morally, 
by virtue of its dependence on the judgment of the- 
rnind. This peculiar doctrine of grace and ftve-v. ill wa* 
adopted by Amyraut, Cappel. Bochart, DaOle, raid otLeiw 
of the more learned among the Reformed minbten’. wl.o 
judged Covins doctrines on these pointe too harsh. The 
Cametonites are moderate Calvinists, and apj-roach ti- 
the opinion of the .Irminians. They are also called 
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Usivetsalists, as holding the TUiivetsal reference of Christ’s 
death, and sometimes Amyxaldists. The r^d adherents to 
the Synod of Dort accused them of Felagianism, and even of 
and the controversy between the parties was 
earned on with great seal ; yet the whole question between 
them was only, whetiier the will of man is determined by 
the imme^te action of God npon i1^ or by the intervention 
of a knowled^ which God impresses on the mind. The 
Synod of Dort had laid down the position that God not only 
illaminates the understanding but gives motion to the 
will by making an internal change therein; whereas 
Cameron admitted only the illumination by which the 
mind is morally moved, and attempted to explain the 
decision of the Synod of Dort so as to make the two opinions 
consistent. 

CAhfEBOlf, Bichasd ( f *-1680), .the founder of the 
Cameronians, was born at Falkland, in the county of Fife. 
The date of his birth is not known. Hia father, who was 
a ehopkeepec in that toum, gave him such an education os 
the village school afforded ; and hisr success was so great 
that, while still a yonth he was appointed schoolmaster. 
£n this situation he had opportunities of becoming 
acquainted with some of tho more enthusiastic field- 
pr^u^rs, who at this time wandered through the country 
msseminating their doctrines. Persnaded 'by them he 
resigned his situation, and shortly after entered the family 
of Sir Walter Scott of Harden as chaplain and tutor. He 
did not remain tisare long; however, for, refusing to nr^ow- 
ledge the Indnlgenc3,.he joined the ranks of the uonoon- 
fonmng ministers, and incited the inhabitants of the 
southern counties of Scotland to protest openly against tho 
new edict So formidable was the a^tation that the 
Government thought fit to interfere, and pronounced 
illegal all armed assemblages for religious purposes. 
Cameron was obliged to take refuge in Holland, where he 
resided for some time; but in the spring of 1680 he 
returned to Scotland, and once more made himself for- 
midable and obnoxious to the Government. Shortly after 
tbe defeat of the Covenanters at Bothwell Bridge in that 
^ar, Cameron was slain in a skirmish at the Aird’s Moss, 
fighting bravely at the head of the few troops which he 
had boen sble to coUfict, tixid wbicli formod tbo nuclous of 
the renowned regiment in the British army afterwords 
known by his name. 

CAMEROOHS, or perhaps preferably CaaiASooim, is 
the greatest mountain-mass on the western coast of Africa. 
It IS situated at the angle of the Bight of Biafta, directly 
opposite the island of Fernando Po, with which it jias 
evidently an intimate geological connection. Its European 
n^e is said to be derived from the Portuguese Camarf 
ishnm^ or prawns), and to have beea bestowed by ti 
early discoverers on the neighbouring coast from the abuna 
nnee of its Crustacea. The native designation of the highe^ 
Fu r or the Mountain of tho Sky? and! 

Ar M Mongo-mo-Hdemi, 

or the Mountain of Greatness. The area of the Oameroons^ 
proper is calculated at about 380 square miles: butoff- 
raderfallsseem to stretch both north and soutb 
for considerable distances. The pile is of distinctly volcanic 
cmS«?:*.f“\'^®5sher d&trict conteins n^^^ 
nriSiS ^ Wbeds of compatativdy recent date. On the 

^ Albert and 

13,120 feet above the 

• takM trusted, Options have 

taken place within tne memory of man £18381 The 
lower i^rtions of the mass are ocenpfed by SuiSt 

fig-trae8,iokos, plantains, and 


and heaths. The climate of the middle sene wodd 
render it an excellent site for a sauatorinm for Enro- 
peans debilitated by the malaria of ihe neighboming 
coasts; and the fertility of the soil would soon rsuse 
tho district to great commercial importance if it wete 
brought under cnltivation. The native tribra which in- 
habit the mountain sides are comparatively few, and have 
a very small proportion of thesnriace in actual possesaon. 

To the south of tbe Camcroous lies "the Bay of Amhas 
(Ambozes, or Amboizo), with the tiro islands of Kdami and 
MondorL It forms a wcU-shcltored barbour, and is 
capable of receiving the largest vessds. In 1837 the king . 
of Bimbia on the mainland made over a large part of the 
country round tho bay to Colonel Nicolls, and in' 1848 he 
agreed to obolish human sacrifices at the funerals of his 
great men. In 1858 a settlement was made on the coast 
at the month of a small river, flowing into Morton Cov^ 
novr known as the Victoria River. The settlers wete Mr 
Baker, a Baptist missionary, and his converts, who lemoved 
from Fernando Po, when the Spanish authoritire published 
an edict forbidding public worship to be celebrated by 
any but tho Roman Catholic dergy. To thesouth-mt of 
tho mountains flows the Cameroons River, where the 
Baptist mission has had a station since 1850. The most 
important tribe is the Duallas, whose language has beea 
reduced to writing within recent ycois. The asceat of tie 
Cameroons Mountains was first attempted by Mr Merriix 
in 1847 ; but it was not till 1861 that the summit was 
actnally gained by Captain Bichard Burton and Mr Mann, 
a botanist. See Burton’s Abeo^ta and the Corner^ 
Mountains, 1863 ; paimrs by Mr Mann in the Proeeeati^ ■ 
of the Linneean Soetely; also Zeiisekriftd. Gadlsdiaft 
Erdh su Berlin, 1874, and Petewnann’s Mittheil., 1863. 

OAMILLUS ASH CASIILLA, in Roman Antiqui^. . 
the title applied to the boys and girls who were oocsaiiwu 
in the ceremonies of sacrifice, whether temporarily or os a 
preparation for their entering the priesthood. Intlmlancr . 

case it ivas necessary that .they sh^d be tbe 
parents still alive {pairimi «t vuSarimi) and freeborn. 
name CamiRus has been identified with the Cedmilna o 
Casmilns of the Samothracian mysteries. 

OAMILLUS, Makcus Fotius, one of the mtet ^ 
trious heroes of the Roman repnblia He triumphs i 
times, was five times dictator, and was honoured wittt 
appellation of Second Founder of Rome. "When aceuw 
of having unfairly distributed the spoil taken ^ . 

anticipated judgment, and went voluntarily into esu 
Ardea. But during his exile; instead of rejoicing at we, 
devastation of Borne by the Gauls, he exerted him ^ 
repel the enemy, and yet kept with the utmost ^ - 

the sacred law of Rome, in refusing to accept the 
mand, which was offered him .by several 
The Romani^ when besieged in the Capitol ^ — 

created him dictator; and in this capacity he actw 
much bravery and conduct that he entirely are 
enen^ out of the territories of the commonweal • 
died of the plague in &e eighty-first y^r of hw ' 

B.O. The famous story of Camillus and the schoo 
’idongs to the campaign against the Falrawns “ ^ 

:ti8 said that when ^mfflns appeared before 
ichoolmastcr attempted to betray the town by h ^ 
into his camp the sons of some of the pnncipal ^ 
the place. Camillns, indignant at such haMn^ oji 
hat the traitor should have hia hands tied 1^ jj. 
be whipped into the town by his own fiholi^ > 
lid that the Faliscans were so affec^ by toe 
yof the Roman general that they immediately s 
ered (Livy; Plutarch). For a critical estimate 
^nt of historic truth that lies under the someffb 
.ry history of Camillus see Bomait HreiOBV- 
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OAMISARDS the name given to the peasantry of To understand the war of these Camisanls requires a 
me Cannes \rho, from 1702 to 1705 and for some years glance at the preceding history of France. The svstem of 
nfterwards, earned on an organized mOitary re^tance to toleration which was established under the Edict of'Nantes 
the d^mnadet, or conversion by torture, death, and con- 13th April 1598, and the Edict of Grace July 

ifec rtron of property, by which, iu the Huguenot districts 1629, was esscntiall 3 ' a political compromise, and not a 
ot Franro, the revocation of the Edict of Nantes was recognition of the principle of religious equality. The 
attem^d to be enforced. Court de Gdbdin derives the right of having a private chapel ivas siren to all seimeurt 
word froin camt^e, a night attack^ {HuL des irouUes dea de jief haul jutfieier, but in the case of a seigneur sans 
OevenTies, 3 vols. 1760). Louvrdenil, in his Le Fanaiixme haute justice only thirty persons might attend the service 
ifeHoawef^, 1704, suggest its connection rrith the eamiae, Nev pnbbc churches were to be authorized at a certain 
or Unen shirt, at one time worn by the insurgents as a rate in certain places. On the other hand. Calvinists were 
uniform, and with eamis, a road-runner. The Camisards admitted to all public posts and to ail professions ; they 
were also called Barbets (or waterdogs^ a term also applied could publish books in tovms where they had churches* 
to the Vaudois)| Vagabonds, Assembly (assemilie was The Chamber of the Edict was formed in the parliament of 
the name given to the meeting or conventicle of Huguenots), Paris for the impartial judgment of cases brought by 
Fhnatics, and the Children of God. They belonged to Huguenots; and the "mi-partie,”half-Chthohc half-Protes- 
that romance-spmking people of Gothic descent who took tant constitution, was adopted in the town-cousnlatcs and 
part in the earliest movements towards reli^^ous reform, the local parliaments of the south. After the short-lived 
It was in Xanguedoc that the Peace of God and the struggle between Louis EIIL and the Due de Eohan, the 
Trace of God were formed in the 11th century against the Huguenots settled down into contented industry ; the 
miseries of private war (Rudolph Glaber, iv. 5). There army and navy of France were led by two Huguenots, 
were preserved the forms of municipal freedom which Turenne and Dnqnesue, and Cardinal Bentivoglio wrote to 
nmrly all Europe had lost ; and there commerce flourished Pope Paul IV. that ho no longer found in France “ quell* 
without^ spoiling the thrift, the patience, the simph'city of insano fervor di coscienza si nidicato primo iiegli ugonottL" 
the national character Not even the voluptuous court But the court in which Mme. de Maintenon had succeeded 
of Arles, with ite ^nvhre% its courts of lovei, and its to Mme.de Montespan, where Lourois and the Jesuit Pere 
extravagant applications of the rules of chival^, could la Chaise were as supreme as Bossuet and Fiddlier in the 
corrupt the free and honest intelligence of these southern church, could not long be satisfied with tolerated heresy, 
communities. Before the tragedy of the Albigenses began, which thqr chose to consider ns veiled rebellion, 
it was a proverb in Languedoc against the stupid and On the death of Mazarin a commissioner had pemiabu- 
sensuM priesthood, “ J'aimerais mieux 6tre prdtre que lated the kingdom to inquire into the titles, or rather to 
d’avoir fait nne tdle those.*’ Although the rage of the suppress os many as possible, of the Huguenot churches. 
Crusaders and the cold hate of the Dominicans were schools, and cemeteries. The extirpation of heresy had, in 
successful in blasting the commerdal development of the fact, been provided for by a danse in the marriagiHronttact 
district, they could not wholly eradicate those ideas which, between Louis and Maria Theresa (1660), and ui spite of 
whether called Paulidan, Oatharist, Bulgarian, Hussite, or the protection of Colbert, a poh'ey was begun of destroying 
Protestant, feally represent religious sincerity and mental piece-meal the privfleges of the dissenters. The chancellor 
freedom.' Calvin was warmly wdcomed when he preached Ifi Tdlier, by a series of arbitrary coundl edicts, shut 
at Nimes, Montpellier became the diief centre for the against them the public ofiices and the trade corjiorations, 
instruction of the Huguenot youth. But it was in the great forbade them to many with Catholics^ and encouraged, 
triangular plateau of mountain called the C4vennes that, almost enforced, the conversion of children who had reached 
among the small formers, the cloth and silk weavers, and the age of seven. The wholesale briberies of Palisson, the 
vine dressers, Protestantism was most intense and universal, destruction of churches by Foucault in Montaubau, BAtrn, 
These people were and still are very poor, but they are and Poitiers, the billeting of soldiers on the unconverted in 
intelligent and pion^ and they add to the deep fervour of Languedoc by the intendant Bavillc, led up the Edict of 
the Proven 9 al (foaracter a gravity which is probably the Revocation (18th October 1685). This edict directed all the 
result of their recorded history. From the lists of churches to be destroyed, forbade religious meetings under 
Huguenots sent from Languedoc to the galleys (1684 to pain of imprisonment and confiscation of goods, ordered all 
1762), we ^ther that the common type of physique is ministers or pastors (who would not change their faith) to 
“belle taille, cheveux brans, visage ovde.” The ^ocese bebanishedwitbin fifteen dayB,and to stop preaching at once 
of Meude consists of 173' parishes^ and contains the Bos nnderpain of the galleys, promised several exenqitions from 
Gdvaudan and the Haut Gdvaudan. The Haut Gdvaudan taxes and increased Varies to converted ministers, sup- 
consists of the Mountains la Marguerite and Auliac; the pressed all Huguenot schools, and directed all children to 
Bas Gdvaudan embraces the Hautes Cdvennes and the be baptized and brought np in the Catholic faith, pro- 
Lozbre. In the midst of these mountains are three great hibited all Huguenots, except miniatetv, from going abroad, 
plains or plateaurq called respectively L’HOpital, L’Hos- and declared the property of those who had already gone 
pitalet, and La Cause, and a forest named Le Faux des to be forfeited niiless they returned within four months. 
Armes. Barley and chestnuts are the chief products of Such was the formal scheme. In carrying it into ciTcct. 
Gbvaudan. The Basses Cdvennes are in the richer diocese Huguenot Bible.s, Testaments, Psalters, and books of 
of Alais, which lias 93 parishes. The chief mountains are rel^ous instruction were bunted, and Huguenot^ were 
Aigoal and Esperon, the latter enclosing a beautiful plateau forbidden to hire themselves os artisans or as domi^sttc 
named Hort-Dieu (God’s Garden). The Vivarais lies in servants. Torture, hanging, insults won-a than death 
the diocese of Viviers, whidt has 314 parishes and 3 can- to women, the galleys for life, imprisonment for life in 
tons ; Buutibres, Montagne, and Bas-Yivarais. Farther the Tour de Li Constance, near Aigne=mortcs, were the 
south are the weU-cultivated dioceses of Uze& Nimes (called jrttiaary occurrences of the next sixty years. Many cfcaped 
Little Canaan), and Montpellier, the last of which u con- 1 to Geneva, Lausanne. Amsterdam, and London. It is 
nected with La Serrane, the southern branch of the calcnlatcd that 600,000 Frcncli Protestants kft their 
Cdvennea The whole district of the war is thus containe.! country in the twenty years following the rev^tir-n. anv 
in the modem departments of Lozere, Aveyion, Drbme, 400,000 in the twenty yenrs preseding^it (Smile*. J"*.- 
Atdbche, Card, and Hdranlt llvgnear/s in France, p. 17). Many sufTerci a !;hamc{i.i 
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conversion, but in the C^vennes the inhabitants were too 
poor to escape and all over Langnedoc began the secret 
mfiftring a of the Church of the Desert. At last Louvois 
proposed that this rebellious district should be turned into 
an actual desert The intendant Dtviile and the Due de 
Noailles raised an army 40,000 strong, and erected forts 
at mmes, St Hippolyte, Alais, and ^dnze. The peace 
of Eyswick (1697) facilitated these operations. The 
reli^ous hysteria which now descended on the C&vennes 
has been traced {J)e PInspiration des Gamisards, par 
Hippolyte Blanc, Paris, 1859) to Du Sene, an old Calvinist 
of Dieu-le-fit, who, in reading Jnrieu’s well-known book 
on the Fvljilment of the Prophecies, became suddenly 
inspired to preach and pray, and who about 1689 communi- 
cated his enthusiasm to the shepherdess La Belle Isabeau, 
and 500 or 600 other so-called prophets. 

In 1700 this sacred fire again broke out in the person of 
a traveling dressmaker in Ardeche, and spread from the 
summits of the Loz&re to the sea (Peyrat, Sistoire des 
Pasteurs du D6sert, i 261). A womau (Isabel Yincent) 
was again the most exalted of the prophets. The Abb4 du 
Chails, a veteran Catholic missionary from Siam, had been 
appointed inspector of missions in the C4vennes. There 
he introduced the ** squeezers ” (which resembled the Scotch 
“boot”), and his sj^tematic and refined cruelty at last broke 
the patience of his victims. His murder, on 23d July 
1702, at Pont de Mont Ver^ was the first blow in the war. 
It was planned by Esprit S^er, the “Danton of the 
C4venne^” who at once began to carry out his idea of a 
general massacre of the Catholic priests. He soon fell, 
and was succeeded by Laporte, an old soldier, who, as his 
troop increased, assumed the title of the Colonel of the 
Children of God, and named his camp the “ Camp of the 
EternaL” He used to lead his followers to the £ght, 
singing Cfiement Marot s grand version of the 68th Psalm, 
“Que Dieu se montre seulement,” to the music of 
Goudimal. Besides La Porte, the forest-ranger Castanet, 
the wool-carders Couderc and Mazel, the soldiers Catinal^ 
Jrany, and Bavenel were sdected as captains, — all men 
whom the th^amanie or prophetic malady had visited, 
^t the most important figures are those of Boland, who 
afterwards issued the following extraordinary despatch to 
me inhabitants of St Andrd : — “ Hons, comte et seigneur 
^land, g4n4ralissime des Protestants de Prance, nous 
ordonnons que voxis ayez b, congedier dans trois jours tous 
to pr^res et missionaires qui sont chez vous, sous peine 
dfitrebriddstout vifs, vous et eux” (Court i p.'219): and 
Jean Cavaher, the baker’s boy, who, at the age of seven- 
teen, commanded the southern army of the Camisards, and 
who, ^r defeating successively Count de Broglie and 
three French marshals, Montrevel, Berwick, and Yillara, 
made an honourable peace.^ 

Cavalier for nearly three years continued to direct the 
, taxes were raised, arsenals were formed in 

the ^eat limratone caves of the district, the Catholic 
churches andt^r decorations were burned, and the clergy 
Ocrationally routed in regular engagements, 

raSiS'n?’?’- valour, fnd the 

of their movements in a country without good 

constantiy successful in Smishes, 

^ ^ of 60.000 was n^n 

others, the Irish Brigade 
which had just returned from the persecutions of ^e 

of annj’i toght at the hattia 

H'toliVoltaiiethat 

Marie, vrbo cnn fli.n,^p 4 S prophetess, La Grande 

30- SiicU de Louis 

Uavalier, London 172 B • nnri ^^e.rsofthe CSeennes, by Jean 


Yaudois. Montrevel adopted a policy of HTterminp ritm, 
and 466 villages were burned in the Dapper C^vennes 
alone, the population being for the most part put to the 
sword. The Pope, Clement EL, assisted in this glorious, 
work by issuing a Bull against ^e “ execrable race of the 
andent Albigenses,” and promising remission of tins to 
the holy mih'tia which was now formed among the Cathoh'c 
population, and was called the Florentines, Cadets of the 
Cross, or White Camisards. Yillars, the victor of 
Hochstadt and Friedlingen, saw that conciliation was 
necessary ; he took advantage of the feeling of horror with 
which the quiet Prutestants of Nimes and other towns now 
regarded the wur, and published an amnesty. In Hay 
1704 a formal meeting between Cavalier and Villais took, 
place at Himes. The result of the interview was that a 
document entitled Tres humble requite des fifomtSs du 
Langu^oc au Roi was despatched to the court. The 
three leading requests for b’berty of consdence and 
right of assembly outside walled towns, for the liberation 
of those sentenced to prison or the galleys under the 
revocation, and for the restitution to the emigrants of 
their property and civil rights, were all granted, — the first 
on condition of no churches bdng built, and the third on 
condition of an oath of allegiance being taken. The 
greater part of the Camisard army under Boland, Bavenel, 
and Joany would not accept the terms which Cavalier had 
arranged. They insisted that the Edict of Hantes most be 
restored , — ‘‘point de paix, que nous n’ayons nos imfles." 
They continued the war tiU January 1705, by which time 
all &eir leaders were dther killed or dispersed. 

In 1709 Mazel and Claris, with theaid of two preaching 
women, Marie Desubas and Elisabeth Catalon, made a 
serions effort to rekindle revolt in the "Vivarais. In 1711 
all opposition and all signs of the Beformed religion had dis- 
appeared. On 8th hlt^h 1715, by medals and a proclama- 
tion, Louis XIY. announced the entire extinction of heresy 
Fourteen years afterwards, in spite of the strictest survw 
lance, aided by military occupation whenever the exigenaes 
of foreign war permitted, &e heroic missionary 
Court had organized 120 churches in Languedoc^ wnictt 
were attended by 200,000 Protestanti^ and governc 
secretly by the old discipline of “pasteur, 
sistoire, synode;”the Society of Help for Ae Amicteo 
Faithful (to which George 1. subscribed 600 guineas a yeari 
had established their training college at Lausanne ; an 
during the next thirty years Rml Eabaut,- 
Himes, fostered and developed this rehgion, the 
intolerance. Yoltnire’s intervention in the afiair 
stopped farther religious persecution of an extrme an , 
but it was not till 1775 that the last galley da^ ft® 
Languedoc were liberated, and not till 17 ot tna^ 
the motion of Babaut St Jraenne, the son of Paul Ba b 
the national Assembly repealed the penal laws ®S“ 
Protestants.® The si^erings of the Odvdnols 
galleys (“ Forcats pour la Foi,” as they w^ 

been described in the ■hPdmoires.de MarteShe deR^ ’ 

Botterdam, 1757 (translated into English by J.TVilli gi « 
1758, 2 vols.); in Bion’s Relation des tov/ments qMj^ 
fait soufnr a/a» Protestants sur les golem * , 

London, 1 708 ; in the Piseourssur laProvnamee, oy 
de Malles, which is , translated into English,* an 

Histoire de PHonsiHe Crindnd, the in 

Fabre. M. Athanase Coquerel the younger puW 
1866 an Historieal Study on the su bject. ^ 

“Voltaire proenred the release of several 
among others Chaumont, the shoemaker. After tlie .^5 . {be 

Qneen Anne jieisuaded the fVench Government to tree 
total nnmher waa about 1600. . r-nta XVI. h* 

» There was -an indecisive Edict of Toleration ty 
1787. 
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“Wliat ire know of the spiritual manifestations in the 
CSvennes (winch mnch resemhled those of the Swedish 
Baestais of Snudand in 1844) is chieflj derived from Lt 
ThUSbn Saari des Gevennes, London, 1T07, reprinted at 
Paris in 1847 ; A Cry from the Deaek, &&, bj JolmLacy, 
London, 1707 ; La d^dxsyropTMiadeJi£.Mari(ni, London, 
1707 ; Arertissementt prophHiques d?JSlie Marion, &e., 
London, 1707 Ahont the date of these publications 
Marion,'Duiand Fage, and Cavalier were in London. They 
tried to propagate &eir “mystical phalanx” there, but the 
consistoiy of the French church in the Savi^ pronounced 
the “ecsta^” to be an assumed and voluntary habit. 
Voltaire relates {Siide de Louis XIV., c. 36) that Marion 
wiriied to prove his inspiration ly attempting to raise a 
dead body from St Paul’s churcdiyard. He was at last 
compelled to leave En^nd. The inspiration (of which 
there were four degrees, avertissement, souffle, prophStie, 
dons) was sometimes communicated by a ^s at the 
assembly. The patient, who had gone throng several fasts 
three days in length, became pale and fell insensible to the 
ground. Then came violent agitations of the limbs and 
head, as Voltaire remark^ “ quite according to the ancient 
custom of all nations^ and the rules of madness transmitted 
^mageto age” Finally the patient (who might bealittle 
child, a woman, a half-\ritted person) began to speak in the 
good IVench of the Huguenot Bible wwds such as these : 
“ Mes fr^res, amendez-vons, faites penitence, la fin dn monde 
approche; Is jngement gdndral seta dans trois mois; 
rdpentez-vons dn grand pdchd qne vous avez commis d'aller 
h la messe; (feat le Saint-Esprit qui parle par ma bouihe” 
{Histoire du fanatisme de noire temps, par Bmeys, 
Utreidit, 1737, voL i. p. 153). The discourse might go on 
for two hours ; after which the patient could only express 
himself in his native patois, — a Bomance idiom, — and had 
no recciilection of his “ecstay.” All kinds of miracles 
attended on the ^misards. Lights in the sky guided them 
to places of safety, voices saug encouragement to them, 
dots and wounds were often harmless. Those entranced 
fell from trees without hurting themselves; they shed tears 
of blood; and they subristed without food or speecih for 
.ninedays. The supernatural was part of their life. Much 
literature hna been devoted to the dis(msrion of these 
marvda The Catholics F14(!hier (in his Ldtres Choisies) 
and Brneys consider them the product of fasting and 
' vanily, nourished on apocalyptic literature. The doctors 
Bertrand (in his Du Magnelisme Animal, Paris, 1826) and 
OliTiBil (in his Da la Folie, Paris, 1845) ^eak of mag- 
netism, hysteria, and epilepsy, a prophetic monomania 
based on belief in divine possession. The Protestants 
Peymt and Court are content with the phrase “ ecstasy,” and 
do not invoke the superxmtnral. The Catholic Tories, such 
as M. Hippolyte Blanc, regard the whole thing as the work 
of the deviL Since the publication of Hecker’s work on 
Epidemics of the Middle Ages, it has been possible to con- 
rider the subject in its true relations. 

Although the Camisards were guilty of great cruelties 
in the prosecution of the war, there does not seem to be 
snffiiaent ground for the charge made ly Marshal de 
Villars : “ Le plnpart de lenrs chefs ont lents demoiselles ” 
fetter of 9th August 1704, in the War ArcAtivs, voL 1797). 
There probably were many cases in which a virions use 
was made of the opportunities afforded by war and religions 
excitement; but the (harges of sexual immoraUy rest 
chiefly on toe worthless statements of LouvreleuiL The 
standard works relating to the Camisards are, — ^Elie Bduolt, 
ffistorie de tidit de Xantes; C. Coquercl, Hitloire des 
tylitts du Desert f and the work of &nrt, already men- 
tioned. 

Among the ccmtemponir kUcs of this inteysting period onght 
to be aorieed Lettre sur FEiat present des Eghsa rtformies de 
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France, An Desert, Chez Fieire le Sinctie. The enthor proves 
from the letter of Lords XIV. to the Elector of Bnndenhnig, 6th 
September 1666, that the king admitted that the Hngnenots were 
Icyal subjects, and had even given remarlmble pioois of loyaly. 
He contrasts the ps^vity of hm friends with the political intiignes 
of the Polish Socinians, and with the tnrhnlence of the Swiss Ana- 
baptists. dande, in his Plaints des Protestans cruellemenl opprimls 
dans le Rayaume de Franee, Cologne, Chez llarte.in, 16S6, ^ves a 
vivid pietnie of the persecation from the beginning. He mentions 
the “]^lications,” or ofiScial glosses on the edicts, of which the Jesnit 
hl^nier was the most prolific author, one of which maintahied that 
toe Edict of Hantes (contrary to its eatress terms) was confined to 
Huguenots in life at its date ; another, that the phrase Petite Eedle 
did not inrinde any school in which Latin was taught. He inveighs 
against the dnplirity of the Oonseil, who proferecd sometimes to 
huun^ sometimes to encomage their intenwnts, and of toe Idng, 
who in his rircniars to the (deigy declared (down to the moment of 
revocation) that be did not wish to interfere with the edicts. 
Soulier in his Sisiory qf the Edicts qf Paeifieatim, and Xicolc in his 
Protestants emvieted ef Sddsm, justified the royal poliy from Scrip- 
ture, history, and reason. Slaimbonig in Ids Sisiory qf Pope 
Gregory, and TarOlas in his History of Religious Revolutions in 
Eur^e, praise Louis for using only the weapons of diarity and per- 
suasion. Translations of the narratives of John Bion, and of the 
anonymons friend of toe maryr Louis de Marolles, were published 
together at London in 1712. The latter is dedicated to Heinsius, 
Pensionary of Holland and 'West Friesland, who had assuted tho 
refugee Camisards ; it is preceded by a violent preface in which 
the author, an Enwsb ribgyman, points ont how the position of 
France has altered since the Peace of Ryswick, and nroes tho 
English intervention to restore the Edict of Xontes. For tho 
pohtics of toe snl^t he refers to The Interest of Europe vrith 
reigteet to Peace or War, London, 1712. Bion's narrative contains 
all the details abont the ^Ueys. The Complete History qf the 
Oetennes by a Doctor of (he Civil Law, London, 1703, consms of an 
acconnt of toe people and country % an Engliriiman who had 
lately travdled there, and of a separate histori^ snrvey, descrip- 
tion. of the edicts, and political argument. The doctor also prints 
the pretended Slanifesto of the Cevennois to the Dauphin, and a 
form of prayer used in the Oamisard Assembly. The Jfemoirs 
of Jean Cavalier are written hr a very simple and pietnresqne 
syle. One object he had in writing wiu to contradict the state- 
ments of Pen: Daniel. The Thtilre Sacrl des Cevennes consists of the 
deporitions of twelve rritnesses (indnding Marion, Fage, Cavalier, 
Portales, Dubois) sworn on 6to March and 1st April 1707, before 
John Edisbnry and Sir Ridiatd Holiurd, both Mastcre in Chancery. 
The Th&tre also contains inmrtant extracts from the works of 
B&oit, Brneys^ Gniscard, and Beyer, and several original letters 
&om Carrtisards. The same desire to protect the refngees from the 
Btta<^ of toe Fteach Savoy Chrrrch in London, led to the publica- 
tion of toe ilSange de literature hislorique et critique sur tout ee qut 
rde Pitat eXtmordinaire des Cevennois, London, 1707 ; and of a 
aceonntof the proceedings in theConsistory and Assembly against 
Jean Lions, one of the farthfnl ministers. The former contains 
excerpts from a Dissertatio de juslUia armorum CeUnnorum ly 
Ernest Plane, Frankfi^ 1704, which menlates about a suppo<^!d 
Camisard medal, tnrning out afterwards to bo a Swedhh dolLw ; 
the letters CBS (which the Gerntan savant translated Christu; Rex 
Solus) meaning only Carolus Bex Sneche. (\V. C. S.) 

CAMOENS (or, according to the Portuguese spelling, 
CamoEs), Lmz DE (1524^1579), the son of Simuo Vaz dc 
Camoens and Ana do Sd e Slitanda, was descended in the 
female line from the Gamas of Algarve, with which family 
Vasco de Gama (drimed kinship ; on the male side also the 
Camoens were of gentle birth and high social position. 
Lisbon, Coimbra, Alemqucr, and Santarem have claimed to 
be the cradle of this “prince of poets of his time;” the 
balance of evidence however, is now gencrallr considered 
to be in favour of Lisbon. Manoel Correia, who was on 
terms of mtimacy with the poet, in Ids Commentaries or, 
the Lusiad, states: “The author of this book is Lnizde 
Chmoens, Portuguese by nationality, bom and bred in the 
rity of lisbon, of noble and accredited parentage.” Corrtia 
states in his notes to canto 10 of the Zu^iW. that Camoens 
was more than forty years of age when he wrote it; and, 
further on, that the canto was written in 157(lL Tho 
evidence of Faria e Sousa, mctractcd in 1643 from the 
registers of the “ India House at Lis’bon.” prove-- Camoens 
to have been twenty-five years of age in and 1524 

is now generally accepted as approximatdv the year of Id? 
birth. 

W. — Qi 
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Alnrmpil by tlie shock of an earthquake as early us ] 526, 
the court removed to Coimbra, where it remained until the 
pestilence, which devastated Lisbon and the border lands 
of the Tagus, had moderated; the nobles and “fidalguia” 
followed the king and conrk Simao Yaz de Camoens having 
house and possessions at Coimbra, would naturally follow 
the court there with his &mily ; the more so as his brother 
Bento had, prior to 1527, taken “the habit in the monastery 
of Santa Cruz,” where he was often visited by the king. 
Evidently a man of culture, he was chosen, on the reforma- 
tion of the nniversily in 1529, “being then prior of his 
order,” the first chancellor. The xmpulaiity of the training 
at the newly-reformed univetsify ^ew uithin its walls most 
of the sons of the nobility and ** fidalguia.” Here Camoens 
was entered as one of “ the honourable poor students ” in 
1537, remaining there until he had completed his eighteenth, 
year. Of his manner of life during the period which inter- 
vened between his removal to Coimbra and the commence- 
ment of his university career, something may be gathered 
from his minor writings, from which it appears that he 
wandered by hlondego’s banks, “careless and unfettered 
in the free licence of boyhood.” 

The position of the poet’s unde, Dom. Bento de CaTTmenn, 
as prior of Santa Cruz, in addition to his status as chan- 
cellor of the university, naturally suggested the church as a 
career for Camoens. This seems to have found no favour 
with him, as he writes, “I fdt the pulse of many states 
of life. Ihe dergy, I see, take stronger hold of life thnn of 
the salvation of sot^ ; and the monks, ftltbnngb shrouded 
in hood and habit, expose some small tokens inconsistent 
with the profesdon that he who turns bia back upon the 
world for God should desire nothing that the world can 
give.” Freely and injndidously expressed at an inoppor- 
tune moment in the ardour of youth, such home truths 
would tend to mar his advancement in diurch or state j 
while his honesty, culture, wit, poetic genius, and cpmdy 
appearance would induce much jealous enmity at a court 
where he was the idol of the women. 

During his studentship, and possibly at a vacation revel, 
or when some degree was conferred, the students acted 
his Amphii^es in imitation of Plautus. The dramatic 
representations at the university had usually been of the 
toadies of Seneca, or of original Latin compositions. 
^ work of Camoens, in popular “ redoudflhos,” and in 
the vernacular, was considered an attempt to popularize a 
poetic reaction which satirized the mode in which the 
mve doctors of the univerdty desired that aU instruction 
Aould be imparted. In a satire of Kesende’s, “to Luiz 
Camoens, reprehending those who, despising the learned, 
waste their own time with jesters,” he indicated Camoens 

as a pitiful poet, an unlucky monster, boasting to bo a 
Latin bachelor.” 


ATith reference to the precise period when Camoi 
removed entirely from liis alma mater and became as 
trident m Lisbon, some speculations have been hazan 

SrS ' 7 carrying the most wdghi 
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would sentence me to thirteen days of purgatorv. I hi 
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Coimbra,” Thus we find Camo 

Eighteenth'll? ™ 
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wuri . ,or as Camoens ivas not of the titular uobU 


he would not* be received at court. Contemporar* 
evidence, on the other hand, rather favours the assump- 
tion that being of the “ fiiklguia,” gentle bora, and well 
cultured, he would be chosen as companion by many of 
the young nobles who were his fellow-stndcnts at Cohnbia. 

Gentleness of birth, classical attainments of no ttiphh 
order, a cultivated intdlect, and, poetic genius, united to a 
pleamng personal appearance and witty manner, must have 
been good passports to the conrt of John ILL, in which 
resided at that time the In&nte Dom Lui^ a man of 
considerable attainments and a fair poet ; also the Infanta 
Donna Maria, patroness of the Belles Lettres, snixonnded 
by a bevy of fair damsels who conld compose song 
dnrge, epigram, and roundelay, or jest with the gnick nit 
of a Beatrice, and who, like her, knew many “meriy tales” 
by heart. Statesmen, sudi as tiie Conde de Sortelha and 
the Conde de Yimioso, conrtiy poets, and fellow-stadenta 
of Camoens at Coimbi^ both in the full blaze of conrt 
favour, would gladly welcome to Lisbon so polished a 
youth as Camoens must at that time have heen. Of this 
same court of John ITT. Gil Yicente writes, “It is a sea 
in which inany fished, but found the pastime dsagerons.” 
Sd de 'ATireTidft also blamed “ tbe economic error of herd- 
ing together all the young nobility in Lisbom” 

Here, no donbi^ Camoens formed acquaintanceships if 
not friendships, and became quickly initiated into die 
mysteries of comt life and manners. Precocious and bom 
a poet, his faoiliiy in every style of versification, a mind 
stored witk romances of chivalry as well m popukr 
fiction, and the poetic lore then available in his own, the 
Spanish, Italian, and classical idioms, would, addisd to 
his youth and sprightly manner, render him popular wth 
the gentler, and unpopular witii the sterner sex. Abafr 
doning in some degree tiie antiquated forms of compo^ 
tion in vogue, he introduced eclogues, songs, and 
full of tenderness and beauty, after the * t. 

Italian school. Montemayor and S4 de 
Portuguese, residing in Italy, had already . 

naturalized to some extent the Italian form or pasto 
oetry. . , 

Here we must speak of Camoeus’s romantic passion 
ertaiu high-born lady of the court, 
ing cause ” of so mndi detriment to his court ad 
lent, and, if we are to credit his mus^ of . 

is heart, was a certain Donna Caterina de Atai 
ttendance upon the queen of John HL The 
latercia for Caterina clearly indicates the t 

a addition to which an acrostic couplmg the na 
,uiz with Caterina de .Ataide, said to be ^ Ctimw * P 
he matter beyond all doubt. The traction is ^ 

ertaiu Good Friday, Su«l> 

onutered the lady’s eyes at her devotion m w , 
f the Chagas, Lisbon. That the wound proved deep 
lermanent there is abundant evidence in his^*w • 

The lady’s father, Dom Antonio de Lima, held tne 
I chamberlain in the royal household,^ the 

indrade de Caminba serving in a similar Aj. 
hfante Dom Duarte. Caminba was a port .g. in 
;nd was probably j^ous of the success 
ddition to whi^h tradition asserts that Cam 
avoured by her father, aspired to the tbe, 

iearl> of the Donna Caterina. Y’e may ^poa 

ady vras not ignorant of the effect her /-uminha 
he author of the Limed; at any ^tberi^*®® 

ealous, and revenged himself in weak ®P t wgintercs* 
atirical verse, wMe the lady’s father cmpltycdws 
o mar the poet?s prospects. liinisbtnc»* 

The precise cause which led to no 

rom Lisbon is not dear. The hot ■ 
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maj have been in addition to this some unintentional con^ 
tempt of the rigid contt etiquette \rlddi hedged the n^al^ 
of that daj; for it vras the custom that lyric offering 
intended for the ladies of the queen’s contt should first be 
submitted to the chamberlain, and then by him transferred 
to the chief lady in uraiting, irho handed the effusion to 
the queen, — she, in her turn, after perused, passing the 
"burning lines of passion”into the han&of the damsd to 
whom thqy were addressed. Camoens, ^ubtless, would 
essay some safer and more secret mode of conveying his 
offerings to the lovdy Caterina. The dislike of De Lima, 
and the jealousy of Cannnha, aided by the indiscreticn and 
free-lance life of Camoen^ may have led to this mark of 
the royal severity. Whether such or other causes inter- 
vened, the fact remains that he was banished from the 
court. The predse locality to which he retired, however, 
still remains coqjectural only. Adding the year of his 
banishment to the two years he was absent wiA the army 
of Africa at Ceuta, where, in a naval engagement with the 
hloors, a chance q)linter destroyed the right' of his right 
eye, we find him again in Lisbon in 1550. 

During the throe years which intervened between 
Camoens’s return from Centa and his embarkation for India 
in 1553, he seems to have led a careless and discredit- 
able kind of life, consorting with the least reputable court 
gallants, and a certain di^lute ex-!Frandscan fiiar, who 
had abandoned the cowl to adopt the r6le of a low comedian. 
Since he inherited the traditions of "fidalgnia,” — candid, 
brave, impetuous, and crossed in love, — ^much of the free 
and carriess life credited ly tradition at this period to 
Camoens is reasonably accounted for, if it may not be con- 
doned. At this period occurred the fracas which led to 
his imprisonment and subsequent embarkation for India. 
On the occasion of a grand procesrion at the festival of 
Corpus' Christi, one of the kin^s equerries appears to 
have had a dispute with two masquerading companions of 
Camoens. The latter, unhappily intervening to defend 
one 6f these friends luodly pressed, wounded the equerry 
in the necl^ his two friends escajnng in the con^ion. 
For this Camoens lay some time in prison, and was only 
pardoned upon the understanding that he should embark 
forthwith for India. Junmenha gives the full text of this 
pardon. 

With reference to the poefs departure for India in 
hlarch 1553, the indefatigable Faria e Sousa discovered 
the following entry on the books of the registry of the 
Lisbon India House : — "Fernando Casado, inhabitant of 
Lisbon, went in his stead Luiz de Camoens, son of Simon 
and Ana de Sd.” His fiither did not offer himself os the 
enstomary surety, while it is seen from a document, dated 
the Tth of hlar& that year, that he was still alive, and au 
inhabitant of Lisbon. 

Camoens, in his first letter £rom India, alludes to his 
departure from his native city; and as he sailed out of 
the “golden-sanded Tagus” in the twiUght, exdaimcd in 
the Intterness of his heart, using the woids of Sdpio 
Africann^ — ^“Ungrateful country, thou shalt not possess 
my bones!” 

The ship in which he sailed, the “ San Bento,” parted 
company with her consorts during a storm, and reached 
her destination in the same year, wfile her missing consorts 
did not anchor at Goa until the following spring. On 
at Goa, Camoens found the Yiceroy Koronha pre- 
paring an expedition to act against the king of Fimenta, 
who had invaded the territories of the allies of FortugaL 
With this e^e^tion sailed Camoens; and “after chastis- 
ing the enemy,” he says, “with little trouble, we destroyed 
the people tr^ned to the use of the curved bow, punishing 
them with death and fire.” He returned to Goa early in 
the follovring year, 1551. 


The friendly terms upon which Camoens remained with 
the governor, and pro&bly his disgust at the vice and 
venality rampant around Um, induced him to join the 
expedition orgamzed with a view to check the depredations 
of the jMoori^ rovers on the coast of Arabia. Tlie com- 
mander, Menezes, received instrnctions to cruise on that 
coast where he expected to intercept the galleys sailing 
fromBassoiah. The fleet deared from Goa early in the year 
1555 ; and, after seeking the Slocrish galleys in vain, 
wintered at Ormuz. Betnrning in the following spring to 
Goa, Camoens, in can^o 10, describes his miplcasant 
I impressions of tiiis voyage : “ Here fate's most cruel 
I chances led me ; here in this lonely, sterile snn-scorclicd 
land did Fortune will that part of my brief Ufc be passed, 
and thns in fragments scattered lie thronghout the world.” 
Some of Camoenris hiographers allude to the governor 
Barreto as one of his relentless persecutors. Juromenha, 
however, demurs to this, alleging that two intimate friends 
of Camoens then at Goa, in the most fmnk and decided 
language laud Barreto as “a Ifberal obliging comrade, and 
one ever ready to overlook offences received.” That 
Qunoens was nnpopularwith the venal many,lu8 expression 
“ This land is the mother of great villains and Ac step- 
moAer of honourable men ” leaves little doubt. He came 
to uphold the honour of Portugal, and not to intrigue, 
brawl, and barter bis sonl for gold. His satirical exposure 
of Ae abuses so rife Aen in Ae Eastern dominions of 
Fortngal will readily account for bis numerous enemies, 
ofBdal and lay. Festiva]8,l)anquets, and dramatic rejircscnto- 
tions inangnmted the governorship of Barreto. Camoens's 
pen was not idle. He wrote a comedy for the occasion, 
entitled Filodmo. Correia, who describes hun.'^clf as 
“companion in Ae state of India, and a great friend of 
Camoens,” bappfly secured eitber the original MS. or a 
copy, whiA is, or was, in Ae national library at Lisbon. 
It is entitled, A Comedy made ly Luis de Camoent, and 
r^esented in India dvring the govemarthip of Barreto, 
and in which the folloicing characters figure, d:e. 

Camoens’s nnpropitious star still dominated his fate. 
The vices rampant in Goa, Ae drunkenness, dicing, brawl- 
ing, and cowardice, were notorious ; and during these 
festivities, whiA lasted some weeks, were mure pro- 
nounced than ever. 

A certain saAe, said to be from Ac pen of Camocn.«, 
passed from hand to hand, entitled A Jert which vat made 
upon some men who did not think ill of trine, ftigutng that 
in Goa, at the feasts which xcere made on the gmemods 
succession, these gallants went to tjxat mth canes hcarivy 
devices on their lanners, and verses conforming to tluxr 
designs and inclinations. It is written chiefly in prose, 
having verses introduced. Eo names of the “gallants” 
appear. After introducing a few of Aese revellers, the 
auAor concludes by stating “ Aat several oAcr fllus trions 
personages desired to be admitted to the fcasts'and s] orfs, 
and to wve an account of Aeir qualifications clironicled ; *’ 
but, he observes, “ Ae writing wonld be infinite, l-ccause 
all Ae men in India are so distingui&Lcd, and therefore kt 
these suffice as examples.” This jest, intended to s.itinro 
Ae corruption and immorality of Ac daily life cf the 
Fortngnese in India, caused intense amusement to (hii<c 
who ffid not recognize Aeir own portraits cn the cnnrr-c ; 
while, on the other hand, those who did. or iinnsintd tiny 
did, were furious, — so much so, Aat “the inccccct E.uTl:(>r 
remained ready to hang himself.*' 

The tradition is that this Ji/t v-r.’* cjij-tndcd to 
Camoens's second letter from India, and that tlecLtli r 
desired its source should remain unknown ; “ ie<r.u<; I cl-i 
not wish Aat of my little so many should cat."’ B*- il-’-t 
as it may. Camoens was banished frim Geo. and tbi^ d't! 
is said to have been the cause. Some of Aose ndicwled 
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were powerfal, malignant)' and txeacheronsj and it is 
surmised that Barreto was of the number, bat it is difficult 
to imagine that if Barreto intended punishment he should 
have made of this banishment a stepping-stone to a 
lucrative appointment, which must have been' one of con- 
siderable importance, embracing as it did the custody of 
the property of absentees, and of those Portnguese who had 
died in India. In a letter from Francisco de Sonaa to 
John JJL the importance of this office is recognized, grave 
complaints of embezdement and misappropriation, of the 
proper^ of deceased merchants and others having reached 
Lisboa, so that) “early in 1656, a commission was 
despatched from the mother country to take charge of the 
effects of deceased subjects,” and, in 1557, “full instruc- 
tions as to the management of this state department 
followed.” Barreto, with a laudable desire to abate these 
scandals, may well have appointed a bold energetic man, 
upon whose integrity he could rely, and Camoens was 
selected. 

During the absence of Camoens from Goa his friend 
Luiz Franco Correia collected the verses he had scattered 
amongst his friends, shrewdly observing, “ that they who 
knew not the poetic art failed to estimate its value.” 

Apart from the vices and intrigues of Goa, and in the 
quietude of the Grotto still shown at Macao as the spot 
where much of the Lusiad was penned, we may 
halcyon days for the persecuted poet. Here Antonio,- the 
J avanese slave, is first introduced to history, — he who tended 
Camoens so affectionately and with such solicitude through 
those latter years of misery and nei^d, which were the lot 
of this unhappy “prince of poets of his time.” It is 
surmised that the first six cantos of the lAisiad were com- 
posed during Camoens’s stay at Macao j for in the seventh, 
allusion is made to the shipwreck he suffered on his return 
to Ooa/ 

Daring his absence slanderous tongues were not silent, 
and wo hear of his return to Goa by order of the governor, 
to make answer to charges brought against hTm in his 
wpacily as commissary. Wrecked near the mouth of the 
Biver Mekong, Cnmoons nnd his fflithfnUavnnese escaped 
only with their Hves. Camoens, rescuing nothing but the 
manuscript of his epic, at length landed at Goa in the last 
Mys of Barreto’s governorship, and was cast into prison. 
Here he received the only news which could aggravate 
his paui~the sad tiffings of the death of Donna Cateiina 
de Atalde, the Hatercia of his impassioned youth. We can 
estimate the depth and tenderness of his grief touchindy 
expressed in mny of the Itimas. 

The arrival in the autumn of the following year of Dom 
Constantmho de Bragan^a as governor to replace Barreto 
leu to the liberation of Camoens, the chaiges against Tiim 
havmgbren proved to be unfounded. Under the protection 
or Dom Coiistantinho the poet enjoyed some respite from 
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rolm that ho innted several “versifying friends” to a 
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him in custody for a trifling debt tS oeSn 

revenges Coutinho’s mcanni. 


to his native land, a certain Captain Barreto, nejfitew of 
the old governor of Goa, charmed with the society of the 
poei) a^ed to cany him to Sofala ; once there he hoped 
to detain him, and claimed a small sum he was unable to 
discharge. Here the expedition under Horonha, ez- 
governor of Goa, fonnd him ; and of Oamoens’s condition 
Diogo de Couto wrote: “Here we enconntered tlut 
* prince of poets of his time,’ my fellow-sailor and friend, 
Luiz de Camoens, so poor that he lived upon his acquaint- 
ance, who found him necessary clothing and gladly gave 
him to eat During that winter he prepared his Xmad 
for ^e press, and wrote mnidi in a book he colled the 
Pamaso of Luiz de Otmoem” 

The fleet, indnding the “Santa Clara,” with Camoens 
on board, sailed from Sofala in Hovember 1569, and on 
the 7th April 1570 the good ship cast anchor in the broad 
waters of the “golden-sanded Tagus.” 

After seventeen years of weary eidle we may imagine the 
tinill of joy that warmed the heart of Camoens at the first 
sight of the headland whidi bares its base to the wosh of 
the Atlantic, and marks the entrance to the Tagus. 
“ From the round-top of the loftiest mast a sailor shouts 
‘ ^Hie land, the land 1 ’ This is my native land so fondly 
loved, which heaven gran^ all per& past, my tok accom- 
plished, these eyes behold once more before their light he 
dimmed for ever.” While others from the far ladies 
brought rich merchandize and gold, he who had suffered 
banishments and imprisonments, had enconntei^ tempts 
and shipwreck, came freighted only with a single manu- 
script, on the pages of which were traced in immortal verse 
the glorious historic deeds of the Portuguese nation, and 
the touching episode of Ignez de Castro. Here Fortune 
still continued to persecute Cnmoena He and his com- 
panions were not permitted to land, lasbon having re^^ 
suffered from the effects of a pestilence which had destriyefl 
50,000 Bouls.^ , , 

Late in Ike month of April, the great plague n^S 
abated, a procession of our Lady of Health wm deci^, 
and it is supposed that C^oens had already landeo m 
embraced his molker, then “very old and ve^ P • 
The Lusiad, being now completed and ready for P V 
after muck delay and many impediments, wns, tn ^ 
Ike influence of Dom Manoel, ombareador to u ^ 
presented in manuscript to the young king la w*® , 

ing year, 1671* the royal permireion to 
was accorded, the Alvard benrmg date the 23d B p , 

of that year. Later the “censure” of Ike hotyoffi«^J 

obtained, bearing date 12th March 1572. , 1? . . .ijl„ 

signature of Father Ferreira, a man 
and evidently liberal view^ and is nf the 

by order of the Holy Inquisition, these ten 
Lusiad of Luiz de Camoens, relating „ndldid 

in arms of the Portuguese in Asia and . 

not find in them a single offensive thing, . 

contrary to the faith and good manners ; jjrfer 

me necessary to warn the reader that the jgta 

to exaggerate perils of the navigation and ^ 

India of Ike Portognese, makes use of a n yj 

heathen gods ; and although San ■ A^ 

Peeraefafoks corrects the having onclt^® 

desses, nevertheless, as this is poetry and j*. 
author does not pretend more tlmn to a 
style, I have not considered it i. -ud 

of the gods in this work, knowing it "J ~ Lt, jjaf oH 
is Mways preserved the troth of our H y ji 

the gods of the heathen are deviia, piin*^* 

a ppeared to me that the book is wortly — 

. ' Ko rccotd has been discovered 

of the poet, bnt it is coniectnred that ho died of-the 

stthuon of 1560- 
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aad the anther displays in it mndi talent and emdition in 
the human sciences.” The Lisbon upon idiich Camoens 
tamed his back in 1553 had sadly changed ; the times 
were out of joint, k. dreadful pestilence had dedmated 
the population ; the intrigues inseparable from a regem^, 
and a young king^ the sport of youthful favonritesj ruled by 
the Jesuits, brave and impetuous, already meditating the 
luckless es^dition to Africa, overshadoired both court and 
kingdom. Semarking this, in his address to the young 
king Camoens \raote, — ^“The humility of the a pc Ti orif H 
should not be the only virtue of your ministers.” 

At length the epic, dreamed of at Coimbra, commenced 
in banishment, continued at Ceuta, resumed at Goa and 
Macao, revised at Mozambique and Sofala, and perfected in 
a humble room in the Hua de Santa Ana, Lisbon, tras 
issued from the press of Antonio Gogalvez. 

The first edition of the Luaiad betn date Idsbon, 1573. 
Its success vras immense, and the despair and malice of the 
mediocre poets of the court intense. A second edition 'nas 
issued from the press of GSjalvez in the same year. 

Isolated mnid this literary strife, Camoens lived retired, 
and \ras very poor. He liv^ in the knorrledge of many, 
and in the companionship of few, inhabiting an apartment 
in a house adjoining the convent Santa Ana, at^the bottom 
of a small street which led to the college of the J ^uits, where 
the sole consolation of his later years was his intimaqr with 
some of the fathers. By the death of the Princess Oonna 
Maria, who expired in 157^ Camoens lost the last of his 
protectors, and was reduced to extreme poverty; then 
came the heaviest blow of all, the death of his faithful 
Javanese Antonia 

Early in the year 1578, after the grand ceremony 
of the Benediction of the Standards, Dom Sebastiiio, the 
boy king, departed on his ill-starred espedition to Africa, — 
Bernards, a court poet and a courtier, being selected in 
preference to Camoens to accompany the espedition and 
sing its ^inmphs. In August occtored the fiital rout of 
Alcazar-quivir, and the death of the young king, after < 
which, according to the testimony of Bernardo Bodriguez, ; 
” Camoens went as one dreaming.” 

Three months prior to the port’s death, Benito Caldera’s 
Castilian version of the Lunad was printed at Alcald de 
Henares, and we may reasonably infer that Camoens saw 
a copy.” 

The disaster of Alcazar^juivir shook Portuguese nation- 
ality to its basa In the bst letter Camoens penned ho 
alludes to this event. *'I have so loved my country that 
not only do I deem myself happy to die in her bosom but 
happy to die with her. 

The sad sickness unto death came at lost, on the 10th of 
June, 1580. In a small, cheerless room of a shabby house 
in the Rua de Santa Ana (No. 52 or 54) Luiz de Camoens 
died, and he was buried in the neighbouring convent^ of 
Santa Ana. On the fiy-leaf of a copy of the first edition 
of the Lvsiad (said to be in the libraryxif Holland House), 
and in the handwriting of Fray Josd Indio, a Carmelite 
monk of Guadahyara, is found the following statement : — 

“'Wliat thing mote giierons than to see so great genins lac^g 
snccess 1 I saw him die in a hosmtal in lishon, without a sheet to 
cover him, after having triumphed in the Indies, and having sailed 
five thousand five hundred leagues ly sea. AVhat warning so creat 
for those, who, hy night and day, wcaty themselves in ^dy without 
profit lihe the ^dcr weaving a web to catch small flies. 

Some picturesque and touching, but probably apocryphal 
narratives are rtironided by Camoens’s biographers. One 
tells of the faithful Javanese Antonio sailing forth at even- 
tide to beg from passers-by the means to procure a modest 
meal for himself and his master ; another, of Barbara, a mul- 
atto woman, who, from the scanty store upon her stall and the 
still scantier treasury of her pocket, spared a daily ration and 
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an occasional silver coin in pifyfor one she might have known 
prosperous at Macao ; and a third of a ” fidalgo,” named Buy 
Diaz de Camara, who came to his poor dwrtling to complain 
of the non-fulfilment of a promise of a translation of the 
penitential psalms, and to whom Camoens replied — " When 
I wrote verses I was young, had ample food, was a lover, 
and bdoved by many friend and by the ladies ; therefore, 
I felt poetic ardour. Now I have no spirit, no peace of 
mind ; behold there my Javanese who asks me for two coins 
to purchase fuel, and I have none to give him.” On his 
deathbed he is said to have exdaimed, “ Who ever heard 
that on BO small a stage as a poor bed. Fortune should care 
to represent so great misfortune, and L as if such were not 
sufficient, place mysdf on her side, because to dare to resist 
sneh ills rronld appear effrontery.” 

Camoens was spared the pain and humiliation of seeing 
a Castilian king upon the throne of FortugaL It is, 
however, related of Philip H. that, soon after his ocenpa- 
tiorr of Lisbon, he inquired for Camoens, and finding h^ 
already dead, gave (os docnmentaiy evidence snows) 
instructions that a pension be granted to the poet’s mother, 
still " very old and very poor.” She survived the poet 
some years. 

Of Camoens’s personal appearance Manoel Severim de 
Faria, one of his biographers, writes thns : “ He was of 
middle stature, his face full, and his countenance slightly 
lowering; his nose long, raised in the middle, and large 
at the end. Ho was mudh disfigured by the loss of his 
right eye. Whilst young his hair (like Tasso’s) was so 
yellow os to resemble solron. Although his appearance 
was not perhaps prepossessing, his manners and conversa- 
tion were pleasing and cheerfnL He was afterwards a prey 
to melancWy, was never married, and left no child.*’ On a 
marble dab fixed in the wall of the church of Santa Ana, 
Dom Gon^alo de Coutinho hod an inscription placed ; but 
as both chnrdi and inscription perished in the earthquake 
of 1755, there is some doubt as to its predso wording, and 
whether “ he lived poor and neglected and so died ’’ formed 
part of it or not. 

Amid many tributes to Camoens’s memory, those of 
Manoel de 8onsa, Diogo Bemardes, Tasso, and Lopc-dc- 
Yega are well known. The last alludes to him as *' the 
divine Camoens," and adds, “ Strange fortune that to so 
much wit and learning gave a life of poverty and a rich 
sepulchre.” 

A Spanish biographer of Cervantes bos shown “ that the 
most remarkable coincidence of fortune may be traced in 
the events which marked the lives of Camoens and the 
author of I?on Quixote." 

Estimating the nopnlaii^ of Camoens great epic Os Lwsiadat 
ly the nnmMr of eaiUons printed in Portnnl,^it was withoat qnr.<- 
non considerable, no less than tbirty-cicht haring been pabli>hrd at 
lisbon prior to the year 1700, and in addition four in Spain,— thirj 
in Castilian and one in Portngncsc. There exist transiatsens in 
English, French, German, Italian, Dutch, Polish, Bohemian. Dani*li, 
Swedish, Russian, Latin, Greek, and even Hebrew. The e.rrlie<t in 
English is by Sir Richard Fanshaw (London, ICr>5), and was com- 
posed dnrinshis banishment at Tonkersley Park, York'hir", in ICZi. 
Had he lived to prepare a second edition, manvuTor< and im;'rf<-c- 
tions arising from an incomplete knowledge of the Pcrtup:e>e idiom 
would, no doubt, have been rectified. He was appoint'd ambi*«sdor 
to Portugal in 1061, where he remained three year*, Urc t^'^. 
transferred to Madrid, where he died in 1000. Mickle's Lvr." f v-as 
first published in 1770. and hardly merits Southey's cond'r.trati'r. 

(he preferring that of Fanshuw) eif “most nufaithfal.** It i* f-irly 
close in places, but much of the force of the oripin-.l i' r -.aifc-J ff r 
the sake of smooth vcrsificatioa. Another tma*I-.t;c3 by Mt:'rv.v« 
in blank verso appeared in 1S20, the latter canto* tf vl.rch tre 
closcrand more ctfcctive than the earlier. A versicn cS the Cr-t Cie 
cantos by Quillinaa followc.1 in 1533, rcsienvi vith ecndJ-r-ll* 
grace anh with greater eceamey than Mickle's. In lSt>{ ajj-wl 
a version by Siral'.omas Mitchel!. 

la estimatincthegeaiB^cr Oitsmss it aa»l I-' Tes‘''t3l re : thrt 
"we bnild srith ready materials, bet he deg t!.e qcsnv, rc-:.:i.- 
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hewing and polishing irith his own hands the material for his 
edifice." He strengthened and polished the Portuguese kngna^, 
and his infinencepresetTed it from destruction as an idiom dnnng 
the Spanish occupation, when the langni^ of the court was Cas. 
tiliaiu The circnmstances under which ms great was penned 
were peculiarly unfavourable to the production and dahoranon of 
such a work ; still he triumphed over even difficirify, and produced 
the epic moster^pirce of his age. Tbeophilo Braga, his latest Portu- 
guese hiographer, observes^ "In Camoens we find exempU&ed that 
tradition wMch Insures moral unity to a peoj^ and m the bond 
which consfitntes their nationolity, as in. the Homeric poems are 
centered the Hellenic traditions . This same spirit animatedCamoens, 
for in Os Jyuaiodas ore gathered together many hcautiful and esdt- 
ing traditions of Portuguese hist^." Srtended. and d&borate 
nonces of the Lusind wiu be found m Adamson, fi&fcie, and Bou- 
terwek. 

Of Camoens's minor worfes, or Simas, a full and exhansriva notice 
will be found in Memoirs of Oit I^e and Writings of Luis ds 
danaens, by John Adamson, London, IdfiO; two ex<iuisite trifles (the 
originals in Spanidi) will be found in Tic\moi:*a SiOory of Spanish 
Ziterature. Lord Stnmgford, Adamsotn, Hayliy, and Souths have 
eacbtranslated striking examples of the (P.W.CO.) 

CA2IF, B>oiitA3?. White the Gteeks, depending mote 
npon the advantages of situation, adapted the fotm of 
their encampment to the nature of the ground selected, 
the Bomans laid oat theirs according to a fixed and definite 
plan, modified only by the numbers for whom accommoda- 
tion had to be provided. Its fotm and arrangement in. the i 
best days of the republic are minutely and clearly described 
by Fofybius, the companion in oiany wars of the yonnger 
Soipia j 
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accommodate a consular Sy, consisting 
two tenons, each of 4200 infantry and SOO cavaifrw 

thrS ind ^ 
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the “porta principalis dextm"® ad 

snwtra.” In what may be calteflrt! pnncipi 

portion, detenniiiinoTblv«f^ “ «do] 


in the centre of a square, whose sides, each 200 feet in- 
length, were carefully traced parallel to the rides rf the 
camp. To the right and left of the “pnetorium;' at P 
and Q, were the "forum," or market-place!, and fiie 
“ quaestoiium, " or paymasters tent. Porflier to the ri^t 
and left> at (p, q), (p', <^), (r, s), {r’ s% were stationed the 
cavalry and infiintzy that formed the bodygnatd of the 
consul and queestor. Kfly feet in front of the “ pnetorirnD,” 
along the line forming the upper boundary rf fiie 
"ptincipia,” were the tents of the twelve tribunes of the 
I^ons, sir to the right and rix to the left of the 
** pnetoriiim," opposite their respective legions. In file 
prolongation of the same line were probably atario nefl the 
" preefecti soaoram.” Possingfrom the upper to the lower 
division, or to what was called the front of the camp, we 
cross the " ptincipm.,*' the great thoron^fare of the army, 
where the standards of the legion were placed reuad the 
altera of the gods. This part (d the comp, ie., between the 
"piincipia" and the side CD, was allotted to the main bofy 
of the army. It -was intersected tmnsveisdy in the middle 
by a street SO feet broad, the "via quintana,” as well as 
longitudinally by wbat were called the "vim" or streets of the 
camp. Each of the latter -was also 50 feet in breadth, and 
the central "via" formed the boandsiy between the two 
legions, which were pla(md symmetric^y to the right and 
left on each side. The “eqnite^” "triaiii," "principes," 
and " hastatl" of the legj^on. were stationed in the spaces 
numbered (1, 1'), (2, 2'), (3, 3'), {4, 4'),— eadi of the spaces 
devoted to the cavalry containing, vritl^ an area of 10,000 , 
square feel^ one sqimdxon of tbiriy men and hoisa, whfie 
in the same area there were quartered of the "pmcipes" 
and "hastati" two "maniples" or divisions of sixty men 
each. Each of the spaces where the “triarii" "were 
stationed was only half this area, and devoted to one 
"maniple” of six^ men. Spaces (5, 5'}, (6, 6') wem • 
assigned to the cavalry and infantry of tho allies, of 
whom, however, a part was q-nartmed in the vpp^ 
camp. The “ velites " (Ugbtmmed troops) were probaby 
distributed proportionally among the three - divisions of 
the infantry. Between the tents and outer well of^ 
camp there was an "intmrvallnm" all round, 200 few 
broad, which ample room was given for the passage w 
the legfons in and ou^ and whidi also served as a receph^rie 
for booty, as wdl os to increase 'the distance oS fimtsMps 
from the enemy. The camp was provided with fc ^ 
gates — (1) "porta prindpabs dextoa, and (2) 
prindpalte sistetta," at the extremities of the "prnwapiB; ^ 
v3), " porta prmtoria,” on ^e aide nearest the "prsetonma,^ 
and in the very centre of Ibnt ride j (4), "portadecnma^ 
in the centre of side opporita The fortifications ^ 
sisted of a fosse or ditch (fossa), 9 feet deep and 13 
wide, the earth from which, as it was dngout, 
to tlw inside formed, with the addition of turf a^st^ 
a mound (e^per), on the summit of wMch were axea » 
wooden stakes (sudes). , . hat 

Such was the genei^ outline of the 
when, under the emperei^ ediertgeB were made m «« 
stittttion of the army, and organisation by _ 

introduced, the form and disoositiou of a ^ 


count of its arrangement in his day. Toe pnn ^ ^ 

contrast with the Polybian camp wei^J^ ® 

IS now oblong and did not occupy half 
t the troops were stationed in coborte . l)a«»'«aSS» 


> as to enclose the whole body of 
id that the fortification -was'much less sute^ 

The ordinary entrenchments thrown up / g^t 
f a Roman army while on the marcb were 
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bnl^ irlieTe it tnis necessary or espedient to remain together 
for some time, or -where it was &ely they might reoccnpy 
the same ground, a more permanent camp, rrith a propor- 
tionably stronger rampart^ -was formed. Sndi an micamp- 
ment -was 'callkL “ castra stati-ra,” or a stationary camp. 
This, again, -was distingmshed as “ castra sestira,” a per- 
manent snmmer camp, and "castra hibema,” a permanent 
-winter camp. Snch were the camps thati in process of 
time, becoming snrroanded by a nnmerons population, 
formed the nndeus of large towns, many of which may 
be recognized in England by -Ae name-termination 
“ Chester ” or “ cester.” 

CAMPAGNA, ' a town of Italy, in the. province of 
Frindpato Citeriore, 19 miles east of Salerno. It stands 
in the centre of a mountainous district, of which it is the 
capitaL It is the see of a bishop, and contains a cathedral 
and college, besides several chnrwes and convents. Popu- 
lation, 9813. 

CAMPAGNA DI BOMA, is, in the -wider application 
of the word, an extensive plawi of central Italy, almost 
cdndding -with the andent Latinm, and, in a more 
restricted signification, that portion of the larger area which 
lies immedhitdy round the dty of Borne between the 
Tiber and the Anio. The drcumfetence of the latter 
"might be marked,” says Gregorovius, "ly^ a series of 
well-known points,-— dvita Yecdiia, Tolfa, Bondglione, 
Soracte, Tivoli, Palestrina, Albano, and Ostia;” while the 
fnriirnw may be t^aided as bounded on the N. the 
Afnimtainn of Yiterbo {Sjflva Gimiitia), on the E. ^ the 
lower ranges of the Apennines, and on the S. and W. by 
the Tyrrhenian Sea. It extends about 84 miles in length 
from dvita Yecdiia to Teriadna, and has a breadth of 24 
milaa, — its area bdng nearly 1400 square miles. Of 
distinctly volcanic formation, the surface presents a very 
undulating appearance, broken by deep gullies and studded 
with extinct craters, that now form thel^ins of khes, mch 
as those of Bolsena, Yico, and Baccano. In andent times 
it seems to have been a well-peopled region, and was the 
seat of numerous dties ; but in the 3d and 4th centuries 
&a the Boman aristocrat turned the most of the district 
into huge estates, and thus led to the disappearance of the 
agricultural pqpdation. In the earlier period of the em- 
pire its conation grew worse and worse, and many parts 
of the plain became covered -with pestilential marshes. The 
emperors daudins^ Nerva, and Ttrgan turned their atten- 
tion to the amelioration of the district, and under their 
grnmple and erhortation the Boman aristocracy erected 
nnmerons -villas within its boundaries, and used them at 
least for snmmer xesidenca With the ruin of the empire 
and the inroad of the barbarian hordes the desolation of 
the Csmpagna was complete; bu^ again, in the Middle 
A gpgj it became dotted over with the baronial castles of 
the rival families of Borne — ^the Orsini, the Colonnas, the 
Savelli, the Conti, and the Caetani— who ruthlessly 
destroyed the remains of earlier edifices to obtain materials 
for their own. Several of the popes, as Boniface IX., 
Sixtus lY., and Julius HL, made unsuccessful attempts to 
improve the sanitary condition of the Campagna; and 
equally fruitless in more recent times— os far, at least, as 
the general purpose is concerned — have been the efibrts of 
Popes Pius YI. andYIL, and of General MiollLs, the French 
governor of Borne. The most healthy portions of the 
territory are in the north and east, embracing the slopes 
of the Apennines which are watered by the Teverone and 
jibn.T-lin ; and the most pestilential is the stretch between 
the Lepini Hills and the sea. The Pontine marshes, in- 
duded in the latter dirision. were drained, according j 
to the plan of Bolognini, by Pius YL ; but though th«y I 
have been restored to cultivation, their insalubrity is 
still notorious. The soil in many parts is very fertile ; i 
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and the atmosphere, which is so deadly to man, has no 
hortful efifect on the lower animals. In summer, indeed, 
the vast expanse is little better than an arid steppe ; but 
in the winter it fninishes abundant pasture to flocks of 
sheep and herds of silveivgny oxen and shaggy black 
horses. The land is for the most part let by the pro- 
prietors to Menanti di Campagna, who employ a sub- 
ordinate class of &etors {faUcarC^ to manage their affairs on 
the spot. It is evident that the malaria whidi renders 
the' Campagna almost uninhabitable during the summer is 
owing to natural causes afiiecting a -wide area with which 
it is very difficult to deal, and that no merely local improve- 
ments can have any efiert. The regulation of the rivers is 
so defective that they annually overflow a great extent of 
surface; the character of the soil allows the waters to 
! gather in fetid masses, and the heat of summer turns them 
into noxious vapours. The attention of the Italian Govern- 
ment and of General Garibaldi has recently been turned 
towards the systematic sanitary improvement of the district, 
— ^with what results remains to bo seen. The planting 
of the Eucalyptus globulus and the Helianthus annuus has 
been partiaUy resorted to, especially in the district of Trc 
Fontani, anA it is r^orted, with some success. 

Fall details on the Campagna will be fonnd in Wcstphal, Die 
Bsmisehe Campagna, 18S9 ; Kdier, La Campagne tie Lome, I8<2 ; 
Adolph Stahr, J^n Wittier in Lorn, 1647-50 ; Paolo Slantorani, 
Deseristone geohgiea delta Campagna Santana, Turin, 1875 ; Dr 
Ketro Balestia, L'lgiene ndla Campagna e eitta di Soma, 1876 ; 
Angostns Hare, Days near Same, 1875. See al«o an article by Fr. 
Slebmann in Auetand far Angnst 1875, and another ly Fr. von 
Hellwald in the following nnmW. 

CAMPAN, Jea3>'xe LomsE Heniueite (1752-1822), 
n6e Gexest, was bom at Paris in 1752. Carefully 
edneated, and surrounded by the most cultivated society, 
at the age of fifteen she bad gained so high a reputation 
for her accomplishments as to be appointed reader to the 
young princesses. At court she was a general favourite, 
and when she bestowed her hand upon M. Campan, son of 
the secretary of the ropi cabinet, the king gave her 
an annuity of 5000 livres as dowry. She was soon 
after appointed first Indy of the bedchamber by ^faric 
Antoinette ; and she continued to be the faithful nttciidaut 
of that princess till she was forcibly separated from her at 
the saddng of the Tnflerics, on 20th June 1792. After 
this event Mme. Campan, almost penniless, and thrown on 
her own resonrees by the illness of her husband, bravely 
determined to support herself by establishing a school at 
Saint-Germain. The institution prosper^, and was 
patronized by ^bne. Beauhnmais, whose influence led to the 
appointment of Mme. Campan as BU]>crintcndcnt of the 
academy fonnded by Napoleon at Econen, for the educa- 
tion of the daughters and sistcis of members of the Legion 
of Honour. This post she held till it wa-s abolished at the 
restoration of the Bourbons, when she retired to Mantc.% 
where she spent the rest of her life amid the kind attentions 
of affectionate friends, but saddened by the lo.=s of her only 
son, and by the calnmnies circulated on acconnt of her con- 
nection -with the Bonapartes. She died in 1822, leaving 
interesting JIKmotres sur la vie privte de Mane Antoin'ilr, 
smris de souvenirs et aneedaiet kitiorigucs sur Its rfjrrj 
de Louis Sir.-JCr. ^aris, 1823); a treatke De HMu- 
catim dcs Femmes; and one or two small didactic worto. 
-written in a clear and natnral stylcL 

C.43IPANELLA. Tomaso (15CS-1C31'/. one of the 
most brilliant and unfortunate of the Itali.‘:n ntnais^anro 
philosophers, was boro at Stilo in CaW-ri-j in l.'JCS. At 
a very early age he showed remarkable mental power; his 
memory was uncommonly tcnacioas.^ and l-.fore he 
thirteen vears of age he had mastered neirly all U- L'.tin 
authors preseated to him. In hi* fifte-cnib yivjr htiat^rid 
the order of the Dominicans, attracted prily by — •adirg 
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the lives of Albertus Magaus and Aquinas, partlj by his 
intense love of learning. He -was pkced at first in the 
convent at Morgentia in Abmzzo, and after completing his 
course of philosophy \ras transferred to Cosenza, ^ere to 
study theology. He soon became discontented \rith his 
teachers, for he earnestly desired to read, not only the works 
of Aristotle, but the book of nature, which was the 
language of God. An accident drew his attention to the 
work De Serum J^atura of Telesins, whidi he read with 
great eagerness. He was delighted yrith its freedom* of 
speech and its appral to nature rather than to authority. 
His first work in philosophy, for he was already the author 
of numerous poems, was a defence of Telesins n gains tf the 
attacks of ^rta, an Aristotelian. It was styled PJdSh 
Sophia sensibus demonstraia, and appeared in 1591. The 
freedom and boldness of his attacks upon 
authority soon brought him into disfavour with the clergy. 
He left Naples, where he had been residing, and proceeded 
to Borne For seven years he led an lifo 

wandering through Padua, Bologna, Venice and other towns 
everywhere attracting attention by the brillian(y of his 
talents and the boldness of his teaching. Tet 
was strictiy orthodox held the established faith, and 
was an uncompromising advocate of the Pope’s temporal 
power 

He returned to Stilo in 1598. 2h the foBowing year he 
was a^ted and committed to prison. What was the 
immediate cause of this is not clearly knowm AtwnrAir^ jr 
to the most common report the motives- for his imprison- 
ment were entirely political He had joined himself to 

^ *0“ Spanish lyranny. 

and had edited ^em by his fiery eloquence and independ- 
ence of spirit His friend Naud^e, however, declares^ that 

^d bj Oampanella, which were interpreted’ as^ revolu- 

® differmt reference and signification. 
SiS JT imfortunate philosopher was 

TOmmitted to prison and remained there for twenty-seven 
^ars, suffenng much torture and misery. Tet his spirit 
»»Jroken j he composed sonnets, ard prepared a Ss 
a complete system of philosophy, which 
were published at a later data During the latterWa Ti 
his long confinement ho was kept in the castle of 
n«d wasaUowed considerable S self Sd’ 


^lurisoned him whether he had doZ 

in 1626, he was set at liberty For some rt,«o ’ 

preparing a complete editioif*^^ v ^^® ®P®“* “ 

firat volirtioTtSam Jr? ^ ^ only the 

™ thoTGA H.’died 

AcciJtxling to him truth or method of inference. 

- ” ‘“™rruth or certainty ,s only to be found iii 

to be con- 
procced by 
comes 
5; the 
a result of 


induction; and the particular subsumed under it is ifeelf 
part of the induction. Our knowle^ begins in doubt 
We know neither the past nor the future; even in the 
^sent we only know things as they appear to b^ not as 
they are. The firat proposition in a theory of cognition is 
that I myself think; the certainly of self-consciousness 
is the primary truth. 

Wili all this freedom of philosophizing Campanella pre- 
served a completdy orthodox respect for revealed religion; 
he aimed indeed at a system which should embrace in one 
comprdiensive scheme religious and philosophical prin- 
ciples. His view of God is not far removed from that of 
Bruno ; he lays stress upon the divine unify and omnipre- 
sence, and as he is convinced that communily of action is 
only possible where there is identify of being; he is driven 
to an apparently pantheistic conclusion. God is the 
ultimate unit ; His three manifestations may be coi l e d 
power, wisdom, and love. He alone has pure being ; all 
other.things created by or emanating from Him are limited, 
i.e.f have non-being. All things are of the s^e nature; 
otherwise there could be no mutual action: there is a 
universally diffused life and sensibility. 

Bi ^ his natural philosophy Campandla mainly fdUoTia 
Tdesiu^ and lays down as fundament forces heat and 
cold, in their concrete form, sun fttid ftar th. By these all 
things are formed. The soul of man is in imtnre corporeal, 
but is immortal,.being endowed with a striving after 
happiness never attained in thin lifa 
In practical philosophy Campanella was an extreme 
former. In his Civitas Solis he sketclieB an ideal state, 
in which principles of communism are fully carried out 
He contends for a community of .goods and wives, for state 
coritrol of population, and for a universal military training 
The king in his ideal state is called Hoh, i.e>, Metaphysics; 
his ministers have names mfianing respectively Power, 
Wisdom, and Might. The whole work is cold and abstract, 
utterly wanting in the rich practical detail of its prototype, 
the Utepia. 

A long list of 
Pyptiano, Vita 

Campanella hirnsrif .u .ii» luov wb uu 
most important were De Sensu Emm, 1620 ; EmEs Ehihso^iis 
D^ogmeas Partes IT. (containing Oimias Solis), 1623; AOidstm 
^manphatus, 1681 ; PhUosophia JStationalis, 1687 ; 

Universalis sett Metamjfsiea, 1638; 
translated into Englirti. 

See on his life Cypiano^ Fila Campanella, 1705, 1722; M- 
dacchini, Pita ct Filaiafia di Tomaso CampaneUa, 1840. On liJS 
philosophy, see Bitter, Oes. d. IM. rol. ix., who gives a very flU 
account; CUrtiero, Wellavsehavung dtr M^ormationmh 

622-608 ; Dniester Th. Moms et Campanella, 1843. Some of tte 
works have heen translated into Frendi, (Burns ehoUies^oetn’ 
■ymlla, par Hfino. L. Collet 1844; CUi du soleil, pr AiUcpar- 
telle, 1840. 

CAjVIPANIA, an ancient province of Italy, seporeted 
from Latinm on the N. by the Massican Hills, and frtm 
Samninm on the E. by ^e Apennines, and bounded on tae 
W. by the I^rrbenian Sea, and on the S. by Lucania 
WM distinguished by its fertility, beauty, and 
climate, and by the excellence of .its harbours. It » 
of a plain, broken only by a low volcanic range of hi“®j 
which the chief is Mens Gannis, and by Mount 1 esun 
The original inhabitants of Ctimpania were 
Ausonians. The first settlers were the Greeto Ij, • 
Cunue, and afterwards Dicrearchia, Paliepolis, and Ac®?® . 

It seems pretty certain that the next invadcre were 
Etruscans, and that they founded Capua and Aota- 
Etruscans in turn had to ^ve ■ place to the Sun 
But both these invaders wjero few in 
Camjranian people continned to be of j 
nice. The remains of their language arc, indeed, o 
specimen of Oscan. In the 4th century ac- . 

out with the Bomons, and in 340 ac., by the 
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Yesavins, Campania into their hands. For subsequent 
histoiy see Boscait HisTony. The Bay of Naples vras one 
of tile favourite situations for the villas of the anrieut 
Bomans ; and, notmthstanding the eruption of Vesuvius 
in 79 A. 1 )., vrMch buried the cities of Herculaneum and 
Pompeii, Campania continued to flourish. The chief toivna 
were Capua, Cumie, Neapolis, Nola, Pompeii, Herculaneum, 
Ynltumum, Puteol^ litemum, Teannm, Salemum, Suessa, 
Misenum, Surrentnm, Picentia. The province was tm- 
versed by several roads — ^the Via Appia, the Via Latina, 
part of the high road from Borne to il^egium, and a road 
constructed by Domitian along the coast from Sinuessa to 
Neapolis. IJnder Augustus, Campania was joined to 
Latinm to form the First Begion of Italy Its name then 
gradnally superseded that of Latinm; so that at present 
the district round Borne is known ns tiie Qampagna di 
Boma. 

CAAEPANI-ATjTkTENIS,MATiEo,an Italian mechanician 
and natural philosopher of the 17th century, was bom at 
Spoleto. He hdd a curacy at Borne in 1661, but devoted 
himself prindpally to scientific pursuits. As an optician, 
he is chiefly celebrated for the manufacture of the large 
olgecb-glasses with which Cassini discovered two of Satnm’s 
satellites, and for an attempt to rectify chromatic aberration 
by using a triple ^pe-glass ; and in dock-maMng, for his 
invention of the illuminated dial-plate, and that of noiseless 
clocks, as well as for an attempt to correct the irregularities 
of the pendulum which arise from variations of temperature. 
Campani published in 1678 a work on horology, and on 
the manufacture of lenses for telescopea His younger 
brother Giuseppe was also an ingenious optidan (indeed 
the attempt to correct chromatic aberration Im been ascribed 
to him instead of to Matteo), and is, besides, noteworthy 
as an astronomer, espedally for his discovery, by the aid of 
a tdescope of his own constraction, of the spots in Jupiter, 
the credit of which was, however, also claimed by Divini 

CAMPANILE, the bdl tower attached to the dnudies 
and town-halls in Italy. Bdls are supposed to have been 
first used for annonndng the sacred offices by Pope 
Sabinian (604), the inundate successor to St Gregory; 
and their use by the munidpnlities came with the rights 
granted kings and emperors to the dtizens to endose 
their towns with fortifications, and assemble at the sound 
of a great belL It is to the Lombard architects of tiie 
north of Italy that we ate indebted for the introduction 
and devdopment of the campanfle, which, when used in 
connection with a sacred building, is a feature peculiar to 
Qbris tian architecture, — Christbns alone making use of 
the bell to gather the mnltitude to public worship. The 
eam pnnila of Italy serves the same purpose as the tower 
or steeple of the churches in the north and west of Europe, 
but ffiffers from it in design and position with regard to 
the body of the dtnrch. In the north and west the tower 
forms an integral part of the building; it is frequently 
placed at the west end or at the south or north side of the 
nave, in which case the ground story forms a porch to the 
church; sometimes it is at the intersection of the nave and 
transepts, in which case it rises as a grand central feature 
round wffich everything else groups, as seen at Salisbury, 
lancdln, Norwich, &c. Li Italy the campanfle is alm<»t 
always detached from the chn^, or at most connected 
with it by an arcaded passage. In Italy there arc (with 
one or two exceptions, such as San Ambrosio, 3Iilan, and 
at Novara) never more than one campanile to a church, 
whereas in the north and west the number varies from one 
to seven. 

The design of the campanile diflers entirely from its 
northern type. It never has buttresses, is very tall and 
thin in proportion to its height, and is square on^ plan, ' 
occasionally round, as at Bavenna and Fisa, and in one { 


or two cases, as at San Gottardo, hlflan, octagonal The 
campanile generally rises from base to summit without 
break; &e faces are divided verticaUy by flat pil^ters, 
and horizontally ^ string-conrses, arcades, or windowsL 
As a rule the (q>enings increase in nnmW with the height 
of the stage. Many, perhaps the finest examples, hare 
openings at the top ondy. 

The chief architectural defect of the square campanile is 
the covering This is generally a short conical roof, cither 
square, drcular, or octagonal on plan; but its junction 
with the tower was never sncccssfnlly managed. The 
campanili in the north of Italy and in Borne are nearly all 
built of brick. Li Tuscany, as at Fisa and Siena, and 
further south, as at Viterbo, they are veneered with marblo 
of varions colours. 

The tallest campanile is the one at Cremona ; it rises to 
a hei^t of 396 feet. Frobably the grandest and richest 
is tlmt designed by Giotto in 1334 for the cathedral at 
Florence. It measures 275 feet high and 45 feet square ; 
it is entirely veneered with black, red, and white marble, 
and is divided into five stages, the npper three only having 
windows. Giotto intended to have fimshed it with a spire 
90 feet high, but Taddio Gaddi, who succeeded Giotto as 
andiitect, thinking that the tower would not be improved 
by it, left it as it now exists. Some of the best examples 
of chnrch campanili ate to be found in Venice, Verona, 
Modena, Cremona, Farma, and Fisa. 

The campanili belonging to the municipalities have 
generally a distinct character from those attached to sacred 
edifices; they have a smaller section on plan in proportion 
to the height. They want the conical roof, and are 
generally battlemented ; some have an upper and smaller 
stage, wherein the bells are hnng, as at Florence, Siena, 
Voltena, and Montepnlciano. Their faces arc rarely 
divided 1^ pilasters ; there are few windows, generally 
small openings only to light the staircase ; and they are 
more frequently incorporated with the body of the build- 
ing than the church campanili, often rising from the wall 
heads and not from the ground to great heights. Tlie 
most remarkable campanili are those at Venice, Florence, 
Fisa, and Siena. The campanile of St Mark s at Venice 
stands in the great square in front of the cathedral. If.s 
erection was commenced abont the beginning of the lOtb, 
and completed up to the belfry about the middle of the 
12th century. The belfry was erected and finished by 
Bartolomeo Buono in 1517. From the level of the piazza 
to the belfry stage, it is constructed of brick ; the bclfty 
and surmounting pyramid are of marble. The total height 
is 333 feet, and it is 42 feet square at the base. Tbcgallco’ 
at top is reached by an inclined plane, and there arc no 
windows other than small opening lighting the ascent 

The leaning tower or campanfle of Pisa, built bj* the 
citizens to rival that of Venice, was erected by Bonnnno, 
and begun in the year 1174. It is circular on plan, and 
about 51 feet in diameter and 172 feet high. Not includ- 
ing the belfry it is divided vertically info seven stage.-, all 
of which, with the exception of the lowest, are dicoiatcd 
with an open arcade. The conical covering of the l/t-lfiy 
was never constrncted. This tower overhangs its la.-o 
upwards of 13 feet, and for long it was supposed to have 
been built so. It is founded on wooden pUts driven into 
bogey gronnd. When the tower bad been carried np ilrf>ut 
35 feet it began to settle to one side. Tliat no such 
settlement was ever anticipated may It* avened from the 
fact that a gargoyle or water-spout to throw the water 
from the first arcade, may be observed on wbet now tie 
highest side. As the work vras cirricd r.n. tie " tr* 
altered so a.® to keep the centre of gravity witlia :!.* 
base. This tower was Cni-hed by an .".rcliit'.ct rai;*-'i 
IVilliam of Innspru^ Tl:e oafrido i- entirely c 
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of vrhitQ marble, and the inside of stone from Yerruca. 
There are many campanili, notably the Gatisendi and 
Asinelli tovrers at Bologna, that incUne to one side, — aU 
from the same cause os at Fisa. 

The campanili of Florence and Siena are somewhat 
similar in design. The one at Florence is built of stone, 
and is about 20 feet square and about 300 feet high. 
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That at Siena is built entirely of brick, and measures about 
21 feet square and 282 feet high. Both are battlemented 
and have a smaller upper stage for the belfry. Several 
other important examples exist at Volterra, Monte- 
pnlciano. Figline, Oppi, dec., ifcc. . (a. ak.) 

CAMPBELL, Sm Colik. See GfLYD£, Lobd. 

C^PBELL, Geohoe (1719-1796), a theologian and 
Biblical critic, was bom at Aberdeen on the 25 th December 
1719. His father, the Bev. Colin Campbell, one of the 
ministers of Aberdeen, was the son of George Campbdl of 
WesthaU, who claimed to belong to the Argyll branch of 
the family. Mr Colin Campbell died in 1728, leaving a 
widow and six children in somewhat straitened citc^- 
stances. George, the youngest son, was destined for the 
le^I profession, and after attending the grammar school of 
Aberdeen and the arts classes at Marischal College, he was 
sent to Edinb^h to serve as an apprentice to a writer to 
the Signet. But he does not seem to have had any liking 
for law-^t any rate he fonnd in theology a study much 
m^ to his tMte. 'IVhile at Edinburgh he fell into the 
habit of attending the theological lectures, and this was 
followed, when the term of his apprenticeship expired, by 
his enrolment ^ a regular student in the Aberdeen divinito 
hall. After a distinguished career he was, in 1746, Ucensed 
P^bytery of Aberdeen; but his first 
attempt to obtain a charge—that of Fordoun in Kincardine- 
store—^s unsuc^fuL In 1748, however, he was 
ordained minister of Banchory Teman, a parish on the Dee. 
some twenty mUes from Aberdeen. H^e he Jp^t tS 
ext nine y^ts, labouring with much success as a country 
minister, and planning two at least of the works by whS 
he was afterwards to make hims^ kno\^ In 1757 he 

0 ^ the ministere of 
Aberdeen. That mty was at the time the centre o? no 

activily. Eeid was professm of 
philosophy at King's OoUege; John Gregory Keid’s 
predecessor, held tte chair of medicine; Alft-^ n der Genmi 

CoUegeTanTt 

liCO Braittio became professor of moral pMosonhv in 

foSnpTS, ®’ •^^®®® ™®°’ othera^ of less note 

formed themselves in 1758 into a sodely for tirdS 

Sion of questions in philosophy.- Keid was its first 
ra«A ^ ‘ danng this period not a few papers were 

Rcnnon preached twn -Pita. ’ ® '’^rk that originated in a 
Aberdeen. In it he *® 

that miracles am * 1 “ to Hume, 

Uic miracles of Christianiti'ari^ff hy testimony and that 
derived our belief in 3 attested. Hume 

tbe laws of nature fro!? » equally with our belief in 
)h.- laws Of ?£re, S<®^ ^® ^•®^^ 

Ai. .. « . * ^ Itllllforin fisrnnn/inMM 


contradict &e testimony in favour of mir^es, i.e., iwii yd e a 
ara incapable of proof. In reply Campbell asserts— (I) 
that testimony is not derived from experience, bat “has a 
naturM and original infinence on bdief antecedent to 
experience.’' As, however, he admits that experience ia 
if not the source, at least the measure^ of testimony he 
virtually grants all that Hume desires, and leaves the ques- 
tion where it was. But ( 2 ) he urges, and with more 
success, that testimony can prove a miracle. There is no 
contradiction, he argues, as Hume said there was, between 
what we know by testimony nnd the evidence upon which 
a law of nature is based ; they ore of a different descrip- 
tion indeed, but we can without inconsistency believe that 
both are true. He also dwells at considerable Iriigth upon 
the ambiguity of the word “ experience ” as it is n^ed ly 
Hume, and devotes the rest of the work to a discussion of 
the actual evidence for the miracles of Christianity. The 
Disseriatioa is nob a complete treatise upon mirpolft!?, and 
does not approach the shbject from points of view it wonld 
be regarded from now, but with all deductions it was and 
still is a valuable contribution to theological literatura 
]to 1771 Campbell was elected professor of theology at 
Marischal College and in 'consequence he resigned his dty 
charge, although he still preached as minister of Grey- 
friars, a duty then attached to the chair. His next work 
was not a theological one. During his eariy ministerial 
life at Banchory Ternan he planned and began the com- 
position of a work on rhetoria The xesnlts of Ids' labours 
were partly communicated to the Aberdeen Fhilosojdiical 
Society, for most of the papers he read there were on 
“ Eloquence " and cognate subjects ; hut it was not untfi 
1776 that his Philosophy of Bhetoric appeared, — a work 
that at once took a high place among books on the 
subject, which it can hardly be said even now to have lost 
The most interesting portion is perhaps that which treats 
of evidence ; certainly the least satisfactory is that op 
the syllogism. In 1778 his last and in some respecteiis 
greatest work appeared, A New Translation of ike Gospels. 
The translation is a good one, hut it is tbe critical and 
explanatory notes which accompany it that give the bwk 
its high 'value. Several of his sermons were pnbl^^ 
notably one in 1777 On the Success of the first puUi^ers 
of the Qospd, coneidtred as a proof if its tmth. It ^ 
preached before the Society for Propagating Clirfefwp 
Knowledge, and is one of the happiest qseciineiis of hw 
style and method of argument. 


March i fift} of a stroke of palsy. Jfmcqm j-;; 

married Miss Grace Farquharson, daughtsif 
son of IVhitohoase. They had no children. ^ , j j 
politics he belonged to the moderate side, but Lis 
ence of judgment and strength of OTUviction were 
great to permit him to be confined by the toamm 
parly. It is as a theologian and as a scholar* the a 
and most cultivated that the Church of Scotlana has i* 
duced, that he will be best remembered. 

His Lectures on Eedesiastieal BMary nnd some 
pyre published after his death; and there is a unup® 
his 'works in six vols. 8vo. A short account of hw file, •>/ 

Mr Seifh, is prefixed to his Lectures on Chunh lliaor^' ^ 

CAMPBELL. John. LL.D. (1708-1775), a ■ 
lancoos author, was born at Edinburgh, ^ m 

Being designed for tbe legal profession, he . 

WinrlDr... S. «« nf.binieV bUt hlS 


ved a pension of £300 from the king. He ® . 
eigoy the royal honniy, for he died on the 31 st 
ih 17fi6 of a stroke of palsy. Priiicipnl CangbeU 



Windsor, and apprenticed to an attorney ; but 
soon led him to abandon the study of lavr, an . 
himself entirely to literature. In 1736 he pn"" 
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the Military Eislory of Prince Eugene and ike Duke of 
Marlborough, and soon after contributed sereral important 
articles to the Ancient Universal History. lii 1742 and 
1744 appeared the Lives of the British Admirals, in 4 
vols., a popular \rork which has been continned by other 
authors. Besides contributing to the BiograpMa Briian- 
nica and Dodslqr's Preceptor, he published a work on The 
Present State of Europe, consisting of a series of papers 
which had appeared in the Museum. He also wrote the 
histories of the Portuguese, Dutch, Spanidi, French,Swedish, 
Danish, and Ostend settl^entsin the East Indies, and the 
histories of Spain, Portugal, Algarve, Navarre, and France, 
from the time of Clovis till 1656, for the Modem Universal 
History. At the request of Lord Bute, he published a 
vindication of the Peace of Paris concluded in 1763, 
embodying in it a descriptive and historical acconnt of the 
New Sngar Xdands in the West Indies. By the king he 
was appointed agent for the provinces of Georgia in 1755. 
His last and most elaborate work, Pdliiieal Survey of 
Britain, 2 vols. 4to, was pnblished in 1744, and greatly 
, increased the anthoPs repntation. Campbell died Decem- 
ber 28, 1775. Eh received the honomiy degree of ULD. 
from the University of Glasgow in 1745. 

CAMPBELL, Thosias (1777-1844). This distin- 
gnished poet was a cadet of the respectable family of 
Campbell of Eiman, in Argyllshire. Owing to the 
straitened circumstances of his father, who had settled in 
Glasgow and been unfortunate in business, yonng Campbell 
was obliged, while attending college, to have recourse to 
private teac^g as a tutor. Notwithstanding the amount 
of additional labour thus entailed, he made rapid progress 
in his studies, and attained considerable distinction at the 
university over which it xna his fortune, in after years, to 
preside. He very early gave proofs ot his aptitude for 
uteiary composition, especially in the department of poetry ; 
and so strong was bis addiction to these pursuits, that he 
could not bring himself seriously to adopt the choice of a 
profession. From private tuition, which is at best an 
irtotnma dtudgeiy, he recoiled after a short trial. Neither 
law, physic, nor £vinity bad any attractions for him ; nor 
is it probable that he ever would have risen to eminence in 
a regular profession, owing to a constitutional sensitiveness 
almost morbid, and a want of resolute energy. We are told 
by his friend and biographer Dr Beattie that " the imagina- 
tive faculty had been so unremittingly cultivated that 
circumstances, trifling in themselves, had acquired undue 
influence over his mind, and been rendered formidable by 
an esaggeration of whicfli he was at the moment unconscious. 
'Hence various difScidties, which indnstiy might have over- 
come, nBsnmed to his eye the appearance of insurmountable 
obstacles. Without resolution to persevere, or philosophy 
to submit to the force of necessity, he drew from everything 
around him, with morbid ingenuity, some melancholy 
presage of the future. He was dissatisfied with himself, 
rtinied the world's neglect, and greatly hurt by the 
apathy of friends who had extolled his merits, but left him 
to piiie in obscurity.” Campbell was not a man who could 
have successfully strolled with the world. Fortunately for 
Tiim hi<« genius was such as to ensure an early recognitioiL 

We find him at the age of twenty in Edinburgh, attending 
lectnfcs at the university, solidting employment from the 
booksellers, and not unknown to a circle of yonng men then 
resident in the Scottish metropolis, whose names have 
become historical. Among those were Walter Scott, Henry 
Brougham, Francis JeSrey, Dr Thomas Brown, John 
Leyden, and James Grahame, the author of the StlAath. 
He also became acquainted with Dr Bobert Anderson, 
editor of a collection of the British poets, a man of extreme 
enthusiasm and Uudliness of disposition, who early 
appreciated the remarkable powers of CampbclL and 
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enconraged him to proceed in his literary career. In 1799 
his poem. The Pleasures of Hope, was published. 

Probably there is no parallel instance of literary success 
so mstantaneously achieved by a first efibrt ; nor was that 
owiiig to novelty of design on the part of the author, or the 
caprice of the pnblia For considerably more than half a 
century the poem has maintained, nay, increased its 
popnlaiity. Daring that time the public has adopted and 
abandon^ many favonrites — ^names once famous and in 
every month have gradually become forgotten and 
unregarded — ^poetical works of greater pretension, which 
were once corrsidered os masterpieces of genius and inspira- 
tion, have fallen into neglect ; bat this poem by the boy 
Campbell remains a universal favourite. It is not much to 
say that it is, withont any exception, the finest didactic 
poem in the English language. Even those who are not 
admirers of didactic poetry are forced to admit its charm ; 
and the nttermost objection that criticism can make appears 
to be a certain vagueness, whidi, after all, is inseparable 
from the nature of the subject and the nccescary plan of 
the composition. The delicacy of the thoughts, the bcau^' 
of the imagery, the occasional power of pathos, the extra- 
ordinary felicity of the language, and the wonderful 
harmony of the versification, &tinguish the Pleasures of 
Hope from any poem which has been written before or 
since, and entitle it to a very high place as an original work 
of genius. It is as original end characteristic of its author 
as is the Deserted Village of Goldsmith, with which it has 
been frequently, bnt snrcly improperly compared. Gold- 
smith's poem aflects us by its simplicity and truth. 
Campbell's, it must be owned, is much more florid and 
ornamented; bnt how exquisite is the taste of the 
ornament 1 

The literary and the private histories of an author arc 
inseparable. In order to comprehend the one we must have 
recourse to the other. The first success of Campbell 
brought him fame, but not fortune. He had disposed of 
the copyright of the Pleasures of Hope, by his original 
bargain with the publishers, for a sum certainly modcrati^ 
which, however, probably exceeded his expectations at the 
time. He was, moreover, very kindly treated, for he 
received a considerable rmstipnlatcd allowance for each new 
edition, which drcumstance ought to have deterred him from 
uttering cert^ diatribes against “ the trade," in which be 
was afterwards rather prone to indulge. The fact is that 
he did not know how to make use of bis success. Instead 
of availing himself of the reputation which he had so 
worthily and decisively won, and applying himself to a new 
effort, be went abroad without any determinate aim ; was 
perfectly wretched on the Continent, where he had no 
friends, and was sorely embarra£.«cd for want of lueaiis ; 
and began to write fugitive poetry for the London journals. 
On his return to Britain he had ample opportunity of 
bettering his condition. With a name such ns hL«, a 
moderate amount of exertion would have secured him r.o* 
only a competence but comparative afliuence ; but indolence, 
perhaps the result of timidity, had grown upon him. 
Campbell never could adapt hir^elf owen to the prufe^.^ion 
of literature, whidi, precarious thoagh it be. is not without 
its prizes. In that profession, os ip. all otberr, the requisites 
for success are steadiness, punctu.'ility, and {•cn-cvcrance; 
but Campbell possessed none of them. The puMs.'-Lcis 
were ready, and offered to give him lucrative ta.; lojmtnt, 
nor wa« he at all backward in acccrtini: tlidr oiren. ; I ut 
when the period for performance crrivcd he h'.d literally 
done nothing. In extraordinary coatrs-'t to him ttsisd* 
Scott, who seemed simply to will in onicr to ctnct;:'.c r.rd 
execute. Campbell had many I right ccnccpticn.-. but !.c 
could not apjily himself to the work. Of c'’urs-e ho 1“ t 
repute writh the men who alnne ern inttrvfnc Iki . r. an 
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author and the public, and «the fatbers of tte Row 
became chary of offering him engagements. Some id^ ^ 
the extent of his habitual indolence may be fomed from 
the fact, that the publication of his Speetmens of iheBntish 
Poets did not take place until thirteen years after the work 
vras undertaken! 

la the Campbell married ; and his prospects 

were of the darkest, when, in 1805, he received a Govern- 
ment pension of J6200. He \ras then in great distress, and 
even aid, material as it was, failed to extricate hi^ 

It was probably fortunate for his fame that such was the 
case, for in 1809 he pubUshed his poem of GeOntde of 
TTyomin^, to which were attached the most celebrated of 
his grand and powerful lyrics. 

Among Campbell’s lengthier poems of Wyotmng 

must hold the second place. He designed it for a poem of 
action, but he has failed to &ve it that interest and viv^ty 
which a poem of action requires. There is in it too decided 
a predominance of the senlamental vein, and an extrenae 
degree of elaboration, which, in poetry as in poinim^ is 
hurtful to the general effect. There is great truth in the 
following criticism, which occnrs in a letter from JefErey to 
the author: — “Yonr timidity or fastidiousness, or some 
other knavish quality, will not let you give your conceptions 
glowing, and bold, and powerful, as they present themselves ; 
but you must (hasten, and refine, and soften them, forsooth, 
till btilf their nature and grandeur is chisdled away from 
them. BeUeve me, the world will never know how truly 
you are a great and oti^al poet till you venture to cost 
before it some of the rough pearls of your fancy.” In spite 
of these defects, Gtrtrvide was considered at &e time as a 
work in every way worthy of the poet’s previous reputation ; 
and it will ever be admired by that numerous class of 
readers who ate more fascinated by the beauties of 
expression than by hi^ inventive power and vigorous 
execution. 

The soondness of the above criticism, proceeding from 
an eminent literary authorily whose whole leanings were 
rather towards than against fastidiousness in composition, 
is demonstrated by the universal admiration accorded to 
Campbell’s lyrical pieces. One or two of these, in particular 
LochiePs Warning and Sd^linden, are to be referred to 
an earlier period than the composition of Getirude; but 
there are others of a later date whi(ih show how much power 
remained in the man when he chose to exert it ^ely. 
There are few lyrics in the 'BnglisTi j ang nagH to he placed 
in comparison with the Mariners of England or The Satile 
of tjw Baltic; and his exqnisite poem of O’CotaiaPs Child, 
which has not unaptly been termed the diamond of his 
cfuket of gems, is greatly snperior in pathos and passion to 
his more elaborate compositions. All these, and others 
scarcely inferior to them, seem to have been struck off at a 
heat, and to have escaped that chitmlliTig process to whi<di. 
Jeffrey so pointedly refereed. 

Campbell was now settled at Sydenham in England, and 
his circumstances were materially improved. home 
vm a happy one j the soriety in whicfii he moved was of 
the most refined and intellectual character ; and he erqoyed 
me personal friendship of many of bis distinguished con- 
tmpotanes. Ample leisure was afforded him to carry into 
eneci: any of the cherished schemes of his literary ambi- 
«!!!!!;« » indolence and inherent want of resolntion 

emnitra ^ uoteworthy exertion for years 

iPrtnMq m 3® preparation of a short coarse of 

Ita Bct* ^th gTMtSdaf « 

a candidateYor^^'*^ Walter Scott, that he shonld become 

of a literary chair in the 
etsity o£ Ediaburgh; but he shrank from the idea of 


undertaking so serious a labonr^ as is involved in the 
preparation of a thorough academical course. Li 1820 he 
accepted the editorship of the Eew Monthly Magazine, and 
acted in that capacity for a considerable period, un^ he 
resigned it to take chaise of the Metropolitan. His con* 
nection with periodical literatore rnay have been advan< 
tageons in a pecnniaiy point of view, but did not tend 
materially to enhance reputation. His was not the pen 
of the ready writer; and it must ever be regretted that he 
was indneed to ^tow so much attention upon merely 
ephemeral literature, to the sacrifice of the nobler aims 
whi(di were expected from his acknowledged gemns. In 
1824 he published his Tkeodrie, a poem which, in ^ite of 
some fine passages, was generally considered as a failnre. 
With Tkeodrie his poetical career may be said to have 
(dosed. At times he put forth short poems of various 
of merit, but none of them were eqn^ to the grand 
lyrics already treasured in the memory of his countrymen 
It seemed as if & large portion of the old virtue hud dej^rted 
from him j and his lost published poem, the ^ 

Glencoe, showed hardly any marks of his former accomplish- 
ment and power. 

In fact it appeared that the rich mine of poetry had been 
worked ont. Without actnally adopting that condnn^ 
we may observe that Campbell had latterly ocenpm hm- 
self most zealously with matters whicih were apart froinnis 
earlier pursuits. In the first place, he took anacbve 
in the Listitution of the London University, and it^ 
mainly through 'his exertions that it was saved 
becoming a mere sectarian college. Shortly rftertratM, i 
1826; he was elected Lord Rector of the 
Glasgow, an event which he considered as the 
honour of his life, and whidi certainly o ® « 
tinction of which any man might have been ^ y-j 
id not accept the office as a mere 


himself to ^charge the actual duties 

negligence of former rectors, jon-' 

abeyance) with a zeal and energy whi(^ made en 

quest of the hearts of Ins youthful fortheir 

the year in which the gallant sfrug^ of toe Pol(^«« 
independence was terminated by entire V voantifnJ 
who in his earliest poem had ^erred m su 
language to the shameful partition of Poland, 
revived his youthful entiiusiasm for her 
watched with an anxiely almost bortonug on 
progress of the patriotic movement; Md th -j jf ft 
capture of Warsaw by the Bulans »« Hib heart,” 

had been the deepest of personal calmmfaea 
says his biographer, “was in the common 

could neither write nor speak upon any did 

patience; and if a word WM dro^ m e 
not harmonize with his fedings, he was ^ P 
sider it as a personal offence." In ^ ^ bns ^ 
he says, “I know tlmt myz^ for 
half mad.” And again, “ ® ® ^ Wnd hospi*' 

support a tolerable cheerfulness ^ and day- 

able people, for Poland prqm.on my hratt j jg 
It is sometimes a relief to me w^P ^ bis 
weep long and bitterly.” Hordid xi-ocd action-' 

by words alone, but by resolute and - of tj® 
He was the founder of the association maintain Aa 
Friends of Poland, which not 


Menas of Pdand, wUen not ^ [wn 

Strong interest felt 1^ the Bntish ?® P . et-ate ii(!e ni^ 
cause,, but was the means of pMVidmg ^nfortunat® 
giving employment to lar^ ,*n this con®^’ 

exQes who were driven to seek .^rtionsinti*®*^ 

Never, till his dying day, ^d he ^bo, hat for n®* 

behalf ; and many an unhappy ^“‘iS^’Jtreets of n 
expected aid, might hove perished “ ^ Caropb^* 

(aty, had reason to bless the name of 
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The lemainder of his life presents iev features of 
interest. Domestic calamity had ' overtaken him . TTig 
Tt^e, irhom he loved affectionately, had been taken from 
him — of his two sons, one died in infancy, and the other 
was afflicted by an incurable malady. His own bpgltb 
became impair^ He gradually withdrew from public 
life, and died at Boulogne on 15th June 1844, at the age 
of sixty-seven. His last hours were soothed ly the affec- 
tionate care of his relatives and friends; nor did his 
countrymen forget the poet in his death, for his remains 
were solemnly interred in Westminster Abb^, with the 
honours of a public funeral 

Few poets of reputation, whose span has been extended 
nearly to the threescore and ten allotted years, have written 
so little as Campbell : at the same time it must be con- 
fessed that there are fewer still whose works are likely to 
be prized by posterity in the like proportion with his. If 
we throw out of consideration altogether Theodric , — ^though 
some might demur to such an excision, — ^if we overlook 
the Pilgrim cf Glencoe, and weed from his lyrical garden 
such plants as have little charm either fiom their colour or 
their fragrance, there will still remain a mass of poetry 
familiar to the ear and the heart, such as hardly any other 
writer of this century has been able to produce. We may 
regret that Campbell was not more diligent in the cultiva- 
tion of his poetirol genius, that he did not apply himself 
more sedulously in his earlier years to some serious effort, 
aud that he allowed other pursuits and designs to interfere 
with his peculiar calling. But who can venture to say 
what success might have attended his efforts had he acted 
otherwise than he did 1 We blame the poet for apparent 
indolence, not reflecting that inspration is not to be com- 
manded at will. It is not only possible but easy for the 
man who is practised in venfflcation to write a certain 
given number of lines within a certain roecified time ; but 
genuine poetry never was and never wiu be the product of 
Egyptian taskwork. It cannot be produced to order — it 
must be spontaneous; and its quality must depend 
entirely upon the mood of mind under which it is com 
posed. The greater part of the poetry or rather the verse 
of Southey, a considerable portion of that of Scott, and a 
vast deal ^ that of Wor^worth, was not conceived or 
written under the poetic impulsa On sudi occasions 
these cdebrated men were writing verse, as they might 
have written prose, without enthusiasm or anything nke 
the. feding of passion ; and although their or^ary 
thoughts were far higher, bolder, and more subtle than 
those of the million, tibey still were not attempting to rise 
beyond their ordinary intellectaal level One can see at a 
glance when they were inqnrcd, and when th^ were merely 
versifying. Of the poets who adorned the first half of the 
present century, Coleridge and Campbell were conspicuous 
for their abstinence in writing except under the influence 
of real emotion. Of the former it maybe said that he has 
hardly penned a line of mere mechanical verse ; the latter 
did not do so until his inspiration seemed to have abandoned 
him. Undoubtedly, however, — to have recourse to a 
hackneyed, though by no means an unmeaning phrase, — it 
is the duty of the poet to woo the muse, not to wait for 
her courtship. Ho must seek for the waters of Castaly, 
not tarry till th^ are conveyed to him ; and it is in this 
respect probably that Campbell prindpally erred. He did 
not sufficiently endeavour to awake his genius ; he was tm 
much a dreamer, and may at times have lost his 
opportunity from ^e sheer weight of indolence. And yet, 
considering the value of the Icgaqr he has left, we have no 
reason to complun. Critics may dispute regarding the 
comparative merits of his longer works ; and, as they 
incline towards didactic or narrative poetry, may prefer the 
one composition to the other. Both arc entitled to high 


prwe and honour, but it is on his lyrics rtnit the future 
reputation of Campbell must principally rest. They have 
taken thdr plaro, never to be disturbed, in the popular 
heart ; and, until the language in whi(fli they are written 
perishes, they are certain to endure. (w. £ jl) 

CAMPBELL, Joes, BARoy (1779-1861), the second 
son of the Bev. George Campbell, D.D., ly Magdalene, the 
only daughter of John Hallyburton,Esq. of Fodderance, was 
bom at Cupar, Fife, on 1 7th September 1779. His father 
was for fifty years the parish minister of Cupar. For a 
few years young Campbell studied at the United College. 
St Andrews, where he met Thomas Chalmers. In 1800 
he was entered as a student at Lincoln’s Inn, and became a 
pnpil of the well-known spedal pleader Mr "Warren, the ■ 
master of L^dhnrst, Denman, and Cottenham. A few 
days after his entrance, as he records in his Ziivs of the 
Chanedhm, he saw and heard Lord Thurlow speak in the 
House of Lords. After ashort connection mth the Jfominy 
Chronide he was called to the bar in 1806, and at once 
bc^n to report cases decided at Nid Prim (i.c., on Jury 
Trial), in the courts of King's Bench and Common Fleas, 
and on the home circuit. Of these Peports he published 
altogether four volumes, with learned notes; the}' extend 
from Michaelmas 1807 to Hilary 1816. Campbell also 
devoted himself a good deal to criminal business, but in 
^te of his unceasing industry he failed to attract much 
attention behind the bar ; briefs come in slowly, and it was 
not till 1827 that he obtained a silk gown and found him- 
self in that “front rank” who are permitted to have 
political aspirations. When George IV. died (26th Juno 
1830) and Parliament was d^olved (24th July), 
Campbell, like all the new "Whig men of the day, resolved 
to enter Lord Gray’s Farliamenk With the help of his 
rdative Miyor Scarlett he contested the borough of Stafford, 
which he represented in 1830 and 1831. In the House he 
showed an extraordinary, sometimes an excessive zeal for 
public business, speaking on all subjects with practical 
sense, but on none with eloquence or spirit. His main 
object, however, like that of Brougham, was the ameliora- 
tion of the law, more by the abolition of cumbrous 
technicalities than by the assertion of new and striking 
principles. Thus his name is assodated with the Fines and 
Becoveries Abolition Act (3 and 4 Will IV. c. 74) ; the 
Law of Descent Act (3 and 4 Will IV. c. 106); the Law of 
Dower Act (3 and 4 WilL IV. c. 105); the Statute of 
Limitations (3 and 4 Will. IS^ & 27) ; the Execution of 
Wills of Beal or Personal Fioper^ Act (1 Viet. c. 26) ; one 
of the Copyhold Tenure Acts (4 and 5 Viet. c. 25) ; and 
the Imprisonment for Debt Act (1 and 2 Viet. c. 110). 
All these measures were imjiortant and were carefully 
drawn; but their merits cannot be explained in a bio- 
graphical notice. The second was called for by the prefer- 
ence which the common law gave to a distant collateral 
over the brother of the half-blood of the first purc]i3.«cr ; 
the fourth conferred on indefeasible title on adverse 
possession for twenty years (a term shortened by Lord 
Cairns in 1875 to twelve years) ; the fifth reduced the 
number of witnesses required by law to attest wills, and 
removed the vexatious distinction whicli cxL«t«d in thb 
respect between freeholds and copyholds ; the last freed on 
innocent debtor from imprisonment only l-cforc final 
judgment (or on what wa« termed meme pnKUs;. Lut the 
principle stated by Campbell that only frandnlcct debtors 
should be imprisoned was ultimately given effect to for 
England and Woles in 1869.* In one of his me -t chen'tLed 
objects, however, which formed the theme of hi- maiden 
speech in Parliament, Campbe ll was do umtd to di»jp;> 0 !nt- 

* Two of fc'.s U‘.er Acts, ollorisc t!.e irfrsdssl i:. s.-: S'*.-':. fT liVl 
to prove ettites, acd Rivir-s s r^Lt rf e-tim W tie r*; -r'--itit;i4i ef 
jienons tlirottgi Cfgliresee, t.U-j di'tne C'lt.' ^ 
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menk This was the establishment of a general Begister of 
Deeds or Titles to Land for England and Wales, which 
would the number of unmarketable and unsafe 

titles, and thus simplify and cheapen the transfer of land. 
As head of the Beal Properly Commission of 1827, he had 
^iTp plA opportunify of observing the evils caused by. the 
absurd system of outstanding terms,^ and he was able to 
quote the example of most European countries, where com- 
pulsory publication had been found neither to hurt 
commercial credit nor to wound family pride. The 
measure of 1830 was defeated by the country attorneys, led 
by Sir Ch^ Wetherell, but the principle has rapidly gained 
ground and has been partially embodied in the Land 
Transfer Bills of subsequent reformers. Campbell’s most 
important appearance as member for Stafford was in defence 
of Lord John Bussell’s first Beform Bill (1831). In a 
temperate and learned speech, based on Fox’s declaration 
against constitution-mongering, he supported both the 
enfranchising and the disfrant^ising dauses, and easily 
disposed of the cries of “corporation robbery,” “nabob 
representation,” “ opening for yotmg men of ^ent,” &e. 
The following year (1832) found Campbell solicitor-general, 
a knighi^ and member for Dudley, which he represented 
till 1834. \In that year he became attorney-general and 
was returned by Edinburg, for which he sat till 1841.~ 
His political creed declared upon the hustings there was 
that of a moderate Whig. He maintained the connection of 
church and state, opposed triennial parliaments and the 
ballot, and railed against the dictatorship of the great duke 
<(see Speech at Edinburgh, 3d January 1835, 8vo, London, 
1835). Although in his relations with his considtnents in 
both England and Scotland there was traceable an unpleas- 
int spirit of accommodation and cajolery, in Parliament his 
position, both political and religious, was always wdl defined 
and independent There he continued to lend the most 
efibetive help to the Liberal party. His speech in 1835 in 
support of the motion for inquiry into the Irish Church 
Temporalities with a view to their partial appropriation for 
national purposes (for disestablishment was not then 
dreamed of as possible) contains much terse argument, and 
no doubt contributed to the fall of Feel and the formation 
of the Alelbourne cabinet. The next year Campbell a 
fierce encounter with Lord Stanley in the debate which 
followed the motion of Mr Spring Bice on the repair and 
maintenance of parochial churches and chapels. The legal 
point in the dispute (which Campbell afterwards made 
the subject of a separate pamphlet) was whether the 
churchwardens of the parish, in the absence of the vestry, 
had any means of enforcing a rate except the antiquated 
interdict or ecclesiastical censure. It was not on legal 
technicalities, however, but on the broad principle of 
equality, that Campbell supported the abolition 
of Church Bates, in which he included the Edinburgh 
^nuity-Tax. In the same year he spoke for Lord Mel- 
bourne in the action (thought by some to be a political 
^nspitacy*) which was brought 1^ Mr Norton against the 
mg premier for criminal conversation with the beautiful 
and awomplished grand-daughter of Sheridan. At this 
e also he exerted himself for the reform of justice in 
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the ecclesiastical courts, for the uniformity of the law of 
marriage (which he hold should be a purely ci^ contract), 
and for giving prisoners charged with felony the benefit of 
connsel. His defence of the Times newspaper, which had 
accused Sir John Conroy, equerry to the duchess of Ken t, 
of misappropriation of money (1838),. is chiefly remarkable 
for tho confession — “ I de^air of any d^nltion of libd 
which shall exclude no publications which ought to be 
suppressed, and include none which ought to be permitted.” 
His own definition of blasphemous libel was enforced in 
the prosecution which, as attorney-general, he raised against 
the bookseller Hetherington, and which he justified on the 
singular ground that “ the vast bulk of the population 
believe that morality depends entirely ou revelation; and 
if a doubt could be raised among them that the Ten 
Commandments n-ere given by God from Mount Sinai, 
men wo’ild think -they were at liberty to steal, and women 
would coiisider themselves absolved from tlie restraints of 
chastity.” But his most distinguished effort at the bar 
was undoubtedly the speech for the House of Commons in 
the famous case of Stockdale v. Hansard. The Commons 
had ordered to be printed, among other papers, a Beport 
of tho Inspectors of Prisons on Newgate, which stated that 
an obscene book, published by Stockdale, was given to the 
prisoners to read. Stockdale sued tho Commons’ pnblisher, 
and was met by the plea of parlidmentniy privilege, to 
which, however, tho judges did not give effcci^^ on tho 
ground that they were entitled to define the prinleges of 
the Commons, and that publication of papers was not 
essential to the functions %of Parliament The matter 
was settled by the Act 3 Yict & 9. 

In 1840 Campbell conducted the prosecution against 
Jolw'Frost, one of the three Chartist leaders who attartw 
the town of Newport, all of whom were found 
of high treason. We may also mention, ns matter or hifr 
torical interest, the case before the High Steward and tne 
House of Lords which arose out of the duel fought on 
Wimbledon Common between the earl of Cardigan ana 
Captain Harvey Tuckett. The law of coqrao wk dear 
that the “ punctilio which swordsmen falsely .do « 
honour” was no excuse for wilful murder. To ® 
ostonishmeut of everybody Lord Cardigan escaped ftoin a 
capital charge of felony because the full name of 
antagonist (Harvey Garnett Phipps Tuckett) was n 
legally proved. It is difldcult to 
blunder was not preconcerted. Campbell himselr m 
the extraordinary declaratioa that to engage in a 
which could not be declined without infamy (*•*> ® ^ 
disgrace) was “an act free from 
although the law properly held it to be wilful mu • 
Next year, as the Melbourne administration n 
close, Pluhkett, the venerable chancellor of 
forced by discreditable pressure to resign, 
attorney-general, who had never practised m Jsq • 
became chancellor of Irelond, and was rair 
with the 
county 

eldest daughter oi wio tnnuu ©— 

Campbells of Eilmorey, Argyllshire, whom 
riedin 1821, had in 1836 been created 
The post of chancellor ‘Campbell held fop only six 
and then resigned it to his successor Sur Edwa _ 

(Lord St Leonards). It was during tiie pen^ 
when he liad no legal duty, except the * Tjords, 

occasionally hearing Scot^ appe^ in the Ho .. . 
that the unlucky dream of literary fame tro 
Campbell’s leisure.^ By two days’ court wor — 

*In 1842 he published tbe Speeches ef ^ 

and in the Ilouse of Commons, with an Addre» » 

Lord Chancellor of Ireland. nSdin., Black.) 



0 A M — 0 A M 


759 


be bad received a pension of J54000 per annum from an | 
ungrateful country, and he suddenly remembered rrlmt 
Lords Coke and Bacon had said about the debt due from 
every successful lawyer. i 

Following in the path struck out by Miss Strickland 
in her Zives of the Queens of England, and by Lord 
Brougham's Lives of Eminent Statesmen, he at lut pro- 
duce^ in 1819, Lives of the Lord Chancellors and 
Keepers of ike Greed Seal of England, from the earliest 
times tUl the reign, of King' George IK, T vols. 8vo. The 
conception of this work is magnificent; its execution 
wretched Intended to evolve a history ctf jurisprudence 
Born the truthful portraits of England’s greatest lawyers, 
it merely exhibits the ill-digested results of desultoiy 
leaming, without a trace of scientific cynunetiy or literary 
taste, without a spark of that divine imaginative sympathy 
which alone can give flesh and spirit to the dead bones of 
the 'past, and without which the present becomes an 
unintelligible maze of mean and sdfish ideas. A charming 
style, a vivid fancy, exhaustive research, were not to be 
expected from a ]^rd-wiorkBd hamster; but he must 
certainly be held responrible for the frequent plagiarisms, 
the still mote frequent inaccuracies of detail, the colossal 
vanity which obtmdes on almost eveiy page^ the hasty 
insinuations against the memory of the great departed who 
were to btm as giants, and the petty sneers which he con- 
descends to print against his own contemporaries, with 
whom he was living from day to day on terms of apparently 
rincere friendshipi These faults are not so glaring in 
the lives of such men as Somers and Bsrdwick^ whom 
distance in time makes safe from personal jealousy ; they 
are painfully apparent in the lives of Eldon, Lyndhuist, 
and Brougham, arid thqy have been painted out by the 
biographers of Eldon and by Lord St Leonards.^ And yet 
the book is an invaluable repertory of facts, and must 
endure until it is superseded by something better. It 
was followed by the Lives of the Chief Justices of England, 
from the Korman, Conqvust till the death of Lord Mansfidd, 
8vo, 2 vols., a book of similar construction but inferior 
merit. 

It must not be supposed that during this period the 
literary lawyer was silent in the House of Lords. He spoke 
frequently. The 3d volume of the Protests of the lards, 
latdy edited by Mr Ihordld Bogers, contains no less than 
ten protests ly Campbell, entered in the years 1 842-45. 
He protests against Feel's Income Tax Bill of 1842 ; against 
the Aberdeen Act (6 and 7 Tict. a 61) as conferring un- 
due power on church courts; against the perpetuation of 
diocesan courts for probate and administration ; against 
Lord Stanley’s absurd bill proving compensation for the 
destruction of fences to dispossessed Irah tenants; and 
against the Parliamentary Proceedings Bill, which proposed 
that all bills, except money lulls, having reached a certain 
stage, or having passed one House, should be continued to 
Tinvt. session.* The last he opposed because the proper 
remedy lay in resolutions and orders of the House. _Ho 
protests in favour of Lord Montragle’s (Mr Spring Biw) 
motion for inquiry into the sliding scale of com duties 
5 TicL c. 14; of Lord Xormanby’s motion on the 
Queen’s speech in 1834, for inquiry into_ the state of 
Ireland (then wholly under mflitary occupation); of Lord 
Badnur’s lull to define the constitutional powers of the 
home secretary, when Sir James Graham opened Mazrim’s 
letters. In 1844 he records a solitary protest against the 
judgment of the House of I.ords in Beg. r. Millis, which 

*lr was of this hoohthat Sir Chariw "Wethcrell saii iBreiicslo 
its author, “a»d then there is ray nohte and hie^phieal ftiesd who 

has.iddedanewterior todeath." Steirisrtprtsmiafitmsin Cenjtetrs 
“ Lxrts of Lyndkvrsi mi Smtgham " eometeS iy St Zemarit, Lea- 
den, 1509. 


affirmed that a man regularly married according to the 
rites of the Irish Presbyterian Church, and afterwards 
regularly married to another woman by an Ephcopally 
ordained dergyman, could not be convicted of bigamy, 
because the English law required for the validity of a 
marriage that it should be performed by an oidaineJ 
priest 

On the resignation of Lord Denman in 1850, Camp- 
bell was appointed Chief Justice of the Qncen's Bench. 
For this post he was well fitted ly Ins knowledge of com- 
mon law, his habitual attention to the pleadings in court, 
and his power of clear statement On the other hand, at 
Ktsi Prius and on the criminal circuit he was accused of 
frequently attempting imduly to influence juries in their 
estimate of the credibility of evidence. It is also certain 
that he liked to excite applause in the galleries by some 
platitude about the “ glorious Bcvolution ” or the “ Protes- 
tant succession.”- He assisted in the reforms of special 
pleading at Westminster, and had a recognized place with 
Broughum and Lyndhnrst in legal discussions in the Uousc 
of Lords. But he had neither the generous temiieramcnt 
nor the breadth of view which is required in the com- 
position of even a mediocre statesman. In 1850 he was 
made Lord Chancellor of Great Britain, probably on the 
understanding that Bcthril should succeed as soon as he 
could be spared from tbe House of Commons. His short 
tenure of this office calls for no remark. In the same year 
he published in the form of a letter to Mr Payne Collier 
an amusing and extremely inconclusive essay on Shake- 
speare's legal acquirements. One passage will show the 
cozjectural process whirii runs throu^ the book ; “ If 
Shakespeare was really artided to a Stratford attorney, in 
all probability, during the five years of his clerkship, be 
visued London several times on his master's business, and 
he may then have been introduced to tbe green-room at 
Blackfriars by one of his countrymen connected rritk that 
theatre." The only positive piece of evidence produced is 
the passage from Thomas Ea^’s ** Epistle to the Gentle- 
men of the Two Universities,” prefixed to Creene'!! Arcadia, 
1859, in which he upbraids somebody (iiot^known to bo 
Shakespeare) witb having left tbe “trade of Koverinl ' and 
busied himself with “trhole Hamlets" and “handfuls of 
tragical speeches." The knowledge of law shown in the 
plays is very much what a universal observer must have 
picked up. Lawyers always underestimate the legal know- 
ledge of an intelligent layman. Campbell died on the 23d 
June 1861. It has been well said of him in explanation of 
his success, that he lived eighty years and preserved his 
digestion 'unimpaired. He had a hard head, a splendid 
constitution, tireless industry, a generally judicious tcu)]>cr. 
He was a learned, though not a scientific larr^cr. a 
faithful political adherent, thoroughly honest as a judge, 
dutiful and happy as a liusbanA But there was nothing 
adniirahle or heroic in his nature. On no groat subject 
did his principles rise above the commonplace of jiarty, nor 
had he the magnanimity which cxcu.ccs rather than negra- 
vates the faults of others. His life is the triumjih of 
steady determination nnaided by a single brillLmt or 
attractive qualit}’. (~- **') 

CAMPBELTOWN, a royal burgh and swiporl (4 
gcQtlnpd, in ArgylLhirc, situated on an indentation of the 
coast, near the sonthem extremity of the iicninsub of 
Kint}Te, in 55* 25* 2>. lat, and 5'- 36' W. lor.g. Its 
principal buildings are the churches lone of wind: st-aiids 
on the site of the caiitle of the M.icdor.al'M, the town 
house, tbe jail, and the athGna.t:m. The staj-lo ir.du'tiy 
the manufacture of whi^l 7 . There are in t!.».! town. <-r in 
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its immediate vicinity, upwards of twenty distilleries, 
which' produce a spirit that is in high estimation. 
Many of the inhabitants are also engaged in the fisheries 
and the coasting trade. A good supply of water is fur- 
niriied, from a distance of a mile and a half, by the works 
opened in 1866. The harbour, which is formed by the 
iniftt: of the sea called Campbdtown Loch, has been im- 
proved by the extension of ^e pier to a distance of 250 
feet. The whole bay measures about 2 miles in length by 
'1 in breadth, and has from 6 to 15 fathoms water. The 
registered vessds belonging to the port on the 31st of 
December 1874 were 41 sa&ng vessels of 2590 tons and 2 
steamships of 284. During the same year there entered 
806 British and 18 foreign vessels, with a tonnage of 61,838 
and 2353 respectivdy. Campbeltown unites with Ayr, 
Inveraray, Irvine, and Oban in sending one member to 
parliament The population of the parliamentary burgh 
in 1871 was 4593, while that of the parish amounted to 
8580. Campbeltown is supposed to be a place of consider- 
able antiquity, though no memorial of this exists except 
a finely-sculptured stone cross, which now stands on a 
pedestal in the market-place, and is popularly assigned to 
the 12th century. Prior to 1700 the place was a mere 
fishing village, but it was then erected into a royal burgh 
through the interest of the Argyll family, from whom it 
derived its name. 

CAMPE, Joachim HsiiiaticH (1746-1818), a German 
educatiom'st, was born at Deensen in Brunswick in 1746. 
He studied theology at the university of Halle, and after 
acting for some time as chaplain at Potsdam, he accepted a 
post as director of studies in the Philanthropin at Dessau. 
He soon after set up an educational establishment of his 
own at Trittow, near Hamburg, which ho was obliged to 
give up to ono/of his assistants within a few years, in con- 
sequence of 'feeble healtL In 1787 he proceeded to 
Brunswick as counselor of education, and purchased the 
Schulbuehhandlunff, which under his direction became a 
most prosperous business. He died in 1818. His 
numerous educational works were widely used throughout 
Germany. Among the most popular were the Kleine 
KmderhiblioiJi^ 12 vols., 11th ed., 1815; Robinson det 
JUngeref 59th ed., 1861, translated into English and into 
nearly every European language ; and SdmmUicho Kmder- 
wad Jtyendscihrifien, 37 vols. 

C AMPE AOHY, or Oampeohe, a fortified town of Memco, 
formerly in ths province of Yucatan, but now the capital 
of a new state to which it gives its name, is situated on the 
west side of the peninsula on the shore of the Bay of 
Campeachy, in 20?* 5' N. lat. and 90" 16' TY. long. The 
town is generally well built, though the houses, chiefly of 
Umest.me, are for the most part only one story in hBight . 
Its public edificeS| several of which, are substantial struc- 
tures, comprise a citadel, several churches and convents, a 
weatre, a museum, a college, a school of navigation, a 
nrapital, and a custom-housa The port, though of con- 
siderable extent, and defended by a breakwater 160 feet 
long,u very slmllow, and vessels drawing, more than 10 
met huTO to anchor upwards of a mile from shora 
* Spanish domination Campeachy had a monopoly 
o no unports to Yucatan, and it still maintains a fair 
activity. There is a large trade in 
BiLraW* * CompecAe, or Campeachy wood), and con- 

marble ^are is carried on, and salt and 

foreiim neighbourhood. In 1872, 24 

amount to £29,133 000*%^“^“*“®-^ 

stniction to ^ railway is in course of con- 

vidnISk?n,?4“SSSl&rt^ .385 nrilea The 

““o mr Its Indian remains ; and the cily 


itself is said to be built over extensive artificial gwlionae 
or catacombs, supposed to have been devoted by the 
ancient people [Mazas] to sepulchral uses.” See Bancroft’s 
Kative Races of the Pacife States of JRoiih America, voL 
iv. p. 265. The Spanish town, founded about 1540, near 
the older Indian settlement, which at the time of the con- 
qnest had about 3000 houses, was captured by theEngM 
in 1659, and several times in the same century fell into the 
hands of the Buccaneers. In the revolution of 1842 it was 
the scene of various engagements between the Mexicans 
and the people of Yucatan, in the lost of which the latter 
were signally successful Tho population, which numbered 
15,500 in 1865, is now nearer 19,000. 

CAMPEGGIO, or Camf£Ggi,'IiOB£!7ZO (1479-1639), 
Cardinal, was born at Bologna in 1479. He was the son 
of an enainent lawyer, and for some years was himself 
engaged in the legal profession. But after the death of his 
wife he entered the church and quickly attained to high 
office. For his services to the' Papal cause dating the 
reduction of Bologna, Pope Julius IL raised him to the 
rank of bishop, and sent him as nuncio to Germany and 
Milan. In 1517 he became cardinal, and two years later 
ho was sent to England to stir up a reh'gions crnsade against 
the Turks. He was unsuccessful in this rnission, hnt 
received from Henry VITL, in 1524, the bishopric of 
Salisbury. Towards the close of 1528 he came over to 
England to assist Wblsey with regard to Hei^s con- 
templated divorce from Katherine. He failed to accomplish 
anything, and left in the following year. The bidiopiic of 
Salisbury was withdrawn from him, and though at a late _ ■ 
date (1536) it seemed possible that he might regain it, ms 
expectations were disappointed. He died at Borne in 1639, 
just os he* was about to set out on an embassy to Vicenm 
CAhIPER, Peter (1722-1789), a celebrated anatonmt 
and naturalist, was bom at Leyden, May 11, 
was educated at the university of Leyden, and m Irw 
graduated in philosophy and medicine. After the deatn 
of his father in 1748 ho spent more than a yearinEngten^ 
studying under the most famous medical teachers m 
London. Ho then visited Paris, Lyons, and ^nevo, m 
returned to'Franeker, where he had been appointed to 
professorship of philosophy, medicine, and surgery, 
visited England a second time in 1752, and in liS 
was called to the chair of anatomy and 
Athenaeum in Amsterdam. He resigned this afte 
years, and retired to his country hope new ,rg 9 
order uninterruptedly to carry on ^ studira._ IR 
however, he accepted the professorship of medieme, 
and anatomy at Groningen, and continued in the 
ten years. He then returned to Fianeker, ® 
death of his wife in 1776 spent' some .t 

He made the acquaintance of Diderot and 
Paris, and was received with great resppt by . 
the Great at Potsdam. In 1762 he had been ” . 
one of the deputies in the assembly of me P . 

Friesland, and the latter years -^nminated 

occupied witli political affiairs. In 1783 he was 
to a seat in the coundl of state, and took up ^ 

at the - Hague. His death (7th April 1789) 

by a violent pleurisy, the effects of which wer 

by political excitement. , , aievoy 

Campex’s works, mainly memoira pd detaraw Qnpsnitiw 
numerous; the most important of those jg «3 ^ndertm 
anatomy were published in three vols. “tPew . 

Oamparqwionijmtrokieirfftsloire 

PhysiolMtc, et V Anatomic Oomparie. , 

OAMPERDOWN. See Dhhoah, Adam. 

CAMPHOR is a 'colourless tran®lactet boay, , 

tough waxy struqture; mth a spe^c ^ ^ ^ at 

to ^t of water, mdting at 347 JJp • ^ __gratar«s 

400". It volatilizes readily at ordmaiy t 
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ffting off that peculiarly pungent aromatic odour which 
is (haracteristic of the substance. It is veiy slightly 
soluble in water, to which it commnnicates its warm cam- 
phoraceons taste ; but it dissolves with facility in alcohol, 
ether, fixed and volatQe oils, naphtha, dsa In its chemi- 
cal constitution it is analogous to fte solid steari^tines 
deposited by many essential oils, especially such as are 
derived from labiate plants. By submitting it to the 
action of oxidizing agents camphor, CjoH^gO, is trans- 
formed into camphoric add, and if the oxida- 

tion is continued it becomes camphimc add, 

The greater part of the campW of Western commerce 
is obtained by distillation from the wood of a tree, 
Gamphara <fffieinaTum, belonging to the Natural Ordo: 
LamraeeoB. It is produced most largdy in the Island of 
Formosa, the area of production being a narrow belt of 
debateable land separating tiie Chinese settlement from 
the territory held of the aboriginal inhabitants of the 
island. The preparation of the product is consequently 
attended with considerable danger, owing to the mutual 
jealousies and encroachments of the natives and the Chinese. 
The crude and primitive process of distillation is thus 
described 1^ Air E. C. Taintor in his Trade^ RtpoH of 
Tammi, 1869 : — “ A long wooden trough, frequently hol- 
lowed out from the trunk of a tree, is fixed over a furnace 
and protected by a coating of day. Water is poured into 
it, and a board perforated with numerous small holes is 
luted over it. Over these holes the chips [of the camphor- 
wood] are placed and covered with earthenware pots. 
Heat being applied in the furnace, the steam passes throu^ 
the chips, carrying with it the camphor, wUdi condenses 
in the form of minute white crystals in the upper part of 
the pots.” It is collected and stored in vats to await 
exportation, during which time it gives out from 3 to 4 per 
cent, of uncrystallizable camphor oil of a yellowish colour, 
which has been suggested for use in medicine and the arts 
in the same way as spirits of turpentine. In addition to 
the supplies obtained from Formosa, a considerable quantity 
of camphor is now shipped from Japan. Japanese unrefined 
camphor is of a lighter colour than that obtained from 
Formosa, and commands a higher price in the market. 
Crude camphor is submitted to a process of re6ning by 
sublimation from a small quantity of sand, charcoal, iron- 
filings, or time. The operation is conducted in gloss 
vessels of peculiar form, to the upper part of which the 
sublimate adheres. It requires to be conducted with great 
care on account of the peculiarly inflammable nature of the 
product, and the heat must be carefully regulated to 
produce a solid compact cake. 

Borneo camphor, or Barns camphor, is a variety differing 
entirely in its source, being the produce of JDrydbalanops 
Gamphara, and also somewhat removed in its chemical con- 
stitution and physical properties from the ordinary variety. 
It is obtained in its concrete form in fissures in old trees, 
which are cut down and sptit up in search of it. The tree 
is a native of the Malay peninsula, and is found chiefly in 
certain parts of Borneo and Sumatra. Borneo camphor is 
extravagantly prized ly the Chinese, who readily pay one 
hundred times more for this variety than for ordinary 
camphor. 

A third variety of camphor, scarcely* known beyond China, 
but there called Ngai camphor, has been ascertained ly 
the late Air D. Hanbuty to be the product, in part at least, 
of Blumea haltamtfera. In chemical composition it is the 
«gin>B as Borneo c^phor, but differs from it in respect of 
odour, greater harchiess, and higher volatility. In China 
it occupies in respect of value an intermediate place be- 
tween ordinary and Borneo camphor. 

Camphor is extensively employed in medicine both 
internally and externally as a stimulant, but its chief 
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medicinal use is - in the preparation of liniments, into the 
composition of many of which it enters. It has a vulgar 
reputation as a prop%hictic, on which account it is in great 
demand during serious epidemics. It possesses properties 
invaluable to naturalists and others for keeping fur^ Kl-ins, 
and other animal substances free from moths ; and it simi- 
larly preserves cabinets of insects from attack. A very 
large quantity of camphor is consumed in India, and gene- 
rally throughont the East 

CAAIPHUTSEN, Disk Hafaelsz (1586-1627), a 
Dutch painter, poet, and theologian, the son of a surgeon 
at Ghsrcum, was born in 1586. As he manifested great 
artistic talent, his brother, in whose charge he was left on 
the death of his parent^ placed him under the painter 
Govitz. But at that time there was intense interest in 
theolo^; and Camphuysen, sharing in the prerailing 
enthusiasm, deserted the pursuit of art, to become first 
tutor of the sons of the lord of Nieuport, and then 
minister of Tlenten. As, however, he had embraced the 
doctrines of Arminius with fervour, he was driven from 
this post, and suffered much persecution. His chief solace 
was poetry; and he has lefts translation of the Fsalms, 
and a nnm^r of riiort pieces, remarkable for their fresh- 
ness and depth of poetic feeling. He is also the author 
of several theological works of fair merit, among which is 
a Compendium Doetrina Soeimorum ; but his fame chiefly 
rests on his artistic power. His pictures, like his poems, 
are mostly small, but of great beauty; the colouring, 
though thin, is pure; the composition and i>cncilling are 
exquisite, and the perspective above criticism. The best of 
his works are his sunset and moonlight scenes and his 
views of the Rhine and other rivers. The close of his life 
was spent at Dokkum, where he died in 1627. 

CAAIPI, Bebxabdiko, a pupil of Giulio Campi, who 
adopted a less ambitious style, but is equal and in somo 
respects superior to his master. Bernardino was born at 
Cremona in 1525, and began life as a goldsmith. After an 
education under Ginlio Campi andIppolitoCorta,hc attained 
such skill that when he added another to the eleven (kcrars 
of Titian, it was impossible to say which was the master's 
and which the imitator’s. He was also much influenced 
by Correggio and Raffacllc. 

CAAIFl, Giulio, the founder of a school of Italian 
painters, was born at Cremona about 1502, aT,d died in 
1572. He was son of a painter, Galcazzu Campi, under 
whom he took his first lessons in lyt. He w.as then taught 
by Giulio Romano ; and he made a special study of Titian, 
Correggio, and Raffaelle. His works are remarkable for 
their correctness, vigour, and loftiness of style. They are 
very numerous, and the chnrcli of St Alaigarct in his 
native town owes all its paintings to liU hand. Among 
the earliest of his school are his brothers, Vincenzo and 
Antonio, the latter of whom was also of some mark as a 
sculptor and as historian of Cremonx 

CAAIFIAN, Edmumd {1510-1581),a celebrated Englifh 
Jesuit, was bom of bumble parentage at London in 1540. 
From Christ's Hospital he removed to Oxford Univen-ity. 
where he took a degree and became fellow of St .TohnV. 
He was admitted to holy ordets in the Eiigihh Churcli, 
and in 1567 was ordain^ deacon. Being cbns*inccd that 
he could not assent to the Frotestant formulaty rc-quiri-d 
by the Cliurdi of England, he left Oxford and went to 
Ireland, where he occupied himself in writing a history’ of 
the country. He then joined Allen and othen> at Duuar, 
and passed his novitiate as member of the Society of Jisu*. 
After residing for a short time at Briinn, VKnr.a, and 
Fragnc, where he taught philosophy and rhetoric, he was 
sent by Gregory Xllf., along with'Fathcr Farsorjs. on a 
propagandist mission to Englwd. He arrived in En^and 
in 1580, and entered on 'his duties by cbalitncing the 
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aniTeraities aud clergy to dispute iriili'liim. In July ISb^ ^ 
he uras apprehended along Avith Parsons and t\TO other' 
agents at Lyford in Berks, and thrown into the Tower, on 
a charge of having excited the people to rebellion, and 
holding treasonable correspondence with foreign powers. 
Having been found guilty, he xras condemned to death, and 
was executed at Tyburn, I)ec. 1, 1581, with several others 
of his order. Be is admitted to have been a man of great 
abilities, an eloquent orator, a subtle philosopher, and able 
diplomatist ; and he is praised by all writers, whether Pro- 
testant or Boman Catholic, not only for his talents and 
acquirements, but also for the amiability of bis disposition. 
A full account of the Jesuit mission in which Campian 
took part will be found in Fronde’s Hi^ory of England, 
vol xL 

CAMPLl, a town of Italy, in the pro^dnce of Abruzzo 
niteriore L, 6 miles north of Teramo. It has a cathedral, 
an abbey, and several churches and convents. Population. 
7770. 

GAMPOBASSO, a city of Italy, the capital of the pro- 
vince Molise, S3 miles of Haples. It is situated 

on the ascent of the mountain Monteverde, aronnd which 
it forms a kind of amplutheatre. It is fortified, and con- 
tains a cathedral, the ruins of a castle, a'small theatre, a 
hospital, aud various other public bnUdings. The most 
important industry is the making of steel and cutlery, and 
there is a considerable export trade in corn. Popnlation. 
U,090. ‘ 

^CAMPOSELLO, a town of Sicily, in the province of 
wupauii r miles £,S»E. from Mozzaro. In tlie nciglibour** 
hood are tlie interesting quarries of Rocca di Cusa, from 
which the blocks were obtained for the buildings of the 
ancient Selinua Population, 5575. 

CAMFOBELLO DI LIOATA, a town of Sicih*, in the 
provmce of Giigenti, and 20 miles E.S.R of the city of 
that name, on a tributary of the Salso. It possesses- 
valuable sulphur mines. Population, 6301. 

7 Eodbiouez, Cosde de (1710- 

imj), a Spanish statesman and writer, ^vas horn in 
^unas about 1710, o^ according to other authorities, in 
if to 1/93 he was president of the council 

of Cashle ; but on the accession of Charles IV. ho was 

country. His first 
Mirrifimado la Eepudlrca de 
appn Jx OTntaining a translation of the 
Carthagjuian, with curious notes. 
This appea^ m a quarto volume in 1756. His principal 
WOT^ are trra adni^ble essays, Dwcjim gpbrg rf Jbww/o 

ff ^rtesanos g <» Fomeato, 1775. 

raeh Si®o“®M V ‘^® PuWished four appendices, 

of the decay of arts and 
m Spam dunng the last century. The second 
KL nM^® ®f for improving or re-establish- 

and contains a carious collection 
ment^f j®® ^scripts regarding the encourage- 
foreiffnrawmn^^' ?*““^®atnres, and the introduction of 
wtZ treats of the guild laws of 

®? legislation 

The ftSth con- 

commo^j. Francisco Martinez de Mata on national 

cunistai^a observations adapted to present cb- 

cumstenc^ ^ese were all printed at Madrid in 1774 

1802 * ^^® ^°fo“^ea* Count Campomanes died in 
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- testorer, and cop^^of th^^t 

P»iirty, attempted nethmg hj® ^ an.cri^ 

Ids school oi David His 

care tbjr, Camnccini great cleverness and mtient 

essentia.aTO rather the fmits andhh style vas 

bothporstn of tteshand iaimense popvdanty, 

and prefci.v imitattve. / received many hotwws 

He was appiolly and as an M Italian csotts. 

and of tlie B^ients from tho jStcademy of ^ 

of the picturcXpi'ofef; at Home, and conseivafor 

of nearly all ^Hc was also madechevafier . 

of Honour. H^of tHo ^ ^ member of thcptgioa 
the Ajssassinatiw™ orders . 1* ctasrical paintmg?of' 
Devotion of the X Te Death of Vit&ai^ - 

Bemus, Horatius Coclh®^ \Vomcn, Young 
in mosaic for St Pctc^“®’\, q* iphomus, whith vrw 

TempH and a mimber^®« Presentation of • 

exceUent portraits. Beowa . 


echanicion, was w* . . _ 
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Borne September 2 , 184 
CAMUS, CHAKtES ; 

French mathematician and 
en-Bric, near Mcaux, on the 
age of twelve ho was able to ml 

at the Colldgo do Havftrre itl^f‘'.tmtnia mrow»‘ 'jBcrfed 
himself to mathematics, civil ajf m , p^jig, where he 
astronomy. He became As^se o£^^ reilitaty architcrt > 
Sciences, professor of geomet^th of the 

of Architcctnrc, and memb»iine. secretary to tne » j 

London. In 1736 be ac%>rrinj^J’^l tbo Hoyal 
Clairvaut in an expedition to hi‘.(,,npanied hJanpM^^^ 
of a degree of the meridian, ^ ^^«ai)landfotthe^stt^^^ . 
service, not only as a gcometriclh l^vbcn bo Tcndctea ^ 
by his remarkable skill in the ^ ^ ‘inn ondasltoo®® , 
on the 2d Febniaxy 1768. He v|89), TOCcha»i*®l,^ np»r» ' 
de Math&natiqitcs (Paris, 1766), a»yo®\^s the o®, » -ways «» 

mathematical and mechanical snb»y of ^ unniher 
CANA, of Galflcei a viUaM/medi^ccts. ^Anhle 

as the birthplace of Nathanael, Veoretne^ PalestmCj fjjjjisth 
“beginning of miracles." Its eAmow ,nd the seen . 
it is evident from the Biblical site w ^ jnfte 

neigbbonrhood of Capernaum. ^ a o°' rative tl®f « j 5 fte 

8th contniy it is identified with Kefr bra 

modern hypotlicsis with Kana-d-Jdil. 



an uninhabited village about 9 xuilw of Ta, 

no remains of antiquity but a few cistern. 

CANAAN, a geographical name of ®rclmic Hebra^ 
origin, generally supposed to mean “ <teTiin>s8ion. » . 

and b 

Syria, , . . t 

LXX. has r?? ^oa't/a/s), Hiilistia (Zew — . 

vollty -of the Jordon (as implied m 
Josh; xi. 3). It is, however, also applied ^ ,2? side 

the territoiy conquered by the Isroriites on th . 

of the Jordan (Gten. xi. 31, xii. 5 ; xm. 2, D , 
the boundaries of Which are given m Gem :sx,ia as 
river of Eg)T>t," the IVa^, or toTrent-ra|ey, 
and “the great river," the 
the Israelites found the 
Valley, and, ns a part of this wm the Sf^^Sons 
qqered, ^tended it to thw „e of Aigo* 


mainbnd of Greece. Of coi^ ttiw foKfotten 

the original signification of the word Imd ooe“ 
as was so often the case with He^w P®®P , 

The Phesniraans likewise accepted the name or ^ 
— Af tfiiVktw^ fi^-O nc.1 Jknea ^ 
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synonym for ^otvuaj, and the same identification is fonnd in 
Philo’s Sancitoniathm (j^Iiillet's Fragmenia Hist. Grtee., 
rid. L p. 17, toL in.' p. 369). St Angnstin^ too, says that 
the Pnnic peasants, when asked what they were, replied in 
Pnnic^ Chanani (ed. Bened., toL iii. coL 933), and on a 
coin of the date of Antiochns Epiphanes, Lao&ee in the 
Lebanon district is called " a mother, or metropolis, in 
Canaan” (see inscnption in Schroder, Die phSnizisehe 
Sprache, p. 27d). It is remarkable that there is a trace, 
and no more, of the extended use of the word Canaan in 
Egyptian. The town nearest to Canaan, in the territory 
of the Shasu or Bedawfn (lit. Brigands, Heb. AasCih), 
was called Pa-Eanana (Bmpch, HiawteStgypte, p. 145). 

As instance of the confusion produced by the different nses of 
the term Canaan is supplied by Geu. x. 15-18, where the list of 
Phoenician cities is intempted % the fire Palestinian nationa, the 
Hittites, Jebuates, &c. As De tio^e has pointed out, the oi^^al 
writer of the Table of Sations understood Caiman in &e sense of 
Phoenicia — he had piobabfy used a Phoenician chart ; the interpola- 
tor, in that of Palestine (TAeetojriteA TijdsArift, 1870, p. 211). 

iVhy Canaan is placed araong the descendants of Ham could only 
be shown by a chart of the world as known to the Phoenicians. 
Clearly there was a misunderstanding as to the coasts of the Bed 
Sea. 

Compare Movers, Hie n&iister, voL ii. (1), pp. 4-8 ; Knobel, Die 
nUkertqfd der Genesis, pp. 307-^10 ; Do Goeji^ Over de A'ameii 
Phoenieii in Kdnaan, Amst. 1870. (T. E. C.) 

'CA27AANITES. Only two of the possible senses of 
the word Canaanite ne^ be here referred to; for the 
others, see Phcemciaxs and Phiusxixes. And as one of 
these is included in the other, let us pass at once to the 
Canoanites in the larger sense, i.e., the whole group of 
nations conquered by the Israelites on the west ride of the 
Jordan. The group is variously described. It is some- 
times said to consist of five — C&imanites, Hittites, Amo- 
rites, Eivitcs, Jebusites (Exod. xiiL 5) ; sometimes of six, 
the Ferizzitcs, i.e., Pagaiii, being added (Exod. iii. 8, 17, 
xxiiL 23, xxxiii. 2, xxxiv. 11 ; Dent. xx. 17 ; Josh. ix. 1, 
xii 8) ; sometimes of seven, by including the Girgoshites 
(Dent. vii. 1 ; Josh. iiL 10, xxiv. 11); once of ten, omit- 
ting the Hittites, and including the aboriginal Bephaim and 
three Arab tribes, the Eenites, Eenizzites, and Eadmonites 
(Gen. XT. 19-21 ). The latter, however, are clearly inserted 
by mistake, as they only became inhabitants of Palestine, 
so far as they did become such, as the reward of assist- 
ance given to the Israelites. Tliere are only two of these 
nations about whom we Iiave any collateral information — 
the Hittites and the Amorites. The former, however, 
seem also to have been induded among the Canoanites by 
mistake: iffistorical evidence, both Biblical and extra- 
biblical, proves convincingly that they dwelt beyond the 
borders of Canaan ; and linguistic evidence tends on the 
whole to show that they did not even speak a Semitic 
I nn g nag e (seo HtTiFCEs). The latter, too, were not en- 
tirely homogeneous with the other Canaanitish peoples, if 
the notices in Dent. iiL 11 ("Og ... of the remnant of 
the Bephaim ”), ibid. 13 ; Josh. xiL 4, xiiL 12, may be 
taken as historical Fer^ps, as Ewidd su^sts, they 
were mixed with the aborigines. A Semitic basis seems 
probable, but bos only one linguistic fact in its favour — 
Senir, the Amorite name of Hermon (Deut. iii. 9), men- 
tioned oLco in an inscription of Shaimneser {Brit. Jlw. 
Colt., vol. iii. p. 5, 27o. 6, L 45) ; personal names like Og 
and Sihon may easily have been Semiticized, and the 
name Amorite itself, being probably descriptive (sec 
.4aior.iTEs), has no ethnological value. They arc at all 
events un-Canaanitish in their political capaci^, two cen- 
siderable states having been fonnded by them on the cast 
of the «Tordan (Deut iiL 8; Josh. xiL 2; Judg. x. 8, 
xL 23). It will therefore be better to exclude Hittites 
and Amorites from the present notice. 

L It is extremely difScult to draw any distinction between 
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the remaining members of the Canaanitish group. As Pokticht 
described in the early books of the Old Testament, they ctatc. 
have a general family likeness. They are described ^ 
living in a state of political disintegration, the combined 
result of the Semitic love of independence and of the varied 
conformation of the soil Thirty-one of their pett}- kings 
are mentioned in Josh. xii. 9-24, including the king of 
Hazor (afterwards reckoned to Nnphtali), whose realm, in 
Judg. xL 10, is called “ the chief of all those kingdoms.” 

We find, indeed, a king of Bezek claiming to have enslaved 
“seventy” of the surrounding regu/i (Judg. i. 7), but this 
is an altogether exceptional event, for which the loosening 
of authority produced by the guerilla warfare of the 
Israelites sofiSciently accounts. Yet the isolation of the 
Canoanites can never have been complete. Like the 
Phoenicians, they will have had their federations, as 
appears to be implied ly the title Baal-berith, or “ Baal of 
the Covenant” (Judg. viii. 33); and hicrogly|Jiic inscn'i)- 
tions tell of their alliances with the Khita or Hittites against 
their Eg}’ptian suzerains. Indeed, the rebellious tendencies 
of the Syrian states will partly explain the inaction of the 
Pharaohs during the Israelitish conqnesL The only injuiy 
Joshua could do to the latter would consist in blocking up 
the military coast-road to the north of Syria, but this was 
wen secured by Egyptian garrisons, which Joshua did not 
venture to attack; whUo to get the Canaanites humbled 
without any trouble was a clear gain. That the Israelites 
were not immediately and at .nil points successful is now 
universally recognized. The work of many years was con- 
centrated by tradition on a single great name ; yet the Old 
Testament itsdf corrects ly numberless indications the 
error of the more imaginative narrative. Thus the 
kingdom of Hazor, which bad been utterly destroyed, 
according to Josh. xi. 10, 11, emerges again in the more 
accurate account of Judges (i%'. 2, 3). And both Joaliua 
and Judges (not to descend later — see xVmukites) supply 
evidendefor the continued Canaanitish occupation of m-any 
parts of the country (Josh. xiii. 13, xv. C3, xvi. 10. xvii. 

12, 13 ; Judg. L 19-36). The immediate rc-sult of the 
invorinn was, not the extinction of the old, but the addition 
of a new (and yet not wholly new) element, of stronger 
stuff bnt less advanced culture. 

XL No doubt the Israelites at first put an end to much of 
of wMch they could not discern the ralnc, or, to u«o their soa- 
own phrase, made it a hherem, a thing consecrated to God 
by destruction. The origin of Hebrew literature would 
not be su^ a blank if the sacred archive^ of Kii^nth- 
sdpher, or “the Book-city,” otherwise (xillcd Kirv-atb- 
sannoh, or “the Law-city (J)" (Jodi. xv. 15, 49), bad l«en 
preserved. Still the ottractions of culture were mh» rior 
in the long run to the dictates of religious ztal. Gocidly 
houses, vinct'ards, and oliveyards (Deut. vL 10. 11) were 
agents more powerful even than chariots of iron. Tlic 
secrets of agriculture had to be learned from the Canaanite« ; 
intercourse naturally led to intcnnairiage, and si > a i:cw •^trife 
arose in the field of religion, in which half the Jtr.jdi 
nation perished utterlj", and the other half was only f-aved 
by its voluntaiy submission to .a spiritual dcspotLum. 

IIL The pages of the book of Juducs arc full com- K'L.’kci 
plaints of Israelitish infidelity, which i* rightly .'.*cril*d by ''."Tr'l 
the compiler to mixture of blood fJudg. iiL C» It i# true 
that expressions like this of infidelity b.ave only a limil'il 
accuracy. As Ewald and Kuenen have i-rntt-i out, :!.c 
final editor of Judges lived in the ape of the Exile, when 
the religion of Yahveh (miscalled Jehovah) b'.d ct’sined 
its fuirdcvelopmenl. From his jwint of view. 
approximation to the Canainifce wa« wilful ,'.p •'-!*.»;*, I-c- 
causc it involved the cfFaceincnt of the di-tinctii'n 1- twe- a 
physical and moral religion. But of thb d:':ir.cti''a the 
Israelites were hardly more conscious than tie CV.7.a-.rjiM.>. 
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The reli^ons of hotih natidns were based on a feeling for 
the powers of nature, whether regarded as destructive and 
awful, as by the one, or as favourable and lovely, as by 
the other. Thus the one religion was stern and in tendency 
moral : the other soft and in tendency immoral : there 
was indeed a difference, bnt not a dear-cut diatinclaon 
between them. To come to particulars, — ^the chief object 
of Oanaanitish worship was the dual-natured god of life 
and fruitfulness, viz., Baal, or rather the Baal, t.e., ** the 
lord” and his consort Ashdrah, ^e., the happy,” and sc 
“happy-making, favourable” (as in Assyrian, Salmanu- 
dsir, “ Salman is favourable”). The masculine form is also 
probably a divine title, and has given its name to the tribe 
of Asher, as Gad (“ good fortune”) to the Gadites. As 
Movers long ago pointed out, Ashdrah is not identical with 
Ashtoreth or Astarte, whose name is philologically different 
and who belongs to another type of Semitic rdigion. 
Hersymbol was the stem of a tree (Deut. ,xvi. 21; Jndg: 
vi 25), though this may have been sometimes carved into 
an image; that of the Baal probably had the form of a 
cone, and represented the rays of the sun. It is these 
symbols which are referred to in the phrase, “ the Baals and 
tbe ^hdrahs” ( J udg. iii. 7) ; the " groves ” of the authorized 
version is an evident mistranslation (see in the Hebrew or 
some accurate modem version, Judg. vi. 26; 1 ITing a xv. 
13 ; 2 Bjngs andii. 6). The licensed harlotry which formed 
part of the worship of Ashdrah was profoundly obnoxious 
to the later Hebrew writers (Hum. xxv. ; Deut xjdii. 18), 
though, indeed, even the folk-lore of the Israelites shows traces 
of aversion to its attendant immorality. An illustration of 
this is furnished in the narrative of Sodom (Gen. xviii., 
'^hich can only refer to the later Canaanites. Simi- 
larly, another writer (Gen. xv. 16) describes “the iniquity 
of the Amorites ” as the divine justification of the Israelitish 
conquest. ^ It is also the subject of a threatening passage 
in the Levitical Illation (Lev. xviiL), winch if composed 
during the Babylonian exile, as is held by Graf and Kalisch, 
as a remarkable evidence of (he tenacity of pre-Israelitish 
customs. 


Another characteristic of Oanaanitish reUgion, though 
far from peculiar to this, aras soothsaying. After Israelite 
prophecy had broken its shell, and .taken its daring flight 
into a more spiritual region, its first anxiety was to destroy 
that rival phenomenon which enslaved the minds of men 
to ^ss sup^tition. Hence the earnest dehortations of 
and of the writer of Deuteronomy (xvin. 

There only one relic of Oanaanitish times which the 
oismples Qt prophetic religion could not or would not throw 
Mide— the old traditions. For it can hardly be doubted 
by uncompromising historical critics that some, perhaps 
ma^, of the narratives of Genesis are but purified vereions 
of Canaanit^ myths and legends. The most obvious 
^mples will Mturally be those stories which are attached 
to localities in Canaan, c.^., Luz and Beersheba. Of course 
the story of Meliiizedek, “the king of Salem,” and “ priest 
th«^w Ingli <^d”,(Gen. xiv. 17-24), is not one of 
harmony with all our other notices of 
of separable from the rest 

cabean possibly be as late as the Mac- 

ita TiripS “ honour of the temple and 

ytaol temg, as 5 we. 

^ patnarchid age. 



ionj oftU lolloiviug Prof. E. H. Palmer (J 

6 ^ answers it confidendj 
Laud he secs feUaUn or peasants of the B 

been reduced to n Canaanites, who, hav 

asiate of serfdom, were contemptuouslyo 


looked by the successive hordes of conquerors. Their strange 
superstitious customs have been remarked by every nloag 
observer, and are evidently survivals of some early form of 
religion. M. Ganneau also mentions some curious legendary 
parcels to Biblical narratives existing among them. Dr 
Thomson {The Land and the Bodk^ pp. 226-8) holds a similiiT 
theory abont the sect of the Kusairieh in northern Syria, 
who are equally bad Moslems, but more probably r^iesent 
the dehm of the later Syrian paganism. 

Y. AVe have yet to speak of the ethnological relation of G 
the Canaanites and the Israelites. The linguistic .evidence 
points to a kinship as close as that of both to the Phoeni- 
cians. Hot only arc the personal names of the Canaanites 
(Mclchizedek, Adonibezek, Adonizedek, Oman or Aranyah, 
of which Araunah seems to be a conuption) pure Hebrew, 
but so too are the names of their cities, aa evidence of 
■still greater value, as given both in the Old Testament and 
in the lists of the places conquered by Thothmes HL !^e 
latter have been discovered by Mariettc-Bey on a kind 
of triumpbal arch at Kamnk ; they include 119 names 
belonging to Canaan, of which 75 have been identified 
with known Hebrew names of places (Maiiette-Bey, in 
Comptes Bendus de PAeademie des Inscriptions, 1874, p. 
243, he.). The same Hebraic character is apparent in 
the names given in the “Travels of a Mohar" (see the 
Becords of the PaU, vol. ii. pp. 107-116), which have 
been illustrated, we understand, by the recent explorations 
of Lieutenant Conder. How, it has been ask^ is this 
community of language to be accounted for? 'The problm 
is a real one to those who regard the Table of Ifations 
(Gen. X.) as an ethnological authoril^', for in that doM- 
ment the Canaanites are classed separately from the 
Hebrews among the descendants of Ham. From this, 

08 we believe, antiquated point of view, it 
necesffiiry to assume that the Canaanites borrowM tnoi 
languo^ from some of the genuine descendants of Sh^ 
From the Israelitesi But they spoke the language loag^ 


fore the Israelite immigration. From an abbrijjmai ssemi^ 
speaking race? But ^ere is no historical evidence for t 
existence of such a people. "We are thus driven 
the view that ^e ^ble of Nations is arranged not on 
ethnological but on a geographical principle. The wnaroi 
will, then be classed among the descendants of Ham 
belonging, according to the compilers, to Idw 
terrestrial zone~no^ however, the Canaanites, u. 

of the word, for these formed no part of the . 

(see CAErAA27),- but the Phoenicians. Apart from ^ 
understood document there is no difficulty m admitMS 
affinity of the three nations, the Israelites, the 
and tlie Ph(eDicion& who oil appear to ha^ . 
successively from a Babylonian centre (see 
The lost to move westward were probably ^ 

They are generally supposed to have oiTmnal^ sp 

Araimic dialect, but after entering 

adopted that of the more civilized Cananiui^ '®i««ndfincci 

tims of Bleek and De Wette-Schroder). ^® ®“ ^ 47, 

however, offered in -support of tto .-gfioni 

where the “ cairn of witness " receives a ^®P®. . jnferied 

Jacob, an Aramaic from Laban. From 

that l^ban's great-unde Abraham must, p®® ® a 

tion, have spoken Aramaic, as if Aramaic 2 u,j 

development os Hebrew, and as if the p^tor 

any thought of illustrating philolori*^ pi® simply , 

such event in the history of the Hebxwvs 

no evidence whatever. to>> 

Compare Ewald, SiOrny of the 
-• pp. ^2-242 ; Kuenen: ScUgiini 
ap. 1 (with note) and 4 ; Movers,^«e jgi, 
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chap. 


61-82; Kaobel,2>& 

Clermont-GaniTean, ‘‘The Arabs to Palestine. 

asine, Augnat 187S. 
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C ANADAi geo^phically and politically, differs viddy 
from the Bntish colony known by that name prior to 
1867. Before that date the conntiy embraced under the 
name of Canada included a region abont 1400 -011163 in 
length and from 200 to 400 n^es in breadth, extending 
from the watershed west of L^e Superior eastward to 
Labrador. Alongside of it lay the independent Britirii 
provinces of Nova Scotia, New Brunswick, Prince Edward 
Island, and Newfoundland, and bqrond it to the north and | 
the w^ the vast regions abandoned to the Hudson’s Bay ^ 
Company But various causes combined to impress on 
Canadian statesmen the desirableness of nniting the colonic 
of British North America into one political confederation. 

On the cession of Canada to Great Britain in 1763, its I 
French colonists were guaranteed the free exercise of the 
Boman Catholic reli^n, and equal civil and commercial 
privileges with British snbjects. Fnrther privileges were 
secured by “the Quebec Act" of 1774, whereby the old 
French laws, including the custom of Paris, the royal 
edicts, and those of the colonial intendants under the 
French regime, were declared binding in relation to nil 
prc^erty and civil rights ; while the criminal law was 
superseded by that of En^nd with its trial by The 

gpignnriAa, \ri.th their fe^l rights and immunities, wm 
also perpetuated ; and thus, under the fostering protection 
of England, the colonial life of the France of Louis XF. 
and the regen <9 survived in the “New France” of 
Canada, unaffected by the Sevolution of 1792. But the 
whole French population at the date of the conquest did 
not exceed 63,000. From Great Britain, and still more 
from the older colonies, emigrants hastened to occupy the 
riBW territory to the north of the St Iiawrence. On the 
(ipnjnratinn of independence hr revolted colonies in 
1776, the loyalist refugees were welcomed by the Provincial 
Gkivernmen^ settled on land in Upper Canada, and aided 
with funds and farming implements j and these were 
followed by emigrants from Great Britain. But it was 
not till 1791 that the rule of a governor, aided soldy ^ 
a council appointed by the Crowiii ttbs superseded by the 
grant of a constitution establishing the Government with 
on dective legislatore. At the same time Upper Canada, 
with its purely British settlers, was made a separate provinro 
from the old French colony of Lower Canada. At this 
date the population of Lower Canada had increased to 
upwards of 130,000, and that of Upper Canada was about 
30,000. Accol^«^iwg to the first strictly reliable census of 
1811 it amounted to 77,000. But the increase of popula- 
tion of Lower Canada was iu part due to the immigration 
of British settlers. In 1793 a Protestant bishop of Que^c 
was appointed hy the home Government j and in 1804 a 
cathedral was erected for him at Quebec, on the site of the 
old Bccollet church. Dr Jacob Mountain, the Anglin 
bishop, exerted in the cause of education. RirUa- 

ment enacted the establishment of free schools throughout 
the parishes of Lower Canada, but^to this the Boman 
Catholic cleigy gave resolute opposition ; and in various 
other wavs a spirit of antagonism began to manifest itself 
between the French inhabitants and the British population. 

The war of 1812 followed ; and during the protracted 
straggle on the Cana^an frontier till the signing of the 
treaty of Ghent in 1814, the French and British colomsts 
were united in loyalty to England ; but with the restoration 
of peace internal political difficnltics revived. The legisla- 
tive and executive councils were at open variance with the 
popular representative assemblies ; and a new clement of 
rtiifo created antagonism between Upper and Lower Canada. 


The position of Quebec and Montreal gave to Lowei 
Canada a control over the exports and imports of the 
conntiy; financial misunderstandings arose between the 
two provinces respecting their rightfnl share of import 
dnties ; and a proposal, first made in 1822, for a legis- 
lative rmion between Upper and Lower Canada, n-as at 
length carried out in 1841, accompanied by important 
concessions designed to confer on the majority of the 
representatives of the people that influence over the execu- 
tive Government which constituted the essential clement of 
responsible government in England. But while the British 
colonists were divided by the old English party lines, tbc 
French Lower Canadians, united by local interests, rac^ 
and re ligin n, were able to hold the balance of power when- 
ever the two British parties divided on jioints of sufficient 
importance to preclude a compromise. Thus while tbc 
advantages of soil and climate, the industry, and the con- 
sequent wealth of Upper Canada, enabled it to contribute 
an ever-increasing proportion of the revenue of the united 
provinces, it frequently received a veiy partial share in their 
distribntion, and was liable to be outvoted on questions 
in which both local feeling and local interests were largely 
involved. This condition of things was turned to account 
in the party contests of the time with an cver-increaring 
irritation and sense of wrong on the part of tbc British 
colonists of Upper Canada, until a common feeling overrode 
patty lines, and matters were brought practically to a 
deaiUock. * ... 

This it was which led to the idea of a legislative union 
among the various British American colonics, while reserv- 
ing to each the control of its own local government; and 
the common dangers to which they were exposed hyrc-ralls 
springing out of the great American civil war furnished 
motives to such a union. _ Tbe_ leaders of dif- 
ferent parties representing the various interests of _ the 
provinces, after mature deliberation, agreed to the principles 
of the proposed confederation, and the Imjicrial Govem- 
responded by givmg it the requisite force of parlia- 
mentary authority. The Imperial Act, known as “ the 
British North American Act, 1867,’] provided for the 
voluntary union of the whole of British North America 
into one legislative confederation, under the name of the 
Dominion of Canada, nius the older prorinccs have pre- 
ceded, even by centuries, the Dominion within whidi they 
are now embraced, andhavea separate history of their own. 
The Dominion thus constituted consists at present of the 
old provinces of Upper and Lower Canada, now dwsi^.'itcd 
respectively Ontario and Quebec, along with Nova Scotia, 
New Brunswick, Prince Edward Island, Manitoba, and 
British Columbix To it also pertain the timtorics in thc 
north-west still unsettled, with power to receive them into 
the confederacy vhen they acquire the icquhite j)Oj»ulation 
and organization of provinces. Provision iv al-o made in 
the Imperial Act for the admission of Newfoundland into 
the confederacy. It is further pro%-ided that the con«tito- 
tion of the Dominion shall be “similar in principle to that 
of the United Kingdom;" that the executive autl.f.ntv 
shall be vested in tbc sovert-ign of Great Britan: and 
Ireland, and carried on in his name byapffvcrncr-gen^rel 
and privy council; and that the lc=i.‘lativc j-owtr shall be 
exercised by a parliament cor..«isting of an Upi-er «ye, 
or “ Senate,” the members of wliich ate nuR«.a'«-'l fvr Is.c, 
bv summons under the great sea! of Canada, nt.d a 
“House of Commons.- duly elected by the rcreral cfis'ti- 
tnendes of the various provinces is i.rej-ortica to t«»* 
relative population of each. 
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Tltc Act of Confederation came into operation on the 1st 
of July 1867, at urhich date the provinces of Ontario and 
Quehee u'cre united to the maritime provinces of Nova 
Scotia and New Brunswick. In 1870 the newly created 
province of 2iIanitoba, in 1871 that of British Columbia, 
and in 1672 that of Prince Edward Island, were succes- 
sively admitted into the confederation. A lieutenant- 
governor and council are to be appointed to administer the 
aOTairs of the north-west territories, not yet settled or 
organized into provinces ; and thus the whole of British 
North America has been organized into a united political 
confederacy under the name of the Eominion of Canada. 

Previous to the confederation of the provinces, labrador 
£. of a line drawn due N. of Anse au Sablon, was inde- 
pendent of Lower Canada, and it still remains politically 
attached to Newfoundland. The tract of country known 
as Canada till 1867 extended from Labrador westward to 
the high land beyond Lake Superior, and from the St 
Lawrence Valley and the great lakes northward to tire 
watershed between them and the Hudson Bay, and 
embraced au area of 331,220 square miles, lying between 
the parallels of 41° 71' and 50° N. lat., and the meridians 
of 67° 60' and 117° W. long: This extensive region, 
which constituted the most important colony of England, 
is now included in a Dominion which stretches across tne 
North American continent from the Atlantic to the Pacific 
Ocean, and embraces au area of about 3,500,000 square 
miles. The vast prairie lands of tire great north-west, 
thus embraced within the Dominion, and out of which the 
province of Manitoba has been already formed, include 
the most fertile region of the whole continent. Already 
immigration is setting steadily in that direction j nor can 
it be doubted that what has remained till leeently a 
desert, traversed annually by migratory herds of buffalo, 
and only available os a hunting ground for wild Indians 
and the trappers of the Hudson’s Bay Company, is destined 
to become the seat of populous provinces, and to constitute 
one of the chief granaries of the world 

By the addition of the maritime British provinces, 
included originally within the Acadie of the old French 
ri-gime, Canada has acquired an extensive line of sea-coast, 
indented udth bays and harbours, offering the most 
admirable facilities for every branch of maritime enterprise : 
and to these will, no doubt, be added ere long the island 
of Ncv.'foundland, with the command of fisheries unequalled 
in value cither in the Old World op the New. The 
peninsula of Nova Scotia and the island of Neu-foundland 
form the eastern barriers of British North America, closing 
tJie Gulf of St Lawrence, and commanding the At lantic 
coast, wth its ocean trade and its inexhaustible fisheries: 
while Vancouver Island, and the shores of the neighbour- 
ing mainland, stretch along the Pacific coast, with estuaries, 
inlets, and well-sheltered harbours, awaiting the develop- 
meat of the growing trade of tho Pacific. There the 
rivers abound in salmon ; the whale fisheries of the neieh- 
bminng ocean already jdeld valuable returns; and the <»d, 
harhlnck, and other deep-sea fish invite the enterprise of 

ofSre^iSth"'**’ inexhaustible source 

taJ!™ maritime advantages of the 

^oen enjoyed are peculiarly 
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soaimrts, and divided 
hMi bwIkJ Lil fi;.h and furs of tho Nowfound- 

St LawTcnce. 1110 
• a, and, 1 ndc-ed. of the Anicrican continent. 


is justly assi^ed to John and Seba^an Cabot, Wo set 
out from Bristol under the auspices of Heniy VILof 
England in 1497, and landed on the coast of Labrador 
seventeen months before Columbus reached the American 
.mainlaniL But England was slow to avail herself of the 
advantages of the discovery. In 1524 Verazzano, a Horan- 
tine navigator, sailing under the French flag, coasted the 
new found continent from Florida to Cape Breton, and the 
whole vagudy defined region was appropriated in the name 
of Frands L as ’*La Nouvelle FrWee.” Ten years later 
Jacques Cartier sailed from St Malo, explored the coasts of 
NeTrfoundland, Nova Scotia^ and New Brunswick; and 
for a time the Norman and Breton adventurers cnjqred a 
monopoly of fish, peltries, and whatev^ else could reward 
those pioneers of civilization for their adventurous daring 
and enterprise. 

By such hardy adventurers the maritime provinces were 
originally settled, before Britain awoke to the importance 
of the fiaberiBB and other valuable resources of the New 
World. But she in her turn contributed- an raergetic body 
of colonists, induding many of Scottish origjn ; and the 
war of independence led to a' considerable influx of Iqjnlist 
immigrants from the revolted colonies. War, both then 
and in 1812, had its usual eftect in depressing native 
industry. But with the return of peace the British pro- 
vinces entered on a prolonged course of prosperity, very 
])artially affected by the political troubles of 183C-7, or 
even by the ATTiftrit»nn civil tvar of 1862 and subsequent 
years. TTalf a century ego the population of the whole of 
British North America was less than 1,000,000 ; in 18/3 
that of the four provinces of Ontario, Quebec, New 
wick, and Nova Scotia, amounted to 3,485,761 ,• and the 
population of the Dominion now exceeds 4,000,000 of souIa 

So long as Chmad'a was detached in governnicnt ana 
all political rdations from the maritime proving, an 
embraced only Quebec and Ontario, with access to me oc^ 
solely by the St Lawrence, which is dosed for fully um 
montlis in the year, it constituted an ® . 

ject to many restrictions, and was to a considerable cx 
dependent on reeipioeal relations with the ITmted 5 

for its fordgn trade. . , « i ^ 

In a “ Memorandum on the Commercid Belation 
and Present, of the British North American Proiiuccs min . 
the United States," submitted to the Gover^entotAU J 
ingcon in April 1874, by Sir Edward Thffl^on 
Hon. George Brown, as joint plenipotMtiaries 
Britannic Majesty, it is showm .that» in the . i. 

1845, when a more liberal policy gave j ij,- 

intimate commercial relations between Gannda . ^ , 

United States, till 1853, the agg^Sa*® onj ,o 

trade between the two countries rose from vOi *" # 
820,691,360 ; and at the same time a J the 

import and export trafiSc between Great Bnt 
provinces was carried in bond over the canals a 
of the United States. The Reciprocity I ” V 

tinted by the late Earl of Elgin, as '6 j -j 

Canada, and signed on the 5th of Juno 18» * 
abrogated in 1866. In the .later years of ^ advantep^ 
the civil war in the United States gave a g*^ , csixaw 
to Canada, so that in the last year of jllj® ttm 

to the States amounted to $54,714,383. * the 

the Ixilonce of trade continued to be >'cvr 



BO largely used for the trade of the J>n • ^ 

that the transportation traffic sent to o" ' j catdb/ 

foreign countries, in bond, over the rau'' 

and in the ocean sliips and steamers, of to • ^ 

became an important dement of revenu 

lines of transxiort. 
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The effect of all this, at a time \rhen jealousies and heart- 
burnings had arisen out of the American civil war, led 
American statesmen to over-estimate the value of such 
facilities to the British Provinces, and even to conceive 
that the abrogation of the Beciprocify Treaty, and the 
restriction of such faciliries, would suffice to create a desire 
fm annexation. Happily, experience has led to very 
different resnlta 'In the " Memorandum on Commercial 
Relations,” already referred to, it is remarked : — 


rendcied imi 
markets for 
once taken. 


“The indnstxy of Canada bad been laipely directed to the supply 
of the American market xrith commodities for home consumption, 
as well os for foreign exportation, and the repeal in 1S66 ot the 
Redpioci^' Tiea^, under which so vast a ti^e had grown n^ 
__j j leratively necessaiy prompt measures to open new 
ie sale of Cwdian produce. These measures were at 
Under the influence of the formal notice given the 
United^ States in 1865, of their intention to terminate the tnaty, 
federation of the provinces, then under discussion, was hurried on, 
and became a JhfC aeeempli within fifteen mon^ after its repeaL 
The Intercolomal Railway was at once undertaken, at a cost of over 
$20,000,000, at the natiimal expense, to secure dirrat connection to 
•md from the Atlantic ocean, at Halifax and St John, on CanaOdan 
>oiL Commisdoneis were despatched to the British and other ITest 
India Islands^ and to South American States, to promote the cxten- 
don of direct trade between them and the Domimon. The enlai^ 
ment of the canals, ti^e improvement of the navigation of the lakra 
and river St Lawrence, the construction of the Bw Terte canal, to 
connect the waters of the Bay of Fundy and the St I^wience, the 
snbri^ang ocean and river steamdup lines, and the promotion 
of the great shipbidlding and fishery interests^ all received a new 
and vieorotts-impetns. 

“ These measures were attended with remarkable success. Only 
seven fiscal years have passed ance the repeal of the treaty, but 
already the loss infiictea by it has been more than made up, and 
excellent outlets in new directions opened for Canadian ammaas ; 
with an increadns nnnnal pnmorhon of the vast carrying trade 
formerly done for me provinces ly the rnfl'.vays, canals, and steam- 
ships of the Repnblic transferred to Canadian hands. The traflic 
between the Umted States and the Provinces at once fell, from an 
average during the three years before the repeal (according to 
Ammein official statistics) of near^ $75,000,000 per annum, to an 
average of $57,000,000 per <nninwi during the first three years follow- 
ing repeal -me Act of Confederation, too, removed mm. the cate- 
gory m foreign commerce to that of home consumption the large 
mterchanges of commodities between the several sections of toe 
Donunion ; and the aggregate foreign commerce of the provinces 
conseqnenuy fell in the first year oner the repeal of the treaty to 
$130,202,615 fiom $160,409,455 in the previous year. As wiU be 
seen from tiie foRowing statement, however, the trade of the 
Oonunion speedily recovered from the blow, and the volume of its 
foreign commerce gradually increased until, in the seventh year 
from the repeal of the treaty, it readied the great sum (for a people of 
four millions) of $235,301,203r— being seventy-five millions higher 
■ thitTi it had ever reached in any year of the treaty’s existence:— 
1867. Total exports and imports of Canada 
and Newfoundland .. 


1863. 

1869. 

1870. 

1871. 

1872. 

1873. 


$139,202,615 

139,595,615 

142,240,897 

161,275,538 

1S4,8.’;2.006 

205,339,943 

235,301,203 


-Total Fordgn Commerce in seven years... $1,207,607,817” 
Thus the immediate effect of the repeal of the Beripro- 
city Treaty was to draw the Brit^ provinces into doscr 
onion ; while, as appears from official retums, the inter- 
change of traffic, whidi from 1820 to IS6C had been 
largely in favour of the States, underwent so great a 
change from 18GG to 1873 as to show a balance a^nst the 
United States^ and in favour of Canada, in value 
•$51,&73,00S. 'Wlicat. flour, provisions, and other articles, 
which were formerly sold to Xew York and Boston houses, 
arc now sent through Canadian chaimels, direct to the 
maritime provinces, to ^Newfoundland, the West Indies. 
-South America, and to Great Britain : and Canada tha.« 
outers into competition with the United States in its own 
foreign markets. Mr E. IL Derby, special commissioner of 
the United States Treasury, makes tins admission as to the 
offset of the tpe.rty on a single port: — “The comroeree 


of ^Boston affected by the Reciprocity Treaty exceeds 
$27,000,00(1 annually, namely, — ^imports from and ex]iuTts 
to the maritime provinces, £0,(100,000 ; outfit, and returns 
in deep^ea fisheries, $11,000,000 ; imports of wool, grain, 
and animals across the frontier of (Canada and entered 
there, with returns, at least $ 10,000,000.” With the union 
of the maritime provinces to those on the St Lawrence, 
Canada has passed from the condition of an inland 
colony, dependent on the good will or the interested 
aims of a foreign rival, to the position of the fifth maritime 
nation of the world. The &heries more than all chc 
have laid the foundation of the industrial progre-'S of the 
eastern provinces ; and in the men who now sail their fish- 
ing fleets Canada has acquired the elements of a jxnrcn'ul 
marine, which, in any national cxigemw, will be found to 
add no less to the defensive strength of the Dominion, 
than it now does to its commercial cntcrjirj&c. 

By tight of seniority the province of Quebec claims 
tbe first place among the sister provinces of the Dominion, 
though Nova Scotia may dispute with her the claim of 
earliest scttlemeut. Among the cities of the Dominion it 
is probable also that Montr^ will retain the prc-einincncc 
by reason of the tmparallclcd advantages of her gengta- 
phical position for commercial put|)oscs. In uuinbuns, 
wealth, and productive industry, bon ever, the foremost 
rank is at present due to the province of Ontario. Refer- 
ring to separate articles for a detailed description of each 
province, we confine onrscives here to wlmt coiiccnis the 
Dominion as a whole. 

Extent . — ^The Domimon ot Canada extends from N. 

lat. northward to the Hudson Bay, and n>aclia<i from the 
Atlantic to the Pacific Ocean. In superficial extent it 
is nearly equal to the whole of Europe, and comprises 
an area of abont 3,300,000 square miles. The liirgcr 
moiefy of this, including the territory fonucrly hild l*y the 
Hudson's Bay Company, is the proiicrty of the Dominion 
Government. Of this about 120.000 square miles con- 
sist of pmiric lands with occasional scattered groves and 
belts of trees along tbe rivers, ndmimbly adapted for agri- 
culture. A larger tract, consisting chiefly of tiniltcred land, 
but interspersed with prairicis, and well fitted for se>ttlciueitt 
and farming operations, may be estimated to rover little 
short of 500,000 square miles. Beyond those two arailabic 
regions of land, adapted, by soU and climate, for the 
growth of wheat and other grains, and the rearing of stuck, 
there is a further belt of land, which, though lying in a 
colder zon^ is timbered, clothed with good natural gras.-ts, 
and as fit for the growth of barley and oats a.^ arc many of 
the less genial regions of Northern Euru}ic which supjiort 
B considerable agricultural pojiulation. Ihii northcni belt 
of timbered land is estimated at little ]c.^<. tbnn 030,000 
square miles. All this, as well as much more .‘•till ui.clecitd 
within tbe various jirovincc.*, has to be se-tthd and brought 
under cultivation ; and out of the prc.at prairie and fciTe^t 
lands of the north-west have yet to be fashioned the future 
provinces of the Dominion of Canada. 

Popvlativn . — The population of the whole Doniiniim in 
1871, exclusive of Indians beyond the liniit.i t-f the 
provinces, was 3.4Sr>.7Gl. but to this lia.- since l>ecn uddi J 
tbe provinces of British Columbia. MaTiitolvi, and l’rii.ct 
Edward Island : thereby increasing the ]-)]>ulat:on to n('..;«y 

4.000. 000. To this a large addition ha.« since lx.-* n made, 

both by natural increase and by immigratiun. T}.'.- • t.t:re 
population of Canada in 1873 wa-v c-timatcd to to 

4.000. 000, exclusive of Indians CFtini."-ti-d at 

Indimt. — ^In the older provinces of Canada the Ti.d:a*a 
have long since been gathered together into i 
under the care of superintendents and oil.' r t ff.c* rs » f l_Lc 
Indian department, and in s,.aic ca-'e®. with indctrial 
schools and other organiratji n® for swlcratina tl.iir | ro 
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greas to an eqoalily in all respects mth the ‘white settlers. 
Missions un&r the core of different Christian churches 
have also undertaken the work of religious training, and the 
supervision of their schools. Of the bands of Indians thus 
settled on their own reserves, accurate statistics are 
furnished in the annual reports of the Indian Department. 
But only a ‘vague estimate can he formed of the actual 
numbers even of the Crees, Blackf eet, Sioux, and other wild 
tribes which wander in the vicinity of the Bed Biver settle- 
ments, or are brought into trading rela^ons with the factors 
of the Hudson’s Bay Company. The following estimate 
of the Indian tribes throughout the Dominion of Canada 
is based on the most recent information; and probably 
forms a fair approximation to their actual numbers 

OatMio 14,184 

Qaehee..... 10,843 

Nova Scotia 1,766 

New Brunswick 1,886 

Ptinm Edward Island 323 

Mamto1}aandN.^7. Territories 23,800 

British Columbia 28,500 

Bupert’s Land 4,600 

. r. . 

JyattonaMies. — ^The nationalities of the population of 
Canada are in some respects pectdiar. The first settlement 
made by Europeans, as has been already noted, was by the 
French navigator Jacques Qnartier, or as he is now 
universally styled, Cartier, in 1636. He explored the 
coMts of Newfoundland, previously discovered by Cabot, 
and those of Nova Scotia and part of the Gulf of St 
Lawrence, and took possession of them in the name of 
francis L For two centuries and a quarter tiiar Anftfr 
• provinces of Fiance : and when, 

is ^ English rule, a French popnlation 

of 66,000 souls Ranged their allegiance. Eveiythine was 
then done, consistent with British honour, to the 
^nge as easy as possible They were secured in the un- 
dwturbed potion of their lands, and in the free exercise 

” j ^ ®®®^®«®stical properly was respected; 

and the rights of the church so effectually guarded, that the 

t in the Dominion is the 

Koman Catholic ^urch m the province of Quebec, with 
wealth. Its control of education, and its right to 
l^tithes and ^her church dues from its adherents.^ The 
laws m like manner remained intact ; except in so 
England wdcomed the substitu- 
tion <rf Its cnminal law, and trial by jury, for the arbitrarv 

representatives of an absSS 
iha l?ron^it ^ means the language and customs of 
fteFrenJ population of Canada have been perpetuated, 
and continue to exercise a marked influeL on the 

to S tending to dimhiish this, and 

Th??Lni?- f province of QuC 

1 082 940 • P°P®^*ren of French descent now numbers 
1,083,940 , and m the fresh stimulus given in recent veawi 

S 3?rcnch provinces 

Caimans ^ ®' ^ 

retnmVof Dominion include in the 

StatesinLfoii^roSof ottlrto 

wick, and Nova ^ ^ Bruns- 

Wgrants ofEuS&ItoT^ ^ comprise 

undetermined forfiffiT ^ descent, ‘with an 

popuSnS S3 ®*®®®“‘' ®®de8 those tiie Irish 

English tolp^ of Too *^® 

thoGennansandESitobfA 060,000, 

me® of upwards of 230,000, the mixed 

» -»o.a , Norwegians, Swedes, Danes, and 


Italians upwards of 1000; and Spaniards 
900. The abrupt emigration of the Icelanders from thaV 
remote Arctic home, consequent on recent volcanic disturb- 
ances, along ‘with other causes, has led a number of ^em 
to seek a home in Canada. The Mennonites, a Bussjan 
sect holding opinions closely allied to the Quakers in 
reference to bearing arms, have left their homes in largo 
bands, and many of them arc setth'ng in Manitoba and 
other parts of Canada. Added to all thos^ have to be 
taken into account the miscellaneous elements of tbe new 
population of British Columbia,— Greek, Mexican; Spanish, 
French, German, Chinese; and Japanese; in addition to 
which the native Indian popnlation constitnies an jn)p(n<- 
tant element. The mixture of Indian wd White blood has 
been considerable in the older pro’viuces; and cannot fail to 
affect largely the popnlation of Manitoba andtheNorA 
IFesti Nevertheless in Canada, as in the United States 
British raoe and British institutions alike predominate 
and give a tone and character to tlic people; the influence 
of which increases after a few generations, as the foreign 
element is gradually absorbed into the prevaihng stotii:. 

The peculiar geographical position of Canada, in imme- 
diate proximity to the United States, places it in veiy 
different drcumstances £rom Austral New Zealand, 
and other British colonies, in reference to immigmtioa 
With' thousands annually sailing to New Tork and other 
United States ports, yet destined for Canada, and many 
more sdecting the route by Liverpool and Quebec to the 
Western States, it is only by the definite returns of the 
decennial census that the actual results of immigration can 
be determined. The f ollo‘wing tabular statements compiled 
from the official reports of the Mimster ot Agncultnre.tor 
the Dominion, to whose department the charge of immigra- 
tion is assigned, and from the returns of emigrant agents, 
and other sources, will suffice to convey some accurate idea 
of the rapid increase' of the population from this sourca 
The first table shows, in' column I., the total number of 
emigrants from Europe who landed in the St 
during a period of eight consecutive years, from 1866 to 
1873. Column IL shows the- number of inunigrauts 
entering Canada at nil points, in so far as tb^ ^6 
under the cognizance of immigrant agents, or otner 
Government officials, who were repotted to have 
in the Dominion. Column IIL shows the m 
who gave a preference to the route by the St Lavrera^ 
and, arriving at Canadian ports, proceeded frwn tne 
direct to the United States. The increase in the aura 
of immigrant settieis in’ Canada within the 
it will be seen has been five-fold. In reference to 
column there is a compensating dement in the lact i 
not only many of tiie better class of v so 

home in Canada choose the route by New York, , 
enter the provinces overland, but the Mmisto or ^ - 

tore draws imeebd attention to a feature m ™® 
showing a direct' emigration from the Dm*®^ .. 

Canada. This is liable to be .affected ^ PonnW 
ditions of trade and industrial progress w eitn — 

In 1873 the number of immigrants from the 


Tear. 

I. 

' n." 

HZ. 

1866 

1867 

1868 

1869 

1870 
1871' 
1872 
1878 

< 28,848 
30,767 
34,300 
■ 48,114 
44,475 
37,020 
34,743 
36,901 

10,091 

14,666 

12,765 

18,630 

24,706 

27,773 

86,576 

50,050 

■ 41,704 
47,812 
58,885 
'57,202 
44,313 
87,949 
58,605 
49,059 

Total 

289,958 

195,259 

388,720 



CAN 

The diaiscter of tiie shore Oansdian imniigRitioa as an 
addition to tiie indnsttial population of the Dominion may 
be partially tested by the following classification of the 
occupations or trades of the heads of families and other 
adult males who landed at Quebec during the last-named 
four years. 


Oeeaptalons. 

isra. 

isn. 

1873. 

187S. 

FaTmei*,,,,.., 1 . 

4,144 

12,248 

1,717 

146 

10. 

2,989 

11,465 

1,674 

89 

4 

2,386 

6,189 

6,809 

79 

14 

1,470 ‘ 
6,202 
7,662 
62 

7 

Lsbonieis 

Medionics 

Clerks and Traders. 

Fiofesdonal Men 

TCtal 

18,265 

16,221 

15,427 

15,403 


Li the year 1872 the total number of emigrants who 
sailed from British ports, both to the Colonies and to 
foreign states, amounts to 295,213 ; but 26 per cent, of 
the whole were foreigners, arail^g themselves ^ the ronte 
through Great Britain to their final destinations. 

Climate . — The rariations of the Canadisn dimate are 
less than in many countries of much smaller extenh Bat 
throughout nearly its whole area, Canada is characterized 
by greater heat in summer and a mnch lower temperature 
in winter than in corresponding European latitudes. Its 
general character is lerd, though it indndes the Boei^ 
Mountains, with the picturesque and diversified region 
l^ng between them and the ^dfic, and the Laurentian 
range, continued northward to the Arctic Ocean. 

Besides the great lakes which find their outlet through 
the St Lawrence to the sea, there are thousands of lakes 
throughout Canada, many of them of large dimensions. 
Poremost among those is Lake 'Winnipeg The two great 
branches of the Saskatchewan take their rise in the Bocky 
Mountains, and after uniting their streams, fiow into this 
lake, which also receives the Assiniboin, the Bed Biver, 
and other smaller rivers. The St Lawrence and the great 
lakes, of whidi it is the outlet, are estimated to contain 
12,000 cubic miles of water; and the Niagara Falls, which 
constitute the main feature in the descent from Lake Erie 
to Lake Ontario, are on a scale commensurate with this 
vast fresh water system of rivets and lakes. The Biver 
Niagara issues from Lake Erie in a broad, tranquil stream, 
varying in breadth from one to three miles, and continwg 
through a course of about 15 miles, with a fall of little 
more than a foot per mile. But on reaching the rapids, 
the descent is snd&nly increased to about 80 feet in less 
tTinn a mile, before the waters reach the grand leap of 
about 165 feet perpendicular over the great falls. The 
Horse-Shoe Fall, on the Canadian side is upwards of a third 
of a mile broad Between this and the American Fall 
Goat Ishnd intervenes; and then anothervblume of water, 
about 600 feet wide, plunges with like abruptness into the 
abyss below. The great breadth as compared with the 
of the fall" tends in some degree to mislead the eye 
in the first impression produced ; and it is only by slow 
degrees that the mind is brought to an adequate estimate of i 
the grandeur of the scene. Sir Charles Lyell thus describes 
the effect produced on his mind, at a first glance, and after 
prolonged study of all their remarkable features : — " We 
first came in sight of the Falls of Niagara when they were 
about three miles distant. The sun was shining full upon 
them-^no building in view — nothing but the green wood, 
the falling waters, and the white toam. At that moment 
they appeared to me more beautiful than I expected, and 
less grand ; but after several days, when I had enjoyed a 
nearer view of the two cataract^ had listened to their 
thundering sound, and gazed on them for hours from above 
cad 'below, and hod watched the river foaming over the 
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lapds, titen plunging headlong into the dark pool, and 
when I had er^lored the ddightfnl island wMd divides 
the falls, where the solitude of the ancient forest is still 
unbroken, I at last learned by degrees to comprehend the 
wonders of the scene, and to fed its full magnificence.” 
The river passes over the centre of the Hors^hoe Fall 
in a solid column of water of 20 feet; and it is estimated 
that fifteen hundred millions of cubic feet pass over the 
falls every minute. This great water sjwtem of rivers and 
lakes affects the dimate of the older provinces of Canada ; 
and the other large rivets, with the numerous bodies of 
fresh water distrilmted over so large a portion of the whole 
surface of the Dominion, help to preserve an equable dimate, 
and afford many fadlities for local transport. 

Beekoniug Lake Erie and Lake Ontario with the Niagara 
Biver as pa^ of the St Lawrence, the river system trends 
in a N.R direction throughout the whole course from Point 
Fdee, whidi is situated in 42° lat, to Tadonsa^ the earliest 
Fren& trading port, at the month of the Saguenay, in 48° 
2' lat. From this the coast still continues to trend north- 
ward till it merges in the inhospitable shores of Labrador, 
in a latitude which is still os far south as London at the 
Strait ^ Belle Islo. The degrees of latitude indeed, are a 
very partial guide to the dianetcr of the Canadian climate 
as compared with that of the Britidi Ides ; and any state- 
! ment (ff the mean temperatures of the two is deceptive. 

I The severity of the winter, as tested ly the thermometer, 
leads to a very exaggerated impression of Canadian 
, experiences. Owing to the dry, dear, bradng atmwphere 
which generally prsvails, the sense of discomfort produced 
by the raw easterly winds and damp fogs of on English 
I spring suggests an idea of edd, sndi os is rarely thonght of 
in a Canadian winter. There are indeed, every winter, a 
few days of intense cold, os in the summer there ore brie! 
periods of equally intense heat, when the thermometer 
ascends, or descends, through a scale unknown in the more 
I equable English dimate. But throughout the greater part 
of the winter season in Canada the sfy is bright and dear, 
and tiie weather tborou^ly ergiyable; Open sleighs are ifi 
use by all. Sleighing parties of pleasure arc arranged for 
the period of full moon, that they may return home over 
the snow, after an eveningfs enjoyment at some appointed 
rendezvous; skating, snow-shoeing, and other outdoor 
exerdses are in universal favour ; and the sound of the 
sleigh-bellsin the open thoronghfarcs adds tot he cxliilarating 
sense produced by the pure bracing atmosphere. Snow 
accordingly brings with it no such ideas of discomfort as 
are associated with it in England ; while by the farmer it 
is bailed as altogether benefidal. In the province of 
Quebec the snow begins to lie early in November; in 
Ontario it is fully a month later; and it differs correspond- 
ingly at various localities thronghont the Dominion. But 
e v e ry wh ere the appearance of the snow is hailed as ecason- 
able and benefidal. It protects the wheat sown in autumn 
from the frost, affords facilities to the farmer for bringing 
his produce to market, aids the lumberer in collecting the 
fruits of his labour in the forest at suitable |>oints for 
transport by water with the sj)ring freshets, and so con- 
tributes alike to business and pleasure. 

The following tables, carefully prepared^ from official 
reports transmitted to Professor Kingston, director of ^th** 
Magnetic Observatory, Toronto, from the chief rlationi 
thronghont the Dominion, sapjily reliable data for deter 
mining the temperatnre and climatic cbaDg» at the mo- 1 
important points throughout Canada nnd Newfoundland. 

In the column of first frost at Montreal, a.a shown in 
last of the tables, the dates for tbc years IST2, 1673. 
and 1874 indicate the first fall of the iLennometer tn 32% 
while the earlier dates mark the first hoar ftxri of t«f 
antunm. 
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Tm-perature {indegreea Fahr.)for each Month and for IheYear vnfhc^meroiL Pramm^wndfareertah 

Statione in the Dominion of -Camda. ■ ■ ■ . 


• 

' Jan. 

•Feb. 

March.' 

April - 

Hay. 

June. 

Jnly. 

! Ang. 

Sept. 

. .Oct. 

Kov.< 

-Doe. 

1 Ten.- 


O 


26*7 


• 

• 

O . 

a 

. • 

9 

9 



Ontario 

10-8 

20*2 

42*6 

64*4 

66*6 

69*8 

68*1 

58*6 

47*4 

83*0 

20*6 

48*8 

Quebec 

13‘6 

16*9 

26*3 

41*8 

64*9- 

66*0 

70*3 

68*1 

68*7 

47*0 

88*1 

17*1 

42*6 

New Brunswick 

16*1 

18*1 

26*4 

87*6 

46*4 

•67*7 

62*8 

61*4 

64*2 

46*1 

82*8 

19*8 

89*9 

Nova Scotia 

22*3 

21*2 

26*7 

36*9 

44*6 

66*6 

63*8 

62*9 

66*4 

48*2 

86*6 

25*6 

41*7. 

Prince Edward Island..’.... 

20-6 

14*7' 

27*6 

83*1 

46*2 

64*0 

64*8 

62*7 

67*2 

49*4- 

82*7 

22*9 

40*5 

Manitoba 

2-9 

8*0 

9*0 

30*2 

61*2 

68*6 

65*9 

64*8 

61*3 

40*0 

14‘6 

0*6 

82*6 

British Columbia...! 

22*8 

28*8 

•40*8 

61*9 

69*9 

64*6 

72*2 

70*7 

61*4 

49*8 

80*0 

24*5 

48*1 

Newfoundland ..; 

25*6 

22*7 

28*7 

83*8 

48*0 

60*7 

60*8 

60*1 

66*8 

49*6 

38*0 

28*9 

41*4 

Toronto 

22*9 

22*9 

29*8 

41*0 

61*7 

61*7 

67*4 

66*2 

68*1 

45.*9 

36*2 

26*7 

44*1 

Montreal I.... 

16*8 

18*6 

26*9 

43*6 

67*2 

66*4 

72*2 

69*8 

‘60*8 

47*6 

83*6 

18*9 

44*8 

St John, New Brunswick.. 

18*4 

■21*4 

'27*8 

'88*2' 

'46*7 

64*7 

69*7 

69*6 

54*5 

45*6 

86*7 

22*8 

'40*8 

Halifax 

22*9 

23*7 

28*1 

38*1 

47*4 

69*7, 

68*6 

68*8 

67*4 

48*8 

37*8 

25*8 

48*1 


Averages of the Highest 'Temperatures in each MorUh and Year for various places in the Dominion of Canada 

from three or more years. 


■■ 

JflIL 

Feb. 

March. 

April. 


Juno. 

iTnly. 

Ang. 

Sept. 

Oct. 

■Nov.‘ 

Dee. 

Tear. 

OliTARIO. 






» 





. 



Toronto 

43*9 

46*1 

44*4 

46*2 

61*9 

.62*8 

6?*2 

72*8 

-76*2 

78*6 

86*1 

86*6 

89*2 

87*0 

86*0 

86*2 

81*2 

81*2 

68*6 

72*8 

*90 

66*9 

67*2 

47*3 

44*6 

91*1 

Goderich 

891 

fiftl 


'Woodstock 

47*3 

46*7 

43*8 

40*9 

Do 0 
61*2 
47*8 
46*8 
44*9 

Oo 0 
62*0 
65*7 
60*6 
65*8 

7o 0 

77*6 

73*6 

72*8 

68*9 

88 6 
85*5 
81*3 
83*2 
87*4 

02*0 

89*6 

87*1 

90*6 

93*9 

PS *8 

89*6 

91*6 

92*2 

93*8 

92*6 

90*9 

88*5 

91*8. 

88*7 

89*1 

85*6 

89*2 

86*8 

84*2 

io 0 

73*1 

78*4' 

78*6 

75*4 

Di 0 

60*9 
' 68*6 
.66*8 
67*8 

68*8 

46*4 

41-2 

02-8 

Barrie 

'46*4 

48*9 

98*6 

Peterborough 

04*2 

Pem'broke 

40*7 

95*1 

Quebeo. 

Montreal 

ooo 

43*3 

87*6 

62*8 

48*7 

73*8 

61*4 

87*1 

81*9 

89*9 

92*8 

90*1 

fiOeR 

84*1 

79-9 

44*6 

96*1 

Quebec 

88*8 

■90*6 

New Brunswick. 




fO 17 


St John 

40*8 

42*0 

41*0 

39*9 

45*8 

48*0 

66*8 

60*1 

67*2 

77*8 





60*6 

69*4 

64*2 

66*9 

44*6 

41*8 

ir9*0 

88*6 

Bass Biver 

88*0 

fO D 

. f D 3» 

fU D 

Nova Sootu. 

Of X 

OO X 


Halifax 

47*4 

48*2 

45*7 
, 42*2 

62*1 

47*2 




86*1 

85*9 

86*4 

82*9 

mi% 


69*1 

65*8 

48*8 

48*2 

88*8 

Glace Bay, 0. B 

67*0 

to 47 

70*4. 

OO 26 
80*0 

OJl u 

76*2 

76*0 

f A ft 

69*4 

86*7 

Sydney 

48*7 

43*8 

• 49*2 

67*2 

76*4 
• « 

79*6 

88*4 

84*0 

69*2 

66*9 

48*1 

86*6 

Prikoe Edward Island. 

Charlottetown ,, 

48*8 

41*8 

49*1 

62*6 


78*8 

87*0 

82*8 

78*8 


66*0 

45*0 

•87*0 

Manitoba. 

19 4 

OO 0 

Winnipeg 

27-6 

86*6 

88*6 

Aijfi 

BO«fi 






48*4 

80*0 

96*1 

BRmsn'CoLUMBiA. 

Snence's Bridge, ) 

Thompson Biver ) 



tfl 0 

vO 2s 

026 0 

Oft 0 

fA ft 

47*7 

61*8 

67*7 

80*7 

87*4 

87*7 

96*7 

98*7 

87:8 

77*7 

67*7 

46*8 

96*7 


Averages of ihs Lotoest Temperature in each Month and Tear far various plaices in the Dominion of Canada 

from Cares or more years. 


■ 

Jm.. 

Fob. 

March. 

April. 

May. 

Jnne. 

July. 

Ang. 

Scpk 

Ocb ' 

"Nov. 

Dee. 

Tear. 

Ontario. 

Toronto... i 

- 7'1 

- 1*8 
- 6*6 
- 7*6 
-17*4 
-20*7 
-32*7 

-18*2 
• 9A«Q 


S*4 

O 

80'*6 

28*4 

88*4 

28*5 

27*0 

27*1 

26*8 

87*2 

3l*3 
39*1 
. 44*9 
86*0 
87*6 
86*7 
86*1 
r.. 

49*7 

46*4 

46*4 

48*8 

4l*4 

44*6. 

48*8 

44*1 

84*8 

86*3 

85*4 

29*6 

84*1 

0 

’0 

- 2*7 

-12**1 

Goderich 

“ / ft 
1 *1 

19*2 

21*6 

28*0 

22*2 

18*0 

16*3 

11*0 

27*4 

17*6 

24 *9’ 

18*9 

11*9 

‘1*1 

- ,2*9 

- 7*4 
-16*6 

- 8*8 

Windsor 

Woodstock • 

- 7*9 
-18*0 

26 1 
1*6- 

2o*o 

26*7 

-14*9 

-18*2 

Barrie 

0 26 

42*2 

20 2 
26*3 
:16*8 

-19*9 

-22*8 

-26*6 

Peterborough 

“lO f 

— O'l 

46*6 

48*2 

42*1 

36*7 

87'8 

■ 1*0 
0*0 

_ 8*6 

-26*9 

Pembroke .T.... 

OAeR 

— 11 1 

28*2 

80*0 

41*2 

-26*8 

-87*8 

Quebeo. 

Montreal 

lOeO 


44*4 

20*3 

28*9 

26*6 

25*0 

20-0 

26*7 

25*8 

.24*7 

-'12*8 

U7*2 

Quebec 


— lI'O 

68*4 

62*0 

-16*8 

-23*6 

New Brunsavick. 

St John 

.. 11 eA 

— 17 o 

— o*0 

■80*8 

42*2 

46*6 

46*5 

86*4 


1‘6:8 

-12*6 

-.10*6 

Bass Biver 

-20*2 

— o"4 

- 1*2 

20*2 

17*4 

19*8 

81*8 

48*0 

49*0 

48*4 

41*0 

88*7 


-.22*6 

Nova Scotia. 

Halifax 

^ 10 26 

- 0*4 

- 0*7 
0*1 

- 4*3 

25*4 

40*0 

47*8 

41*6 


1*9 

-8*8 

Glace Bav ... 


— 8*0 

26*8 

87*6 

80*2 

44*8 

86*6 

xo / 

.6*2 

- 7*6 

Sydney 

" O 0 

- 4*7 

16*6 

24*8 

88*6 

40*2 

44*2 

87*0 

10*9* 

- 6*1 

-.9*8 

Edward Island. 
Cliarlottetown 

— Do 

-15-0 

. fiRiA 

— 5*8 

-16-7 

14*7 

26*0 

82*3 

88*3 

41*4 

88*6 

XV f 

13*7 

ao.fi 

8*7 

-84*2 

_-16*6 

Manitoba. 

Winnipeg 

- 2*0 

-29*3 

16*6 

14*7 

27*7 

36*6 

44*9 

45*1 

89.4 ■ 

82*2 

8*1 

27*0 

_-38*6 

British Columbia- " 
Spence’s Bridcre.. 

- 7*7 

— 38*2 

- 6*8 

1*0 

81*7. 

■ 25*4 

.89*4 

88*1.- 

• 41*2 

.6S'0 

40*4 

.■ 49*7 

■ 26*1 

.36*8 

2*8 

i*7 

-16*7 
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MmMy and Annual RainfaU m Inches for various places in the Dominion of Canada from three or more Teara. » 



Jin . 

Felh 

Mndi . 

A ] nfl . 

May . 

Jane . 

Julf . 

Aag . 

■ Sept . 

Oct . 

Kor . 

See . 

Tear . 

Toronto 

1-23 

0-89 

1*62 

2*44 

8*25 

2-98 

3*25 

8-02 

8*72 

2*89 

2*98 

1*65 

29*42 

Godetirh 

0-66 

0-65 

1*39 

1*81 

8*88 

2*39 

2*04 

2*78 

8*28' 

2*46 

1*44 

0*84 

23-92 

Windsor 

1*19 

1-14 

1*56 

1*87 

8*63 

8*15 

2*41 

2*14 

1*69 

1*76 

2*42 

0*82 ; 

23*78 

Woodstock 

• 0‘ S 9 

0-68 

1*31 

1*60 

8*04 

2*45 

2*96 

4*41 

2*93 

2*64 

0*95 

0*82 i 

24*28 

' Banie 

0-01 

0-18 

1*12 

1*66 

2*84 

2*87 

3*01 

2*28 

2*84 

2*85 

1*42 

0*63 1 

20*71 

PeterborouKh 

0-64 

0-86 

1*01 

1*89 

1*96 

2*08 

2*45 

2*60 

3*22 

2*93 

1-81 

0-65 i 

20*55 

Pemlnpke 

0-15 

0-16 

0*56 

1*88 

3*06 

2*28 

2*61 

2-86 

3*21 

2*58 

1*09 

0*21 ; 

19*49 

Montreal 

0-64 

0-42 

1*41 

1*80' 

2*26 

8*01 

2-26 

8*62 

8*9 

3*75 

2-66 

'0*85 ' 

27*26 

Quebec 

0-26 

0*00 

0*42 

1*17 

2*62 

1*11 

2-52- 

4*27 

2*81 

2*89 

0-95 

0-00 ; 

19*26 

S t John .' 

2*13' 

2*86 

2*23 

8-14 

4*61 

3*00 

3*45 

8-89 

4*38 

4*68 

6*33 

2-67 ! 

33*27 

Bass River 

1-30 

0*1 S 1 

0*02 

2-18 

2*83 

8*30 

2*58 

8*77 

2*58 

4*88 

3*78 

1*15 1 

29*78 

Halifax 

3-66 

8-39 

2*91 

8*10 

4*17 

8*04 

2*87 

8*61 

3*69 

6*02 

4*68 

3*44 ! 

43-08 

Glace Bay, C . B 

4-29 

4*35 

8*96 

4*22 

8*49 

4*50 

3*95 

4*27 

5*37 

6*44 

5*69 

4*96 i 

55*49 

Sydney .'. 

OnaTlottetom 

3*49 

3*16 

2*20 

4*03 

3*46 

3*16 

3*42 

6*07 

5-48 

5*04 

6*88 

4*03 

49*42 

2-27 

0*68 

1*12 

0*97 

2*44 

8*79 

2*92 

8*48 

8*04 

4*62 

2*46 

1*06 i 

29-75 

.• Wumipeg^. 

Spences Bridge 

0-00 

0-00 

0*33 

0*80 

2*72 

8*84 

2*76 

2*12 

8*73 

0*64 

0*00 

0-00 t 

16- E 3 

0-08 

0*19 

0*00 

0*21 

0*78 

0*81 

0-25 

0*47 

0*82 

0*20 

0*37 

0*20 , 

3- E 8 


Average Fall of Snow in the teveral Promnees of the Dominion of Canada^ with the number of Dagi Snow, 
I and number of Dayif Bain. 


- 

• • 


■ 

Depth of Snoir la laehei. 




Total 

Snoir 

ta 

SCHOB . 

Xo-of 

Dafi* 

Snoir. 

Ko.af 

Dir* 

Itala. 

Septeiaber. 

Octetm. 


December. 

Jaaaaip. 

Fcbniux. 

Uiicb. 

Aptffl. 

Stip. 

Ontario ...'. 


2*2 

13*5 

20*1 

25*1 

14*9 

19*9 

fi*S 

S 


58 

S 9 

Quebec 


2*0 

13*9 

23*2 

31*8 

16*4 

17*5 

8*8 

1*4 


69 

94 

New Bmnswick 


1*8 


31*9 

19*2 

10*6 

15*3 

10*2 

0*8 


58 

107 

Nova Scotia '. 


0*8 

■fSS 

21-9 

17*6 

18*9 

11*8 

13*3 

1*1 

92*4 

52 

117 

Prince Edward Island 



12*5 

26*9 

15*6 

22*1 

17-6 

17*2 

0*5 

112*4 

78 

129 

'Manitoba '. 

8*1 

4-8 

11*6 

8-9 

7*4 

18*4 

9*7 

3*6 

Hisis 

62*5 

59 

62 


... 

eoa 

• 6*0 

8*7 

10-0 

6*5 

3*3 

S 

■n 

33*5 

27 

66 


Dates of Certain Periodie JSvents at Toronto and Montreal. 


Tear. 

Toboxto 

Monnux. 

Pint Snoir. 

Fint IVoit 



First Snoir. 

First IVort. 


1849 

1850 

1851 

1852 

1863 

1854 

1855 

1856 

1857 

1858 

1859 

1860 
1861 
1862 
1868 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 
1878 
1874 

October 20 
November 10 
October 25 
November 11 
October 25 

" 1 
:: li 

September 26 
October 24 
,1 25 

November 8 
October 8 

” ” 

November 4 
October 16 
18 

November 10 
October 17- 

•• JS 
11 20 

.1 13 

Septexober 

ti 

” g 

- g 

** 22 

" a 

:: ^ 

.. 22 

August 30 

„ 26 

September 17 

" jI 

ft 

» 17 

August 31 

1, 2< 

September 18 

„ so 

April 27 
20 

May 8 
.. 20 
.. 10 
A^ 29 
May 8 

April 25 
June 4 
April 25 
blay 6 
April 23 
May 6 
Apffl 13 

26 

3&y 2 

Apffl 23 
May 1 
April 5 
» 12 
„ 23 

„ 26 

March 29 
April 8 
March 24 
April 17 
March 81 
April 8 
» 16 
*» 10 
Manm30 
?» 2/ 
Jrmc 27 
March 16 
29 

Feh. 28 
14 

3Iarch 2 
April 1 

ff 2 

March 27 
Apd 1 
,, 1 

1, 1 
MardilS 
April 9 
o 

»l “ 

„ IS 

November 27 
.. 17 

October 25 
.. 17 

» 24 

” »4 

November 1 
October 20 
November 4 
October 20 
September 29 
October 23 
November 10 
,, 11 
October 8 

„ 28 
.1 4 

November 5 
October 17 
September 27 
October 29 
„ 18 
» 11 
29 

„ 31 

October 6 

to * 

September 17 
12 

.. 11 
August 9 

» 26 
September 7 
August 25 
October 7 
September 3 
6 

August 24 
October 24 
September 26 
October 21 
Snjfembcr 16 
„ 23 

October 24 
September 2S 

:: 1 
October 12 
.. 29 

.. 13 

April 13 
1. 14 

.. 6 
„ 16 
.. 14 

» 30 

» 11 
May 31 
April 27 

" F 
.. 23 

May 20 
April 17 
liny 7 

ti 2 

April 18 
1, 20 
May 3 
o 

April 23 
Moy 3 
April 5 
March 27 
April 24 

May 14 

6> 

If •• 

April 7 

’• 1 

" 

ti ••• 

.. 25 

.. 23 

.. 24 

„ 18 

1, < 6 
.. 4 

.. 10 

1. 24 

23 
t. 25 
13 

.. 10 
10 
oo 

19 »•* 

fi 17 

;; n 

! 


Ab viU be seen from tbe previous tables, January and 
'February are tbe coldest months of the year. Throughout 
-the whole of Canada steady sleighing is reckoned upon 
•during those months. In Quebec and in Manitoba a lon^r 
period of sleighing can bo rdied upotu In Ssora Scotia, 
New Bmnswick, and Prince Edward Island, and also on 
the Pacific coasts the temperature is modified both in 
Biinunnr and winter according to vinni^ to the sex Abrupt 
•changes of temperature occur both in summer and in winter. 
A pmod of great cold early in the month of January is 


so frequently followed by a complete change that its perio- 
dicity is reckoned upon rmder (he name of tSc January thaw. 
Snow finally disappears in Quebec about the middle of 
ApriL ]h Ontario it is generally gone a menth carL-cr. 
The table of average fall of snow given al-ovc fbo« iu 
prevalence at various central {joints in each of the { rovisres 
of the Dominion, from October to the cad of A{ riL 
Ploughing usually oonuncnccs in Ontario al<at th** 
roid^c of April and in favourable sea'.' m {.tvl'.ac»-d 
into the month of December. But thruughcat the D^mi- 
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nioiij stretc^ng &s it does across the continent and 
embracing an area nearly eq^oal in size to Europe, the 
period varies vrith the localily, and is affected by the 
vicinity of the great lakes or othw local influences. Cattle 
are tamed oat to graze in April, feeding in part upon the 
tender shoots of thQ spring forest growth, until the appear- 
ance of the young pastare with the disappearance of the 
snow. BeEore the end of July harvest begins ; and with 
the rapidity of growth under &e warm Canadian sides, the 
hay, grain, and root-crops follow in svdft saccession ; the 
cleared land is brought again under the plough, and the 
autumn sowing of wheat is carried on till ano&er abrupt 
change brings the season to a close. In this way me 
Canadian climate is marked by the striking contrast of two 
seasons — ^summer and winter, — bringing with them alter- 
nations of fraitful labour and of repose intermingled with 
profltable industry and pleasure. This characteristic pre- 
vails with slight variations throughout the greater part of 
the Dominion. Manitoba presents in t^ respect no 
marked divmsity from Quebec or Ontario. Spring opens 
nearly at the same time from Bed Biver to the AtTinbj i s cft. 
]^ly in April the alders and willows of the Saskatchevwin 
country are in bbom ; the^ prairie anemone covers -the 
southern exposures to the very verge of the retreating 
snow. May there brings with it more of the trae summer 
h%t than in the provinces on the St I^wrence. But the 
n^hts are cool, and throughout the period of greatest heats, 
the coal night breezes beget a welcome and refreshing 
change, accompanied with heavy dews. This protects the 
cereals from the effects of drought even in 'the driest 
seasons, and produces a rich growth of prairie grass, 
making the climate peculiarly favourable for the stock 
farmer. The Bev. Professor Bryce, of Winnipeg College 
thus writes ; " The juncture of the seasons is not v^ 
noticeable. Spring ^des insensibly into summer, summer 
into fine autumn weather, which, dunng the equinox, 
breaks up in a series of heavy gales of vdnd accompanied 
by rain and snow. These are followed by that cUvine 
aftermath, the Indian summer, which attains its true glory 
only m the northrwest. The haziness and dreamy fervour 
of thm mysterious season have often been attributed to the 
prairie fires, which rage over half a continent in the fall, 
and evoke an enormous amount of heat and smoka” His 
^n observations incline him to accept this explanation. 
Winter begins with crisp clear iveather, which grows 
increasingly cold and cloudy. The wind wheels to the 
north-east, and with it comes the snow, and the long 
steady winter of the Canadian year. 

rjm character of the Manitoba winter is thus described 
by the same intelligent observer: — ^"The winters of the 
north-west, upon the whole, are agreeable, and singdarly 
stMdy. The moccasin is dry and comfortable throughout, 
and no thaw, strictly speaking, takes place till spring, no 
umtter how mild the weather may bo. The snow, though 
Btollow, weara well, aud differs greatly from eastern snow. 
Its flake IS ^ and hard, and its gritty consistence re- 
Mmblea white shppery sand more than anything else. 
Generally speakmg, the farther west the shallor^ the 
raow, and the rule obtains even into the heart of the 
KMky Mountams. In south-western Ontario the winter is 

^ 5 the soil of the 

Ontario out of comparison; 
^ to exchange the crisp; 

Manitoba for the rawness 

‘"4 "<* ftoM of .dnter, 

Canadian “ reference to fSe 

cUmalc is exc^SoMl i respect the north-west 

• “optional m its character. Frosts are common 


there in the nights of September ; but the fact has been 
noted by many independent oteervets, that frost which 
would injure grain in many other countries, appeals to be 
innocuous on the Bed Biver and the Saskatchewan. 
Various reasons have been .assigned— such as the diyness 
of the atmosphere, the heat-retaining character of the soil, 
and the sudden change of temperature that enables vigorons 
plants to bear an atmosphere at 20° better than at 35° 
when the latent heat' of the earth and the plants has been 
given off. But whatever be the true cause the fact 
appears to be well attested. The chief lesson which 
experience has taught the farmer is to sow his wheat eady 
in the spring, so that the ear shall be past the milky stage 
before the frost comes. 

The climate and other conditions to the west of the 
Bocky Monntains are necessarily marked by much greater 
local variations owriug to the broken character of the 
country, with its ravines and deep narrow valleys. Stock 
raising has hitherto largely occupied tiie atteution of the 
farmers on the Pacific slope, where the farms are called 
** randie^" after the fashion of the stock farmers of Cali- 
fornia and Hew Mexico. The ground produces both 
cereals and vegetables where irrigation is resorted to, os in 
the plains and valleys of those states. But the rid 
natural grass which abounds furnishes nearly all that is 
needed for the profitable raising of stock; and until a 
large female immigration restores in some o^quate degree 
the natural proportion of the sexe^ the rough life of the 
** ranch," with its “ corral," or cattle-pen, will be preferred 
to the more settled industry of the agricolturist. 

The capacity of the different provinces for profiteble 
industry, and the character of -their native prodnclio^ 
will be found set forth in detail In the separate arfadw 
on each province. It' is vain to attempt any defaued 
account of the soil and other local specialties of hau a 
continent. The Geological Survey, carried out under tie 
able direction of the Ute Sir W. B. Logan and his successor 

Mr A. B. C. Selwyn, has largely contributed to an accurate , 

knowledge of the agricultnim capabilities, as well- as 
inineral resources of the country. Vast erew co^ 
diiefly of loam, with a substratum 
throughout extensive tracts of forest by a rich vewts 
mould, the accumulation of ages. The prame la^ 
not less available ; and th^ are now being surveyea 
explore^ alike for the requirements of the settler ana m 
economic and smentific results. 


The Beports of the Geological Survey of yox 
in this way a readily accessible guide to 
the country, and the suitability of „»»r 

and provinces for settlement. Entire distnw ' 

sqmu« miles in extent prove, to be .-'jicb 

dqiosits from 30 to'40 feet deep, of soil ^ ^tbont 
as to bear good crops of wheat for successive y^ . 

manure. Others of nearly equal value ate fo 
on red sandstone, trap, serpentine, 8* 

strata most favourable for agriculture. . -—jig too 
along some of the rivers, for miles in to 

rich for wheat, others of a good 
and requiring the usual English rotafaona , • 

on the other hand, there exist ®o°®“^^-i----cfllSiirvey» 
tiiin, and stony soils. The Beports of theGw^ ^^^ ^^^ 
in presenting sn account of toe . 

the various strata, and their ag^cultunu .. 

prove of great value to toe imnugran^ us 

interested in toe lands of Canada. i. 

The soil and climate of CMada^ so® , jj^tg 

produces a much greater variety of ffl® ^ .--j Besw** 
is usually grown in Great Britam or jicwR ■ 

wheat, barley, oats, rye, pease, turniWi ]^. pjdgBcts®^ . • 
fla:^ hops, and too other ordinary agricul 
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England, vrliicdi ace oil raised in abandonee, Canada gioirs 
tobacco, rice, maize or Indian com, and froits of Trarmer 
cbmes than the British Islands. Tbs full and steady heat 
of the snnuner matnres irith sniprising' rapidity the most 
yaluable prodnetions, vrhile the long period of tepose of the 
Canadmn iriater is not only amply atoned for by the tapid 
and Inxnriant vegetation of the snmmer, bnt, no donbt, 
contribntes to sa^ lesnlts. 

Fruits aud VegOaMes. — ^The fruits' of Canada embrace 
all that are familiar to the English gardener, with others 
which the snmmer there is not warm enou^ to bring to 
xnatvaity: Tba dnest meloas are grown in abundance in 
the open ground. Li favourable seasons peaches are plentifnl 
in the Niagara peninsula, and in the sentlt-westem portions 
of Ontario, along the shores of Lake Erie and the Detroit 
Biver. The vine is cultivated largely in open gardens, 
lie Isabrila, the Delaware, Clinton, and other varieties d 
grapes attain to perfect size and excellent flavour in the 
open air; and the mannfactnre of native wines is now 
successfully prosecuted to a consideiable extent 

Wild fruits abound in grrat variety throughout many 
Canadian districts. The wild vine (Vitis vulpina) is 
abundant everywhere, twining its tendrils around the tranks 
and over the branches of the forest tree^ and yielding 
clnsteis of small gcajies, inviting to cultivation. Among 
the other wild fruits may be mentioned plums, cherries 
raspberries, brambles or bl^kbetries, strawteirie^ whortle- 
bemes, blaeberries, gooseberries, black and red currants, 
jnniper berries, cranberries, hickory and bazd nuts, and 
walnuts. The raspberries ripen in such abundance that 
ouoimons quantities are anm^y preserved and sold both 
in the Provinces and the United States. The blnebeny is 
also extensivdy sold; and the wild strawbenyforaidies an 
agreeable dessert in many parts of the eastern provinces 
throughout the latter part of July and August. 

Apples and pears are now lai^^y cnltivated. The island 
of Montreal has long been himons for its frats ; and the 
annual produce of the orchards of Ontario is ezported to 
the States and to Exuope. Yegetables for the table are 
^T«in successfully cultivated in greater varieties than in 
England, and in sudi quantities that thqr laigdy 
exported. Tlie tomato flourishes and yields an abundant 
eiop. Cauliflower, vegetable marrow, squash, Erench beans, 
pease, lettuce, spinach, celery, asparagus, rhubarb, and all 
the more common vegetables are grown in abnndance in 
the older provinces. Tlte climate of Manitoba, notwith- 
standing its excptionally low temperature from December 
to ^ves promise of equally satisfactory results. 

Professor Bryce, after noting sud examples of agricultural 
produce as that of one old settler who obtained 4^20 bushels 
of wheat fhnu 11 acres, and another who by garden culture 
produced the enormous jidd of 134 bushels per acre of 
oats, thus proceeds: "These are given both as proof of 
the capabilities of the country, and of the advantage of 
careful culture. The ordinary table v^tables are surpris- 
ing in their growth, and reach a pimigious^ size. The 
writer has seen nothing in his previous experience equal- 
ling the vegetable production of the province; and the late 
iientenant-governor, Hon. Mr Aidribald, after testing the 
matter in his own garden, gave the same as lus experience.” 

The exports of frnit and vegetables, the growth and pro- 
duce of the five easterir provinces of Canada, for the year 
1874, induded fruit to tire value of $128,904, and vege- 
tables to the value of $332,068. Bnt while tMs produce 
of the finer fruits and vegetables for the table shows 
exports to the value of $460,972 in a single year, snd thru 
beon evidence to the character of the soQ and climate it 
conveys a very imperfect idea of the actual produce of 
Canadian orchards. Apples espeddly are in constant use 
at the table. Throughout the southern portion of Ontario 
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thousands of acres are planted with irnit-trees, gelding 
valnable crops of the finest quality, and forming an even 
increaring source of wealth to the farmer. 

Flotem.-—'Ibe fiom of Canada naturally comes in order 
along with its agriculture andgarden produce ; bnt to ft fat 
with^ the Butgect efiTectnally would require a botanical 
treatise on the whole flora of North America. There is 
the ridi flora of the forest, whidr disappears with the 
dealing the land for purposes of agricnltnre, and is even 
replace in part by an immigrant flora, brought in with 
the hay and gr^ seeds of the European settler. Again, 
there is the bdllaat Ootb, of the prairies, which, in the 
full season of snmmer bloom, are resplendent with blnc^ 
scarlet, and yellow petals. The Bo(^ Mountains, and the 
rugged slopes of the Padfio province, hare also their 
characteristie flora; while the shallows of the lakes and 
rivers abound wiA beantifnl aqnatic plants, foremost 
among whidi is the Njmphcca ^orata, the magnificent 
sweetrscented white vrater-Iily, which converts many a 
broad lagoon into a beautifid floating garden. 

It will better accord with the practical aim of this 
artid^ to note that the honiy-bee flourishes in all the pro- 
vinces of Canada; aud, as will be seen by the following 
table showing the produce of a single year, is cultivated 
with profitable success in the fonr older provinces : — 



niTtt of Btc*. 

VoiiiiS* el noBtf 

XoTB SeotlB 

Kew Bnmswlek 

Qathee 

3,038 

5,854 

41,295 

9I,C04 

21,374 

90,004 

048,310 

1,239,612 

Ontan".-. 

TotiiL 

144,791 

1.999.300 


Forests. — The forests of Canada abound in fine timber, 
adapted to olmost every variety of useful or ornamental 
work, and furnishing one main element of wealth to the 
{rrovince. Foremost in point of utility are the white and 
red pme, annually exported in large qnnntities to the 
United States and to Enrojie. Three-fonrtbs of the square 
and flatted timber produced in the Ottawa region in 1873 
was of white jnne. Cedar, red pine, and railway-tics chiefly 
made of tamarac, were the others which were produced iii 
largest quantities. Fine trees of 100 feet high ore not un- 
common; and instances arc not rare of trees greatly 
excerriing that bright. 

The pine prepared for exportation is made into sqnarcd 
timber, measuring from 60 to 70 feet in length ; or into 
waney timber (os it is called when only partially sqnarcd 
or flatted), averaging generally the same lengths tbough 
sometimes nmning to 100, or even 120 feet. For the 
native market the nusqnar^ log is cut into convenient 
length of from 12 to 15 feet for the saw-milL The 
white oak, besides being made into squared timber not 
greatly inferior in dimensions to the white pine, serves cl*o 
largely to supply staves both for the English and the IVcst 
InSan markets. The number of pieces of squared and 
flatted timber produced in the Ottawa district alone in 
1873 wos 303.268, and the number of nnsquared logs fer 
the same year amounted to 2,024,980. The elm, beech, 
ash, maple, walnut, cedar, birch, and tamarac are el! 
vriuable products of the Canadian forests. The black 
walnut and the birds'-eyc and curled maj-lcs ere now in 
special demand in England for cabinet and fancy werk. 
ne sugar maple is aho of value for the tap wLi'h it 
yields during early spring, from which excellent surer i* 
made in cvGr-inrec3.«ing quantities. The vicld s.f map> 
sugar produced in the four older provinces in ]o7] 
amermted to 17,276.000 E*. A mcplc prove, as i* i» called, 
is accordinclv regarded ns a valnable feature on a Cs.r.a)::aa 
farm. 
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The value of the immense forests of Canada is becom- 
ing more apparent every year. The year 1874 \ras one of 
reduced exports and imports, as compared mth any pre- 
vious year since the confederation of the provinces, ^ Never- 
theless the total produce of the forest exported dimng that 
year, apart from what was required for use within the 
Dominion, amounted in value to $26i817,715. Of this ■] 
rimW to the value of §14,928,403 was exported to Great 
Britain; the United' States' received to the value of 
§9,654,890 ; South America to the value of §920,309 ; 
the Br itish -West Didies to the value of §602,487 ; and 
the remainder went to the Spani^, htench, and Dutch 
West Indies, to France; Portugal, Bdginm, Germany, and 
TTnlln.ti<i^ and to re^ons and colonies-beyond the Pacific. 
Australia took to the , value of §60,081 ; China, §38,024; 
Briti^ and Dutch Guiana, §23,452 ; and Honolulu, the 
Axoxes, South AMca, and other countries, in lesser propor- 
tions. In addition to aU this, the forest produce required 
for home consumption during the same period cannot be 
estimated at a less value than .§3,000,000. ' 

Canada 'is becoming every year more important as an 
agricultural 'country.^ It is exporting not omy grain but 
auo cattle to the En^h market ; and when 'the rich 
prairie lands of the North West are brought under cultiva- 
. tion its agricultural produce wiU probably rank foremost 
in value of that of any nation in the world. But at 
present the produce of the Canadian forests exceeds in 
value any other yield of the growth, produce, or manufac- 
ture of the Dominion. ■ The total value of the exports of 
Canada for 1874 amounted to §73,926,748'; and of this 
§26,817,715 was the produce of its forrats. The import- 
ance of this branch of native industry caimot therefore be 
overlooked. The Governments of the different provinces 
g^t licences to those engaged in the timber trade to cut 
timber over vast tracts of land, under the name of 
‘^timber limits.” ‘These are in most ^es xemote from the 
settlements ,* and much ability and foresight are required 
to make adequate provision for the large bodies of men, 

< horses, and oxen, to be employed in catting down .and' 
preparing the timber for the market, and transporting it to 
suitable points for rafting. Much rapital is accordin^y 
embarked in the trade. Hay and other .^requisites have to 
be accumulated at suitable stations. Large gangs of lum- 
berers follow at the proper season. Lumber shanties are 
constructed capable of accommodating from 23 to 60 men. 
The structure is made of logs hewn on the spot, and forms 
a square tor oblong edifice surrounded on three sides with 
tte baulks, or sleeping-berths, of the men, while the 
fonr& tide ia occupied ly the dresser or working-tableland 
other requisites of the cook. 'The centre is opm to the 
and underneath this only opening for light or air 
a h uge wood fire is kept constantly replenished. Over it 
Batches the crane' on wluch the cook hangs his pot ; and 
thus the fire answers the doable purpose of warihing and 
ventilating the dormitory and cooking the fopd of its in- 
um^. The shanty-cook is an important inember of the 
utue conmumty.^ Salt pork and beef, pease-soup, wheatmi 
oread and tea, with potatoes, white beans, and onions, are 
ttoe staple of the luinbeivshanly faro. As a rule, iutoxicat- 

♦V® * excluded; and thus provisioned 
tbe foreman selects the proper trees, and lumbering opor^ 
faOM prowed throughout the winter. Many thou^ds of 
through the whole winter foUingtho trees, 
and hewing them into squared tim^"’’ 

to awtmg them down the rivers to the' mills, or dLotiy 

^ ^ are in many plac^ 
1 <^cter unfitted to the rate p^ 
^ ^ expended'^ in 
timber-sbdes; and on some of the main chan- 


nels, as on the Ottawa, the construction ahd main t anq nAp of 
the chief timbertiides are undertaken ly the Government. 

It is erroneously supposed by many, who are unfamiliar 
with the character of tiie Canadian forest, that the work of 
the lumberer resulte in the clearing of the land. - Only the 
finest ii^-grown trees are selected fur the lumberer’s 
and it is csdccilated that* the same district may he gone 
over by the lumberer every twdve or fifteen years. Hence 
if the destructive fires which from tiihe to time do such 
■ imiwAtiBB injury can be guarded against, and the opersfions 
of the l umb erer are carried' on witii due 'care^ under proper 
oversight^ there is no reason why the fote^ of' Canada 
s hould not remain a permanent source'of natitiial wealth 
In the new clearings , in the "ridniiy of Inmhering dis- 
tricts, the farmer ^ds a ready dmnand for all his pmdnc^ 
and employment -for Mmseff, his horses, and his‘o^ 
dniing the leisure of winter. In' this way the lumbOTng 
business helps to promote the settlement of new distac^ 
and attracts a population to locahties whidi otherwise ^gat 
long remain a wildorness. In free-grant districts, asm 
the Mnskoka region on .the Georgian , Bay, whwe new 
settlers are engaged in thtir first hard straggle to tianaom 
the wilderness into fruitful farms, the earliest savings of the 
fiirmer-are frequently expended on a yoke of o^cen; ano 
thus provided, his services are welcomed ly the lumber^ 
and he can find profitable ' ernpliymhht throughout the 
winter. On the breaking up of the firost m spring the 

produce of the .winter's lumbering, is -floated ^vrn the 

nvers. There, at suitable .points on every availato lapa 
or waterfaH, large xnilb are erected for sawmg up the ^ 

chmfly. for tbe English and American nmrlrota -^e^^ 
timber for the foreign markets » -put to^w ip ^ 
run down the rivers to suitable pointe, 

•formed into great rafts, and so floated 

rivers, as on tbe Eiver St foreisa > 

they are finally broken- up, and shipped for then 8^ 

destinations. , , . . ^ a. ’«wa of a 

Few among the many tights which ““L^^oae of 
voyager on the St, Lawrence are more calHcfeet 

those floating "village^ consisting often of 150, 

of ttnte, Soond togetlier into oM 

slinntin, its Usang fees, aecoi^ tadM 

hearth, and its banners streaming m 

glides along. Much skill is reqniw w ^ 6 ^ j 

■down the grit riven. 

inland timber limits ^ tdler^ '^iLvonoffteiri^ 
drams; each dram.hto its own gangM ^ 

crew, and so many drams fonn 

tiderable rapid the rrft ’Bmaratelyj 
ponent part^ and cribs t^en Thus 

again put together '-nnent, ** 

nmted, the raft moves onward within the 

times by sail and oar, 'until, it *iie coves oho« 

boomh of the great timbw merchanta m tn 

Quebec. nanaAi in e® 


aninial life of its seas arid rirara m o® ‘on the 

inexhaustible .sources rf'w^tb. aoj 

in the estuaries, and and on'thel*^^^ 

rivers, the most valuable fi* Scents 

coasts and those of 

another annual source of wetitL ^ ?^0to lOp 

in Canadian waters, fr^uentiyvragl^ . gagtern ri ^ 

the finest salmon abound b^m^^ j„ those ^ 
emptying into the Gulf of St lia . » ^ quan® , 
BrScolumbia lake t^t m ^ 

weighing firoin 10 tp-^O lb; an 
lakes teem with beautil^ and mnskin®®^ 

ing from 4 to 6 B). The white fish 
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esteemed for their delicacy and richness of flaTonr ; and the 
xetnms^of the fisheries, as given in the separate accounts of 
the varions provinces, riiow the relative abundance of cod, 
haddocl^ xoaekerd, hening; salmon, habbnt, white and 
other prince of the Canadian fisheries. 

The returns of the last census show tiht in 1871 

C oduced 82,844 quintals of codaudbaddod^ and 685,272 
mis of fiish of varions sorts, berides 678,894 gtllnp;; of 
fish oil ; and the total valne of the ]^odaoe of the fisheries 
ei^orted during the fiscal year 1874 was $5,292,368. The 
quantities here stated are esdnave of the Tenable fi«bAriA« 
of Newfoundland, which emfdqr large fleets, and yield a 
coire^onding xetotn from cod, saWon, herring, mackerd, 
and oriter from the oil of the whale and cod, and 
from seid-skins. 

Nmther British Columbia nor Manitoba has yet been 
brought within the provisions of the Fisheries Act; and 
the totd yield of their fisheries can only be approrimatdy 
estimated. Yalnable oyster beds exist on the Bacific coasts 
of the Dominion. The salmon fishery promises, if rightly 
protected and regulated,^ prove a valuable branch of 
indnstiy. Dniintg the year 1873, 195 tons of salmon 
were canned for export; and 4000 bands were salted. 
In the great lakes and rivets of Manitoba the white fish 
are no less -abundant; and they constitute an important 
source of supply of food in certain seasons of the year 
thron^ont the whole North West The total valne of the 
yield of the fisheries of the Dominion for the year 1874 
was estimate at not less than $11,000,000. 

Canada has been esteemed from its earliest discovery 
for its valuable fnr-bearing animals^ and was prized ^efly 
on this account so long as it remained a pendency of 
France. In 1670 Charles II. granted the duirter to the 
Hudson's Bay Company, whereby they acquired the exdu- 
nve right of trading with the Indians in the vast regions 
VBgndy recognized as surrounding the great inlet from 
which the company took its name. In 1783 a rival com- 
pany was established under the name of the North-West 
Company, whidi claimed that, as the Bo^ Charter of their 
rivals had not been confirmed by Farlmment, all British 
subjects were free to engage in the for trade of the North- 
West The results of the jealousies and hostilities of the 
■two companies ]^yedan important part in the early history 
of Cana^ and in the &st attempts at settlement on the 
Bed Biver, wMch pared the way for the rise of the new 
prorince of Manitoba. After manjr bitter contentions, and 
after impedmg each other's operations for jeaxs, the rival 
companies at length effected a junction in 1821 ; and the 
fnr trade hosnince been successfnlly prosecuted under their 
joint action, till the acqnisition by Canada of the north- 
west territory as a necessary step towards the prosecutioa 
of the plans of confederation, and the formation of new 
provinces thronghont British America. 

Theta still xemaias, hoaerer, not only a vast extent of 
nnoccnined territory in which for many years to come the 
hunter and the trapper will find undisturbed sway, but 
the regions around the Hudson’s Bay, and stretching west- 
ward to Alaska and northward to the pole, must ever 
remain a shelter for fur-bearing animals, nod a resort of 
the bnnter. All the fnrs collected for the great fur com- 
pany arc shipped to London : — in part from their factorira 
of York Fort and Moose Biver, on the Hudson’s Bay, which 
are visited by a riiip from England every year, and in part 
from Montreal and Ctdnmlna Hirer. 

In the ricinify of Canadian dearings deer ate still found 
in abundance, and venbon is plentifnl daring winter in all 
the markets of Canada. Bnt wherever the deer abound 
wolves ate sere to YoHow ; and wheraver tbiqr occur 
dreep-fazming is impossible^ and their depredations on the 
fotmet’s sto<^ nuiko them an object of speciel dislike. In 
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order to encontage their extermination n premium is ppid 
by Government for the head or scalp of each wolf produced 
to^a local magistrate and it is not nneommon in new dis- 
tricts for the settler to pay his taxes in wolf scalps. By 
this means they rapidly d^ppear bom the neighbourhood 
of the settlements. The bear is another mischievous native 
of the Canadian foresta The winter furs both of the bear 
and the wolf are prized for robes; and their value furnishes 
an additional stimulns to the extirpation of both wherever 
the country is settled. Beyond the settlements, in the 
remote recesses of the undeared forest, the braver still 
abounds. Foxes of diverse kinds (silver, grey, red, and 
black), racoons, otters, fitches, martins, and minks ore no 
less abundant. The mnsk rat is to be met with on all the 
Canadian rivers; and the red, black and grey squirrels 
sport everywhere in the forest, and at times even invade 
the clearings and make free with the farmers' crops. In 
the more remote regions, now also being invaded b}' 
settlers, vast herds of bn^o are met with ; and beyond 
them ate the moose, the wapiti, the rdndcer, the white 
Arctic fox and the pdnr bear, whose haunts arc safe from 
the invasion of the settler, however rapidly the Dominion 
may extend, and carve ont new provinces in the great 
wildemess of the North-West. 

The total value of the fats eiqwrted from Canada in 
1871 was $1,633,501. This is ^tinct from bides and 
other prodnets of farm. In the abstract of the voice 
of goou,the growth, produce, and manufacture of Canada, 
exported from the Dominion dnring the fiscal year 1874, 
animals and their prodnets are classed under one head, 
riiowing a total valne of $14,679,169. This includes a 
dasrificarion of farm and dairy produce along with the 
products of the diasc, the chief Items of which may bo 
stated as follow^ the same being exclusive of oil home 
consumption: — 


Anbaab and tbeir FMaee. 

VaSae. 

Ifonws...... 

8570.544 
vsj.ceo 
70 S, sot 
C6,S94 
70,224 
2.172,531 1 
6.731.105 
S0C,EC0 
S.1J,0S0 
0S3.646 ; 
1,653,501 ( 

Homed Oittle - 

Sheep ;; 252;031 

Swine. „ C,2S3 

PonlbT- 

Pork, Beci; and other meats cwt. 300,003 

BnttCT, Cheese, and Bgca 

and TUImr .lb 3,23S,4SE 

H>de<^ Pelt4V Hams, and Heob. 

■Wcol '. 1 .'. lb 2,764,700 

Fnrs^ dressed and undressed 



Cultivated Land and Agrimltural jProdttete.—~Cattada is 
pre-eminently a country of yeoman farmers. The land is 
held in possession and fUled by the settler on his own 
aeconnt ; and with every oddition to the numbers of its 
industrious popniation fresb acres arc recovered from the 
nilderoess, and added to the productive resources and the 
wealth of the Dominion. The number of iwrFouE occupy- 
ing land within the four provinces of Nova Scotia, New- 
Brunswick, Qncbcc, and Ontario according to the ccii‘u« of 
1871 was in all 367,862. Of thrae there were 324,160 
owners, 39,583 tenants, and only 2119 fann labourers cr 
servants. Those facts alone suSicc to illublratc the rtriking 
contrast between the condition of Catada and of the 
countries of EatO]>c. By patient indn°tTy and frurJity it 
is in the power of every Canadian to become owner cf a 
house, and proprietor of whatever amount of land he ran 
turn to profitable account ; while the character cf tic 
popniation resulting from this condition of thine* ch'-rh* 
the accumulation of extensive landed estates in :Lc 
of single proprietors. The majority of the farms are smtH, 
tffled by the proprietor with his own hand*, with tl t Le'p 
of his sons and occasional hired labcsr in the Iu't r-m* 
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of liarvesting. But capital is also soccessfolly applied to 
farming, and beautifnl large stock farms are now entering 
into rivalry with those of the United States and even 
of TyfnglftriiL The following table shows the extent of 
b olding i , and the subdivision of land : — 

10 acres and under 40,281 

10 „ to 50 acres. 78,877 

50 „ to 100 141,800 

100 „ to 200 82,170 

Above 200 25,228 

The greater ntunber of occnpiets and owners of hold- 
ings of ten acres and under are to be found in Quebec 
and the Acadian settlements of the maritime province^ 
where a continual subdivision goes on among families 
under the influence of old custom and the operation of the 
French law of inheritance. In Quebec the old French 
seigniories established and perpetuated a large of 
landed proprietors with thdr tenant farmers; and not- 
withstanding the abolition of tire seigniorial tenures in 
1854, thmr influence stall survives, so that the number of 
holders of land above 200 acres is greater in Quebec than in 
any of the other provinces. The dimate and other attmc- 
tions of Upper Chnada tend to sectrre to it the largest share 
of irmnigration ; and the rapidly increasing qrrantiiy of 
cultivated laud in the province of Ontario is at once an 
evidence and a guarantee of the substantial progress of 
the country. In 1842 the population of Upper Canada 
nnrriber^ 486,055, with 1,927,816 acres of land under 
cultivation. In 1852 the population had increased to 
952,004, and the land under cnltivation to 3,697,724 
acrea Accor^ng to the cerrstrs of 1871 the total popula- 
tion of Ontario, as it is now called, nrrmbered 1,620,851, 
with 16,161,676 acres of laud in process of improvement. 

Besides the grand staple of the cereal grains, the Cana- 
dian farmer derives large returns from & crops of hay, 
dover, and grass seeds, carrots, mangd wurzel, brans’ 
hops, flax, hemp, and tobacco. In 1852 Upper Canoda 
produced 764,476 ft of tobacco, the greater portion of 
which was grown along the western shores of Lake Eri& 
and on the peninsula between that and Lake St Clair 
where the soil and climate specially favonced its growth! 
At tte same date Lower Canada produced 488,652 ft; 
but m 1871 the returns for the province of Quebec alone 
om^ted to 1,195,345 ft of tobacco. Hops are cultivated 
with still greats success ; and flax and hemp are additional 
sources of profit to the farmer. The value of the hops, 

Qiejeai 1874 amonnS 
fo$l61,90^ The following tahnlarstatementof the values 

products exported during 
the 1874, apart from the amounts retained by Qmada 
fOT home conramption, will suffice to aiustrato the increas- 
ing value of this important branch of native industry; 


VXtcn^ • - 2580,004 

■ 

Flax fiS.162 

Flax wd oViiw jfj 

g^andBeaas „ 1.8i?;S5l 

HoS:::;;;::: 

Bnm... 169,726 

Tobacco:;::*.;:::;:;; 

Fndt and v^tobie8.v..::::::v:^^^^^^ 125,844 


$3,886,077 

4,532,669 

81,224 

8,194,672 

280,820 

118,258 

12,806 

1,626,689 

293,210 

40,177 

27,992 

8,568 

460,993 

$19,408,653 


duce of ogricnltural pro- 

the pcodnce for^^e ^rom 

which 419,590,142. of 

««n received to tiie amount of $9,867,047, 
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the United States $8,680,997, and the remainder was du- 
tributed as diown here : — 

Gnat Britain $9,867,047 

United States .I 8,880,997 

France 139,609 

Belgiuni 92,000 

Nemonndland. 595,909 

British West Indies 37,427 

^nish West Indies 29,348 

french West Indies 4,490 . 

Danish West Indies. 7,240 

Dutdt West Indies. 1,378 

St Pierre 64,164 

Madeira 1,812 

British Guiana 16,617 

St Domingo 8,123 

Total;. $19,590,142 

But a false estimate of the actnal agricnltural resoarGes 
of Canada is apt to be produced by testing them by its 
exports. Cana^ is a country of yeoman formers tiUiag 
their own lands and living in abundance on the produce. 
The requirements for the table of the farm labourer are ou 
a scale consistent with the resonrees of the conntry. The 
home consumption is accordingly great as compart with 
the number of the population ; and it is therefore impos- 
sible to estimate, even approximate^, the total annual 
value of all kinds of produce resulting from agii^toial 
labour within the Dominion. 

Minerals . — ^The mineral resources of Canada have ra jet 
been very partially developed. Quebec and Ontario are 
devoid of coal, though both have access by convenient 
transport to rich coal-fields in a4ioining provinces or 
states ; but the maritime provinces, Manitobi' the jnort^ 
west territories, and Briti^ Columbia are all rich in ^ 
Other -valuable mineral resources are still tamed only to 
the most partial account j but as the work of the Qeblogiw 
Survey proceeds, new fields are opening up for eaterpnso 
every year. The rich silver ores of Hke Superior have 
already yielded wonderfully valuable resulte to the miners ; 
and the neighbouriug districts are now being carefully sur- 
veyed. Extensive tracts of gold-bearing quartz sw uBp 
reported, and hfr Bdl, who took the charge of Qc«^* 
cal Survey on Lake Superior in 1872, states tlmt mtto . 
the basin of the Neepigon, which extends to about -1/ 
miles in lengtii by 80 in breadth, the upper coppeM^i^ 
series obtains the greatest development Distort belts 
rock extend from thence along the line (rf the la® rort 
by Thunder Bay to Font du Lac; and h* o®® “ ^ u 
styled tiie Lake Shebandowan band, the 
is found. Gold-bearing veins are also reported to octo 
Cross Lake on the Bed Biver rbnte; and to heyonou® 
province of Hanitoba, a rich copper region has Jong 
known on tiie Mackenzie Biver. ' w a 

As railways are extended, and the 6**®*', & 

Canadian line from the St Lawrence to the w 
gradnt^y made.an accomplished fact, the resoure j 
regions traversed by it wUl be fully disdracd and W 

to account Thevicinity of the great coal-fidwo , 

vania and Michigan to Lake Erie and wke w » ^ 
always give them an advanta^ in any ram^ti . 
supply of Ontario with fueL But the -j-r its 

railway system of the Dominion cannot tot to extent 
own mineral resources available to a mnen 
not only for home consumption but for . countty 
Intercolonial Bailway has opened up an ew jesuits 
to the coal miners rf Nova Scotia; and to 
will follow both in the north-west and 

when the great coal-fields of those regions ^ iirt 

roads and railways, and their f&tM nooulafito* 
alluvial'- valleys are settled by an mdnstn jjjeUgb 
At present Cwoda both ezports and import* 
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the imports as yet greatly exceed the exports. The total 
produce of the mines of Canada, including coal, dux- 

ing the fisotl year 1874 amounted in value to $3,977,216. 
The following tabular statement shows the present resources 
of the Domioion, and its dependence on external sources 
for its supply of coal : — 

, Canadian ExpcH and Import of Cod for 1874. 
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• 

EspnrtlnTons. 

Import la Tom. 

Nova Scotia. 

360,184 

6,627 

219 

67,849 

New Braninrieir 

142,503 

696 

Prince ^waid Idanii ... 
Quebec , 

656 

1.221,158 

2,872,250 

665 

696 

Ontario. 

iUanitoba 


Britidi Colnmins 

5^671 



To*"!-.. 

418,357 

8.805,817 



Trade of Canada . — The abstract of the value of the 
growth, produce, and manufactures of Canada, as shown by 
its exports, is classed in the official returns under sixprind' 
pal hea^, viz., the mines, the fisheries, the forest, animals 
and their produce, agricultural products, and manufactures. 
The results show, I 7 a comparison with the earlier 
of the country, the rapid progress it has made in a single 
generation. 

The trade of Canada at a period not very distant was 
confined chiefly to the exportation of furs, seal-dl, and 
timber, little exceeding £100,000 annually. Prior to the 
year 1759, when the country, with its population of 65,000 
inhabitants, was transferred from the Government of France 
to that of En^nd, the amount of its annual exports was 
£115,416. The principal trade was furs, in pursuit of 
which the great forests were traversed by bands of resolute 
adventurers. A few ships were occasionally bruit. Agri- 
culture was neglected, if not actually despised. 

Upon the acqmsition of the country, however, by England, 
the cultivation of the soil attracted the attention of the 
settlers, and the'germs of a trade sprung up which has now 
grown to be one of real magnitude and importance. In 
1769 the exports in for^ oO, fish, 4;c., amounted to 
£355,000, and the imports in British manufactured goods 
and West India produce reached £273,400. This trade 
emplc^ed seven^ vessels; about twelve vessels were at 
the same period engaged in the fisheries of the St Lawrence, 
and about six were sent to the West Indies. 

In 1799 and the three following years we find compara- 
tively large exportation of grain taking place. In 1802, 

1.010.000 bushels of wheat, 38,000 barrels of flour, and 

32.000 cwts. of biscuit were sent abroad. The number of 
vessels at this period engaged in the trade of the colony 
was 211 , the aggregate burden of which amounted to 

36.000 tons. In 1809 the first steamboat appeared in the 
harbour of Quebec. 

In 1809, 1810, and 1812, the trade of Canada, benefit- 
ing by increased duties levied upon Baltic timber imported 
into Britain, seems to have been comparatively active. 
In the first of these years 440 vessels, having an aggregate 
tonnage of 87,825 tons, arrived at Quebec. In 1810 os 
many as 635 vessels arrived in the St Lawrence, with an 
aggregate tonnage of 138,057 tons ; and in the same year 
26 vessels, having a tonnage of 5836 tons, were built in 
the province. In 1812, 332 vessels, with a tonnage of 
1 16.687 tons, cleared, at the -port, 37 of which had been 
buQt at Quebcu 

The war whirh commenced in 1812 between the United 
States and Britain severely checked the coiamcrce of the 
St Lawrence, which was greatly dependent upon the 
Americans. And, notjrithstanding that Britain riightly 


reheved the import duties on wheat in favour of Canada in 
1814, we find that the trade of the colony from 1810 to 
1820 renadned almost stationary. The aggregate tonnage 
whiii arrived at Quebec in 1820 (a mote prosperous year, 
if shipping be taken as the criterion, than any of the* pr^ 
ceeding ten) amounted only to 9697 tons over that of 
1810. In 1810, 26 vessels had been built iu the colony, 
and only 7 were built in 1820. 

According to the old s}’stcm of colonial monopoly, the 
St ^wrence was rigidly closed against the entrance of 
foreign vessels, nor was any Canadian vessel alloa-cd to 
enter a foreign port The prosperity of the colony during 
this ]^riod of its infamy was believed not to have ^n 
materially chei^ed by these restrictions, as the mother 
country at all times afforded an outlet for its surplus pro- 
dac& After the United States had achieved their inde- 
pendency their vessels were excluded from the ports of the 
Brituh colonies; and Canada, os a reward for its loyalty, 
received the exclusive privilege of supplying the West India 
Islands with timber and provisions. 

In this manner, as the trade of Canada had been confined 
and shackled for the supposed benefit of the mother country, 
somow she wos reward^ with compensating privileges to the 
direct injtrry of the sister colonics of the West Indies. The 
United States ports were the- natnral resorts of the West 
Indies for timber and provisions, their distance from these 
beingubout one-half less than the ports of the St I.awrcncc. 
But the additional freight^ which on such bulky articles 
constitutes a great proportion of the expense, rras not only' 
enhanced by this circuitous routy bnt the West Indies had 
to pay besides for transshipment upon what was supplied 

the United States to Canada fur the West Indian 
market The West India planters were thus laid under 
contribution for the support of the Canadian shippers and 
fanners. 

These regulations wery however, so far relaxed in favour 
of the West Indies in 1822, that the wheat and lumber of 
the United States were allowed to be iinyiortcd directly on 
payment of certain duties; but at the same time duties 
were imposed upon agricultural produce entering the British 
American colonies as well os the West Indies. 

The immediate result of this measure, so far as it affected 
Canada, was that one-half of the export trade of the. St 
Lawrence was at once destroyed. The simultancnis abun- 
dance of the English harvest, together with the restrictions 
then in force upon the importation of grain into Britain, 
even from her own colonies, forbade any exports thither, 
and thus seriously aggravated the dcprcK«ion of Canadian 
commerce, and afforded another illustration of the ruinous 
poli^ of bolstering up one cIilss by privileges and cxeni[k. 
tions, and shackling another by restrictions and dutii-.-!. 

In 1825 Britain admitted Canadian flour and a heat into 
her ports at a fixed duty of 5s. sterling per quarter. 3Ieaii- 
while a fresh trouble hod already arisen to try the vcztd 
fortunes of Canada. Previous to 1S22, American exports 
had to a considerable extent sought the route of the .^t 
Lawrence, as if they had been of Canadian origin, rontri- 
buting very materially, of coarse, to the benefit of tin- irnd^ 
of the colony. Bnt the n]>cning of the Erie and Cliatu- 
plain canals in the Unitcl States, in lb25. divn* off into 
a different channel tho-c American cx|KirL<i which had 
formerly sought the Atlantic by way of Queb c, and the 
trade of the St Lawrence was thus seriously injured. 

In 1826, however, the prospects again a]>]<cr.rvd to t-e 
brightening. The Americans were allowed, .nfttr four y t an 
of cxclnsion, to export timber and a-^hc.* fer the Br.tuh 
market into Canada free of dnty. The duty cj'. n Ca:.a<icn 
flour for the West India market was al-o tvduced. 

The trade of the colony liktwbc profited by the dbj 'ttes 
between Britain and the United Htslcf. which Ic<! so t&e 

n’. — pS 
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of the American export trade to the West 
In ^ip-s- This ws reduced'from £500,000 in 1826 to less 
£500 in 1830. 'While the results were such to the 
United States, we find the trade of the St Lawrence in 
1830 not only fairly recovered from the effects of the 
Imperial Acts of 1822, but far surpassing its position at 
any former period. The arrivals at Quebec in 1830 were 
967 vessels, having a tonnage of 238,153 tons. 

In 1831 the tra^ of the colony was still further favoured 
by the action of the Home Government. The forest and 
agricultural products of the United States were admitted 
into Canada free of duty, and could be exported by the 
St Lawrence, as Canadiau produce, to all countries except 
the United Kingdom. A different duty was also at the 
same time imposed upon foreign timber entering the 'West 
Indian and South American possessions, greatly to the 
benefit of the colony, which ^o profited % the scardty 
of food existing in Britain at this time. The arrivals at 
Quebec during this favoured and prosperous year, were 
1016 vessds, with a tonnage of 261,218 tons; and the 
exports of flour and wheat by the St Lawrence were about 
400,000 barrels, chiefly to Britain. 

Between 1831 and 1836 we find a complete reversa'l of 
the order of trade between the colony and the mother 
country. The crops in England during that period bring 
unusually abundant, and a scarcity of bread-stuffs existing 
in the United States, wheat was, in 1833, riiipped from 
Britain to Quebec. A supply also came from ArcbongeL 
These imports from Europe to the St Lawrence amounted in 
1835 and 1836 to about 800,000 bushels. The relaxation by 
the mother country of her protective policy in 1842 was 
viewed with alarm by the colonists as fraught with disas- 
trous consequences to their interests. Up to 1842 Baltic 
timber had psid an English import duty of 55 s. per 
load, while Canadian timber entered England upon pay- 
ment of lOs. per load. The duty on foreign timber 
was now reduced to 30s. and Canadian to Is. per load. At 
the same time the free importation of United States flour 
into the colony was stopped, and the 'West Indies were 
allowed, on the payment of a duty of 2 s. per borrri, to 
import their flour direct from the Americans. 

These serious blows to the trade of the St Lawrence fell 
upon the colony at the period of a commercial crisis, and 
were therefore felt more severely. The number of vessris 
that entered the St Lawrence in 1842, 'from the sea, was 
377 less than daring the previous year. 

In 1843, Canada was ^owed to import American wheat 
under a comparatively nominal duty, and to export it 
through the St Lawrence as native produce to the British 
market. This measure, which may be viewed as having 
been the first indirect blow at the English corn-laws, 
amounted to a virtual premium of about 6 s. sterling per 
quarter upon American exports to Britain through the St 
Lawrence. The British ports were thus at once in a great 
m^ure thrown open to all the great wheat-growing coun- 
tnes of Aorth America. Canadiau exports 'were rapidly 
sweUed m consequence; and in 1846 half a million of 
tarrels,and as many bushels of wheat and flour, were 
shipped by the St Lawrence. The timber trade of the 
colony, which was also seriously threatened in 1842 by the 
of the duty on Baltic timber imported into 
England, witnessed likewise in 1845 and 1846, not merdy 
® material increase. The number of 
essels that entered the St Lawrence rose to 1699 during 

6’0 000 ton^* aggregate burden of over 

Lawrence. ^ ^ previous year entered the St 

fro^^wfe entek upon a new stage 

1846. when the commercial poUcy of England It 


length relaxed the old restrictive nai^tion lam in refe^ 
ence to her colonial possessions. One of'themck) 
evidences of its beneficial influence on Canadiau trade is 
show'll in the increase of its traffic with the United Pt at a 
at the very time that its trade relations with the mother 
country were being annually augmented in a correspondng 
ratio. From 1821 to 1832, the aggregate annnal traffic 
between the United States and Canada averaged no more 
than $3,257,153. From 1833 to 1845 Ae average in- 
creased, with the growing population, industry, and wealth 
of both countries, to $6,313,780 per annum. But under 
the influence of the more libetd policy inaugurated ly 
Great Britain in 1846, the traffic rose between that year 
and 1853 so rapidly that its annual average amounts fo 
$14,230,763. 

But the concessions made by the mother connby in 
favour of the timber and corn trade of Canada were still 
only partiaL The exportation of colonial ptodoce from 
the St Lawrence could only be carried on in British vessels ; 
and thus there grew np a class of vessels specially appro- 
priated to this trade, which made only two voyage in the 
year to Quebec or Montreal; and these having a monopoly 
of the whole exports of the St Lawrence at privileged rates, 
the colony was virtually subjected to a hea^ tax both on 
its exports and imports. Tea, coffee, sugar, and all the 
manufactured articles still required to be" obtained from 
abroad were thus only obtainable through Englirii ships ; 
and hence the Caiiadian merchant was greatly restricted in 
the choice of the best and cheapest market. In return, 
however, the colonists had certain privileges accorded to 
them, foremost amongst which were those already 
to in connection with the import of wheat from the United 
States, and its export from the St LawTence as mrtiv* 
produce, — ^the Canadian merchants having an advant^ 
thereby over their competitors in New York and other 

American ports. , . , 

The abolition of the British com laws depnved (Amda 
of the privileges thus accord^ to her in me ° 
bread-stuffs, and seemed to threateu the trade of ® 
Lawrence with grievous discouiagemmt at 
when the transactions of the colony with the United 
were in a great measure interdicted by a hostile tana, 
changed and more enlightened- ■views, _ the 

entered into imperial legislation matOTally ass 
growing energies and intdligence of the colo 
Imperial Government formally pj:-teir 

control over the customs of the colony, whiA i ^ 
set itself to the task of regula^g to o^ to 
the first measures of the colomal j„#;es on 

in a great degree the differential aim the 

colonial imports along the were 

Americans upon the other side of the St 
by this measure placed, as regards jitters ^ 

ai-eqnal footing^with England. Theben^^^l 

this measure showed itself at once-iu increased con®®^ 


activity and prosperity over tlio wnoie her 

On ae Irt of Jaiuaiy 1860, Englend c^Pj®J^ 
free trade measures by i^evmg tto rpjjevnlue 

injurious effects of the Britirii into 

of the more enlightened views -incebeentoto* 

both imperial and colomal -nj pro^erily 

satisfactorily tested in the goring wew gjme 

which have attended the progress of *“® ^ (WdisD !“!?■ 
year is memorable for other evente affec S ^gcorered i® 
gross. It was in 1850 that . 

British Columbia, and coal at L.j,;ch led to tj® 

Island; and so the steps were Domimon o® 

organization of the first provmce w tlie 018 ®®’*®**®® 
pSfic. The same year wm 
the opposition to ecdesiastical « 
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otiher esdndTe rights and privileges, vrhich lesnlted in 
1851 in the final settlement of the vexed questions of the 
clergy reserves and seigniorial tenures in Upper and 
Lower Canada. The Grand Trunk Bailwaj, which had 
been commenced in 1847, was now hastening to completion. 
Kova Scotia had already its first railway; the important 
local line coimectiiig the Georgian Bay with Toronto, was 
developing the resources of Upper Canada; and in the 
same year, 1854, the Great 'IVestem Railway was com- 
menced. By this line Toronto is not only placed in dtr^t 
communication with Detroit, Chicago, and the whole 
'Western United States ; hut by the extension of the line 
from Hamilton to the vicinity of the Niagara Falls, and 
the construction there of a suspension bridge, on a grand 
scale, for railway as wdl as ordinary traffic, the Great 
'Western Bailway of Canada has become an important link 
in riie main lines of transit from Boston and New York to 
the 'Western States. Since then the building of tailwajw 
and the devdopment of railway traffic have been energeti- 
cally prosecuted. The Intercolonial Bailway has been 
completed, os a mnterial bond of union between the older 
provinces of Canada and the maritime provinces, and a 
route through fift tnidifln territory, at all seasons, to the 
seaboard. This has been followed by the more compre- 
hensive scheme of a Canadian Badfic ^tlway, the surveys 
for which have 'been already made; and its first links are 
now in process of execution. The actual mileage of the 
railways within the Dominion completed, up to the close of 
1874, extended to 4022 miles. The following tabular view 
of the railway traffic returns for the two previous years will 
suffice to illustrate their influence on the mpid growth of 
Canada in recent years 
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since 1870, and this by a steadily progressive increase 
The tables are imperfect, owing^to some of the banks having 
omitted to moke the requisite ntums ; so that, while the 
following tabular statement illnstrates the progressive rate 
of increase it falls short of the full amount : — 

Banking Capital of Canada, 


• 1870 820.£0I,0]3 

1871 36,415,300 

1872 45,134,609 

1873 55,102,050 

1874 60,443,445 


Besides the Post-Office Savings Banks, established on 
the same principle as those in Great Britain, there are local 
and other savings banks, building and other societies,— 
and the admission of every new province adds to the num- 
ber of such societies, — ^in all of which large amounts arc 
deposited at interest, without accessible returns. The 
building societies advance funds for the erection of churches, 
halls, and other public buildings as well as for private 
dwelling-honses; and the majority of the residents in cities 
and towns are proprietors of the houses which they occupy. 
The following tabiriar statement affords an illustrative view 
of t bft nnciimnlfttin g fmita of industry within the Dominion. 

Bank Deposits, 


Post-Office Savings' Banics 83,587,365 

Government Savings' Banks 3,863,676 

Montreal City and District Banks 4,303,500 

Gsisse d’£eonomie de Xotre Dame % 732,055 

Chartered Banks. 78,790,357 


Total 893,275,972 

Summary , — ^Dre evidence of the prosperity, nnd growing 
wealth of Canada may be completed in a tabular view cf 
its exports and imports for two successive years, ns derived 
from the latest official returns. The immediate result of 
confedemtion was a rapid progress ia^ many waj^ New 
railways were projected and brought into operation; new 
linM of steamships were established; fresh avenues of 
native and foreign trade were diligently sought out; 
and a sncccssion of prosperous years was marked by a 
steady commercial cx]>anston which attained its maximum 
in 1873. Since that date various causes, and especially 
the created by an unredeemable jiaiwr eumney 

in the neighbonring United States, have tended to bring 
abont a reaction ; bnt it is a mere temporaty ebb of the 
advancing tidi^ in whidi the commercial world at large 
has sboT^ 

The following is a reprodnetion of a condensed compara- 
tive statement of the Commissioner of Co-'toms, a.« pven 
in the trade and navigation tables for 1874; to whicb arc 
added from more recent unpublished returns, those of the 
year 1875, showing the influence of a period of reaction 
and great depression, alike on the exports and iin{>07ts of 
the country. 


Tdwnanhs. During the same period telegraphic lines of communiea- 
tion have been no less energetically prosecuted. At the end 
di 1874 the ilontreal Telegraph Company had 23,267 
Tniliw of wire, and 1288 dmorent offices ; and to both 
are being rapidly made. The Dominion Telegraph j 
Company, more recently organized, with its hmd-office in j 
Toronto, had at the same date 6000 miles of wire, conned- i 
iag 300 difi’erent offices ; nnd the Britbh Columbia Tele- 1 
graph, which was assumed by the Dominion Government, 
at the admission of Britidi Colombia into the confederation, 
had already placed the head office at 'Vidoria in commnoi- 
ration with twenty-one office^ the remotest of whidi was 
then distant 557 milcsL ^ ^ 

’ No less important is the banking system of the Dominion. 

From the banldng returns publtsbed in the Canada Cazdte 
it appears that fte banking capital has more than doubled 
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CANADA 


of that year indude six months’ returns from the 
new province, amounting to $254,063 total imports, 
$286,357 entered for consumption, and $15,723*22 duty 
In 1872 the exports of Manitoba were valued 
at $85,541, the imports at $942,247, and entered for 
consumption, $1,020,172, on which $46,839*90 duty was 
collec ted . In the same year the returns for British 
Golumbia appear as follows : — exports,$l, 912,107 ; imports, 
$1,790,352 ; entered for consumption, $1,767,068 ; duty 
coUecte^ $342,400*48. In 1874 the returns of Prince 
Edward Island give the following additional elements to 
swell the aggregate amount : — exports $722,129 ; imports, 
$1,908,522 ; entered for consumption, $1,913,696 ; duty 
collected $219,458*07. Deducting those sums and values 
from the years named, there remains abundant evidence of 
a steady and rapid increase in the commerce of the four 
older provinces up to the year 1874, when the depression 
preva^ng in the United States, in part due to reaction 
resulting from the effects of the southern war, began to be 
&lt in Canada as well as in other countries. The great 


e:q}ansion which l&s taken place in the commerce of 
since 1867, and the influence of the reaction of 1874, are 
shown in tire following consecutive statement of the joint 
value of exports and imports for tiie years from 1868 to 


1875 mdusive : — 



Exports and Imports. 

1867-68.... 


1868-69.... 


1869r70.... 


1870-71... 


1871-72.. . 


1872-73.... 


1878-74.... 

217,665,610 

1874-76.... 

201,116,963 


The relative -wealth and progress of the different pro- 
vinces of the Dominion will be illustrated by the following 
comparative table, showing the last year of nearly uncheded 
progress, and the .first of reaction. It shows tiie value of 
the goo^ e3q)orted from, and entered for consumption in 
tire Dominion, during the years ending the 30th Jnne 
1874 and 1875 


Piorince 

Tear lS73-f. 

1 Veer 1874-5. 

Exports. 

Vslua 

Entered for Constunptlon, 

Expotta 

Vnlna 

Entered tor ConaumptUm. 

Valne. 

Duty. 

Velne. 

Dnty. 

Nova Scotia 

New Brunswick 

Prince Edward Iriand 

Quebec. 

Ontario 

hlanitoba 

British Columbia 

Total 

Export Duty 

$7,656,647 

6,503,934 

722,129 

46,-393,845 

25,157,087 

794,762 

.2,120,624 

$10,875,140 

10,321,492 

1,913,696 

51,981,127 

48,375,522 

1,853,659 

2,048,886 

$1,409,094 

1,399,930*75 

219,468*07 

6,618,509*50 

4,361,236*06 

67,471*97 

336.494*47 

$6,968,189 

6,542,829 

1,807,590 

89,801,041' 

20,016,101 

588,958 

2,824,712 

$10,688,218 
9,855,633 
1,984,278 . 
50,618,588 
42,781,076 
1,227,890 
2,487,298 

$1,490,548*77 
1,370,611*42 
316,076*49 
6,772,303*90 
4,508,074 
171,430*86 
. 413,001*50 

$89,351,928 

$127,368,972 

••• 

$14,407,194*82 

14,56490 

$78,048,870 

••• 

$119,62*1.871 
• •• 

$15,843,931*94 

7,281*86 

$14,421,759*72 

$16,861,163*80 


Adtninitirciiion of Jwtice,~—'&Q long os Canada consisted 
of the two provinces of Upper and Lower Canada, even 
when united for legislative purposes they retained their 
diverse laws and distinct judiml sjwtcms, while the Privy 
Council of Great Britain constituted the final court of app^ 
for both. In the province of. Quebec the old French law, 
which was introduced under Louis XIY., is still the basis 
of the law of property. There the tenure of property re- 
mained strictly feudal, until the settlement of the cImwih 
of the seigniories 1^ the Act of 1854 brought the old 
extern to an end. But before that was effected new town- 
ships had been surveyed, and land disposed of to settlers 
to be hdd in free and common soccage. The commercial 
law is regulated partly by the old French code, but modified 
by the^ English customs, and by later Canadian legislation. 
The criminal laws of England, and the right of trial by jury, 
were introduced by 14th Geo. Ill a 83. Since then aU 
additions to the criminal law, or modifications of the statutes, 
have depended on the Acts of the colonial legislature. T he 
rcligion, laws, language, and customs of the French popu- 
lation were all guaranteed to them at the time of the cession 
of. Canada to England ; and the rights and. privileges per- 
taining to the Homan Catholic Church, among a population 
re^rding its creed as their national religion, help to per- 
petuate essential differences, by maintaining what is still 
pnrctically an established if not a state church. 

“e constitution of the Dominion, as embodied in 
toe British N^th American Act of 1867, the criminallaw, 
«?‘al>I“^ent, maintenance, and management of 
marriftm relating to bankruptcy and solvenqr, 

naturalization, aliens, Indians, aS 
wsicned to rt* generally, all subjects not expressly 

SSnion L^® pertain to th^ 

uommion parhament. The judges in aU the provinces are 


appointed by the general uoverumem, ana luc p 

power is vested in the governor-general per ee, wralst 
authority in aU other respects is exercised under the adwra 
of his privy council, or ministeis for the time rang, 
powers entrusted to the local legislatures indude gene r 
all strictly local legislation not affecting m any w y 
ri^ts of other provinces. The judges % whom . 

are administered must in the case of Quebec be . 
from the bar of that province j and the judges of the su^ 
courts in all the provinces hold office during goto btotu | 
and are removable by the governor-general on 
both houses of Farliemeiit . . . .w 

The rights and privileges of each A 

secured by its own pailiament and courts of ’ -ig^ 

ftnartoi^’ 


Visions 


.......... .. .... ..... f Ej. 

by the establishment of a Supreme £ve 

chequer at Ottawa, consisting of a Jiava 

other judges, two of whom, including the chi J jj^g 
been sdected from the bench of T, piii«h or 

bench and bar of Quebec, end one eato fro -onrtthn* 
bar of Nova Scotia and New . -n-e-i fnnnaii 

constituted is the supreme and final court or 
the courts-of law in the various Ooart d 

tioii that, while no appeal lies from toe S p 
Ottawa to the Privy Coun^, litigants ha ^pngdl. 
of choice between the two as their final . y tapper 
Setueation . — Almost from the first for 

Canada as a separate province, steps ^ , ggjjoob 

viding means for the establishment of e ^ the 

coUeg^ So early as 1797 a grantof 500^000 w ,i,g 
unoccupied lands of the province .^—itysni 
purpose of establishing and one ' 

royal foundation grammar schools, w , one-f®®**® 
appropriated as a university endowme ; 
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of the remainder vras granted to Upper Canada Collegej 
Tchid assumed in Canada the functions of the great 
public schools of Ungland, and still continues to hold its 
place at the head of the grammar or high scdiools of the 
province. 

In the earlier years of Upper Canada, the "Clergy 
Reserves,” set apart originally for the support of a “Pro- 
testant" detgy, vrere appropriated exdusivel}' by tiie 
ministers of the Church of En g land . Upper Canada 
became an archdeaconry of the diocese of Quebec ; and the 
venerable Archdeacon Strachan, whose first labonis in 
Canada had been as master of the Cornwall Grammar 
School, became the leader both in ecclesiastical and educa- 
tional matters, and nltimatdy a privy councillor, member 
of the leg^lative conncil, and bishop of the ^ocese of 
Toronlo. He was a man of great energy and decision of 
character; and under his guidance the lands set apart for 
the endowment of a provindal university were appropriated 
to the purpose, and a royal charter was granted by George 
IV. establbhing at Toronto, or York, as it was then call^, 
“ one college, with the style and privileges of an nrdversity, 
for the education and instruction of youth and students in 
arts and faculties,” nnder the name of King's College. 
The bishop of the diocese became, ex officio, visitor ; and 
when at length the college was organised, it had its 
divinity faculty, and its professor of efivinity, along with 
its daUy religious services according to the use of the 
Church of England. The speoal denominational character 
thus given to the provindal univernty exdted opposition, 
and led to the establishment of Queen's College, at King- 
ston, under the control of the Church of Scotland, and of 
Victoria College, Cobouig, under the Wesleyan Mdhodist 
Church. To wose have since been added Albert College, 
Belleville, under the management of the Episcopal Metho- 
dist Church ; and Ottawa College, and Regiopolis College, 
Kingston, in connection with the Church of Rome. All 
of those possess nniveraity powers, dthcr hy Royal Charter, 
or I 7 Acts of the province legislature. By subsequent 
enactments the constitution of King’s College has been 
greatly modified. Its divinity faculty has been abolished, 
all denominational restrictions have been removed, aud its 
functions divided between a university pr(q)er, modelled 
after the university of London, with a senate, on which 
devolves the fixing of the requirements for degrees, the 
appointment of examiners, and all other university work, 
as distinct from teaclung. The latter is under the conduct 
and regulation of the professors, who constitute the coundl, 
of University College, and undertake all the duties of 
preparing the under-graduates for the university examina- 
tions in arts and science. Other colleges and schools, both 
in the faculty of arts and in those of law and medicine, are 
■affiliated to the university, and part of the funds at the 
command of the senate is ap])toptiated for scholarships, to 
be competed for at the examinations in the dificrent 
faculties. On the passing of the Act of 1853, by which 
the dirinity faculty and professorship were abolished, a 
royal charter was obtained for the establishment of Trinity 
College, in connection with the Church of England, widi 
all the powers of n university 

The system of public instruction for Ontario has hitherto 
been carried out nnder the direction of a permanent officer, 
styled tlie Chief Superintendent of Education, with the 
adrice of the Cbnndl of Public Instruction, originally 
nominated the Crown, but latterly inclnffing repre- 
sentatives of the universities, of the school inspectors, and 
the masters of h^h and public schools. But by a recent 
Act of the Ontario I.egislaturc, the functions of the Council 
of Public Instruction have been transferred to a committee 
of the executive council ; and the functions and duties of 
tlie chief superintendent are vested in one of its members. 
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to be designated the Minister of Education. The intro- 
duction of the representative element into Ae Conncil of 
Public Instruction was immediately followed by a conflict 
between that body and the officers of the department in 
reference to various proposed modifications; and tl^ 
- changes now introduced aim at bringing the administration 
of the system of education more directly under the control 
of the people through their representatives. 

There are two normal schools for the training of teachers, 
one at Toronto, and one at Ottawa ; and it is proposed to 
establish others at Kingston and London, ^e high schools 
are divided into ( 1 ) colle^te institutes and ( 2 ) high 
schools for teaching dassical and English subjects, and ( 3 j 
high sdiools, in which instruction may be limited chiefly to 
English subjects. Of those there were 108 in all, including 
8 collegiate instifntes, in 1875, with an attendaucc of 
8437 pupils. 

The primary schools for juuior pupils arc styled public 
schools. The school population, induding those between 
5 and 16 years of age, was returned in 1874 ns numbering 
504,869. At the same date there were 4732 schools in 
full operation, with an attendance of 460,984 pupils. In 
all the above schools every feature of a denominational 
draracter is exduded. The collegiate institutes and high 
schools are nnder the control of trustees appointed by the 
county mnnidpalities, and their maintenance depenib on 
their share of the legislative grant and endowments, supple- 
mented by the annt^ assessments of the city and county 
munidpaUties. The public schools arc in like manner 
supported by legislative grants, and by assessments levied 
on the requisition of the school trustees in each school 
section. The essential feature of the whole system is that 
the people, directly or through their representatives, have 
the entire control of the schools, including the selection of 
the teachers, the fixing of their sabries, and the manage- 
ment of the school funds. 

The one exceptional feature is the Roman Catholie 
separate schools. Any Roman Catholic can require his 
school-tax to be paid for the maintenance of the separate 
schools of his own churdi ; and with this fund, supplemented 
from other sources, there were, in 1875, 170 separate 
schools in Ontario, with an average attendance of 11,123 
pupils, or of 22,073 on the school rolls. According to the 
proportion cf the Roman Catholie population, this is les 
than a third of their chfldrcn of school age. A large pro- 
portion of the remainder attend the public schools. Masters 
of high sdiools are required to be graduates of universities, 
and to have had previous experience in.tcadiing. Teachers 
of public spools must bold a normal sdool or other rccog- 
ni^ certificate of qualification. 

The piindpal features of the ^tem of education thus 
brought into efficient operation have been modelled on 
those of the states of Kew York and Mas.*achusctLs, and on 
the normal schools of the Irish Katioiial Board of Educa- 
tion. T^c E^wtems of the other Canadian provinces, with 
the exception of Quebec, have been framed on thi^ model 
In the last-named province, where the great ma^ of tie 
])CopIe are Roman Catholics, the education u in the hands 
of the dergy, and is avowedly carried on in connection 
with the Church of Rome. But dissentient nr I’rr/.ntant 
schools arc recognized as a {art of the public school fvr'.ctn, 
and the jwrmanency of this state of things is guvrar.tccd 
by a clause in the Act of Ctmfcderation. which czdudes it 
from the interference of the general IcgL-laturc. 

General Hecwrlv.—- The p^«ition which Car.-.da r.fv 
occupies as a Uomiuion formed ly a coafedt ratten cf «.lf- 
governing provinces, united uitder a central Goverr.rr.ej.t, 
with its own governor-general, cabinet mini*te: 3 , sterte. 
parliament, and supreme courts of law,— -yet ceverttt!'^* 
remaining an integral j®rt of tbe Eri'i'h Emptre, ti-d 



782' 


0 A N — 0 A N 


acknowled^ng the sovereignty of its Qneen, — ^is unique in 
the history of nations, and strikingly illustrates the adap- 
tability of British institutions to the novel requirements of 
a free people. The peculiar circumstances r^ultiug from 
the union of a colony formed under the fostering restraints 
of French ecclesiastical and civil rule with one of purely 
English origin, and settled in part by loyalist migrant 
from the United States, begot difficalties which were more 
and more felt as Ibe mother country imnoved from Canada 
one after another of the restrictions on self-governmenh 
It will form an interesting chapter in the history of^ 
Britain in relation to her colonies, to note the freedom wiro 
which, when those of British North America had, os it 
were, attained their majority, they were left to frame a 
scheme of confederation suit^ to thdr drcumstances ; and. 
when, after free deliberation, it had been''matured to the 
satisfaction of those most directly interested in the results, 
the Imperial Government received it at their hands, and 
the British Parliament gave it the force of law. At the 
very period when this novd experiment in the history of 
colonization had been carried out to completion, and. was 
open to the test of experience, the vice-regal duties were 
entrusted to the earl of Dufferin as governor-general of 
Canada. In the exercise of his duties he has visited many 
portions of the Dominion ; and towards the dose of an 
extensive tour in the summer of 1874, he thus gave expres- 
sion to the results of his observations: — Everywhere I 
have learnt that the people are satisfied, — satisfied with 
their own individual prospects, and witl\ the prospects of 
their country ; satisfied with their Government, and. the 
institutions under which they prosper ; satisfied to be the 
subjects of the Queen; satisfied to be members of the 
British Empire. Indeed, I cannot help thinldng tha^ 
quite apart from the advantage to m 3 rself, my early joume 3 ^ 
through the provinces will have been of public benefit, .as 
exemplifying with what spontaneous unconcerted unani- 
niity of language, the entire Dominion has declared its faith 
in- itself, in its destiny, in its connection with the mother 


country, and in the well-ordered freedom of a constitutional 
m6narc%. It is this very combination of sentiments, 
which appears to me so wholesome and satisfactoiy. Words 
cannot express what pride I fed as an EnglishmnT i in the 
loyalty of Canada to England.- Nevertheless I should be 
the first to deplore this feeling, if it rendered Canada 
disloyal -to herself, — if it either dwarfed or smothered 
Canadian patriotism, or generated a sickly spirit of depen- 
dence. Such, however, is far from being Ae case, 31ie 
le^slation of the Parliament of Canada, the attitude of its 
statesmen, the language of its press, si^dently show how 
firmly and intelligently its people are prepared to accept 
and apply the almost unlimited legislative faculties with 
which it has been endowed;' while the daily growing 
disposition to extinguish sectional jealousies, .and to ignore 
an obsolete provincialism, proves how strongly the young 
heart of the confederated commonwealth haaJb^n to throb 
with the consdousness of its national existence. At this 
moment not a abilling of British money finds ite way to 
Canada; the interference of the Home Government with 
the domestic affairs of the Dominion has ceased ; while the 
imperial relations between the twm countries arc regulated 
by a spirit of such mutual deference, forbearance, and 
moderation, as reflects the -greatest credit upon the states- 
men of both. Yet so far from this gift of autonomy having 
brought about any divergence of aim or aspiration on either 
side, every reader of our annals must be aware that the 
sentiments of Canada towards Great Britain ore infinitely 
more friendly now than in those early days when the 
political intercourse of the two countries was disturbed and 
complicated by an excessive and untoward tutelage ; tMt 
never was Canada more united than at present in sympathy 
of purpose, and unity of interest with the mothw 
more, at one with her in sodal habits and tone of thougntj 
more proud of her claim to share in the hOTta^ ot 
England’s past^ more ready to accept whatever obliration 
may be imposed upon her by her partnership m the luro 
fortunes of the empire.” -I®' 


CANAL 


N avigable canals may perhaps be most conveniently 
^ treated under two classes, Bargt or Boat Canals, 
now in many cases almost superseded by railways and 
Ship Canals, which, judging from the stupendous works of 
this class recently executed and now in contemplation, seem 
as yet far from having exhausted the important aids they 
are destined to afford to navigation. 

After giving a historical notice of early canals, the 
Tollowing article contains a brief notice of Baige fiannla • a 
digest of general engineering principles applicable to the 
construction of all canals; an account of Ship Canals recently 
constructed ; and a notice of Ship Canals which have been 
proiioscd and are cro long likely to be carried into execution 
for facilitating ocean navigation. 

rty lAi- Fronv ih® writing ol Herodotus, Aristotle, Pliny, and 

miicr ancient historians, wo learn that canals existed in 

Eg\q)t before the Christian era; and there is reason to 

believo that at the same early period artificial inland 

niivi^tion nbo exteted in China. Almost nothing, however, 

fi^^e heir cxistcnco has been recorded with reference to 

. r works ; but soon after the commencement 

introduced and gradually 

I? particularly in Greece, Italy, 

.»— • « rL ’ T-*”’ Holland, and France. 

' * ‘ iii>* however, of the earliest of these works, it is 

now troiS wseiubled the modern linala 

M iwhtid r!iviv\*” *'*^“’*‘ Early 

M raima n.tr,g!.tion was introduced, it was not until the 


invention of canal-locks, by which boats could . 

from one level to another, tliat inland ^ i- ’ 

generally applicable and useful, - 

remarked “ that to us, living in an age of s^m-cn ^ 
daguerreotypes, it might appear strange that , , 

L W is tfii CSI^-I®* ™ 

properties of fluids little recondite, Aould he 1^ 
the acuteness of Egypf> Greece, and Borne. 
however, had the invention cscapiri the no , ^ 

ancients, but what is more striking, the sevorm g , 
made towards the attainment of ^at sunple b 
improvement appear to have been so 
many discoveries of importance, great doubts^ 
person and even the nation that was the nrst g— 

canal-locks. One class of writers alltibutcs 
to the Dutch, and Messrs Telford and » atmbinoh 
the article “Inland Navigation’’ in Brcjrs^® 
Bncudopccdia, adopt the conclusion that loc . 

Holland nearly a century brfore stranp’f 

wliile, on the other hand, the invention has jjalian 
and not unreasonably claimed for , r-jpei, tb« . 

school, and in particular for .* hoW6Vfr» 

celebrated cn^ncer and painter. it 

entering into a discussion of this daria? 

perhaps impossible to so lve, we may safcl) — 

* C«arffr7y/?fnVir,Xo.«ltip 281 
a FWri On OanaU. P. 
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the 14tli centaiy the introdnction of locks, vhether of 
Dutch or Italian ori^, gave a new chatacter to inland 
navigation, and laid the basis of its rapid and snccessfnl 
extension. And here it may be proper to remark, that the 
early canak of China and Egypt, dthongh destitute of lock% 
do not appear to have been on that account formed on a 
uniformly level line, nnadapted to varying heights. It is 
very donbtfnl, indeed if the use of loeb Im even yet been 
introduced into China, intersected as it is by man}' canals 
of great antiquity ai^ extent, the imperial canal being ^ 
about 1000 miles in length. “ This canal appears to have 
been completed in 1289, and is said to extend fora distance* 
of for^ (kys’ navigation, and is provided with many slnices, 
and when vessels arrive at these slnices th^ are hoisted 1^ 
means of machinery, whatever be their size, and let down 
on the other ade into the water.”^ Nevertheless the 
invention of locks was, as has been stated, a most important 
step in thehistoryof canals; and that mode of surmounting j 
elevations may be said to be almost nnhersally adopted 
throughout Europe and America. Inclined planes and 
perpendicular lifts have, it is true, been employed in those 
countries, as will be noticed hereafter; but the'instances of 
their ap^cation ere undoubtedly tare. 

lugnedoe But without tradng the gradual introduction of canals 

imaL from cormtiy to country, we remark at once tW we find 
the Fr ench at the end of the 17th century, in the reign of 
Louis XIV., forming the Langnedoe Carml, design^ by 
Biqnet, betmen the Bay of Biscay and the ^lediterranean, 
a gigantic work, which was finished in 1681. It is 148 
miles in length, and the summit level is 600 feet above the 
sea, while the works on its line embrace upwards of one 
hundred locks and fifty aqueducts, an undertaking which 
is a lasting monument of the skill and enterprize of its 
projectors ; and with this work as a model it seems strange 
that Britain should not^ till nearly a century after its 
execution, have been engaged in vigorously follornng so 
laudable an example. This seems the more extraordinary, 
as the-Bomorm in early times had executed works in 
England, which, whatever m^ht have been their original 
use, whether for the purposes of navigation or drainage, 
were nltimately, and tfiat even at an early period, converted 
into navigable canals. Of these wor^ we particularly 
specify the Caer Dyke and Foss Dyke cuts in Lincoln- 
shire, which are by general consent admitted to have 
been of Boman ori^. The former extends from Peter- 
^rough to the Biver 'Vi’itbam near the city of Lincoln, a 
Stance of about 40 milea; and the latter extends from 
Lincoln to the Biver Iken^ near Torksey, a distance of 
11 miles. 

>'oss VjiA, Of the Caer Dyke the name only now remains ; but the 
Foss Dyke, though of Boman origin, still exists, and as it 
is the oldest British canal, the reader may be interested to • 
learn the following facts as to its history. Camden in his | 
Britannia states that the Foss Dyke was a cut originally i 
made by the Bomans, probably for water supply or 
drainage, and that it was deepened and rendered in some 
measure navigable in the year 1121 by Henry I. La 1762 
it was reported on 1^ Smeaton and Grundy, who found 
the depth at that time to be about 2 feet S inches." They, 
however, discouraged the idea of deepening by excavation. 
They say they found “the bottom to be either a rotten 
peat earth, or else a running sand,” and that thou^ the 
deepening of the navigation is in “ nature possible.” yet it 
*' cannot be eSected without removing one of the bank? in 
order to widen the same,’' which would not only turn out 
expensive, but would “ occasion mucb loss of time and profit 
to the proprietor whQe the work is executing." Nothing 


! followed on this report; hnt in 1782 Smeaton was again 
called in, and deepened the navigation to 3 feet 6 inches, 
not, however, by widening the canal or dredging, but by 
raising the water-level 10 inches.^ From that period 
nothing more was done to enlarge the water-way, or adapt 
it to increased traffic. Meantime the adjoining VTitbam 
navigation having been improved, the defects of old Fos; 
became more apj^rent, and in 1838 Mr Tignolcs was 
consulted, and made an elaborate report on alternative 
schemes for increasing the depth to 4 and G feet ; nothing, 
however, was done till 1840, when Messrs Stevenson 
were employed to design worte for assimilating the Foss 
Dyke as far as pmticable. both as regards vndth and 
depth, to the navigable channel of tlie Witham. Tlie 
depth was found to be 3 feet 10 inches, and its breadth in 
many places was insufficient to admit of two boats passing 
each other, and for tbeir convenience occasional passing 
places had been provided. It was resolved to increase the 
dhnenrions of the canal, and to repsur the whole work. 
Accordingly it was widened to the minimum breadth of 45 
feet, and deepened to the extent of 6 feet throughout. 

The entrance lock communicating with the Biver Trent 
at Torksey was renewed, and a pnmping engine was erected 
for supplying water from the Trent during diy se.vons, 
and thus that ancient canal, which is quoted by Telford 
and Blmmo as “ the oldest artificial canal in Britain,’’ was 
restored to a state of perfect efficient, at a cost of £40,000, 
and now forms an important connecting link between tho 
Trent and VTitham navigations. 

Notwithstandii^ the existence of this early work, how- 
ever, and of some others in the country, particularly the 
Sankey Brook navigation, opened in 1700, it cannot be*’*’’'*** 
doubt^ that the formation of tho Bridgewater Canal in 
Lancashire, the Act for which was obtained in 1759, was 
the commencement of British Barge Canal Navigation, of 
which we propose first to treat, and that Franci«, duke of 
Bridgewater, and Brindley the engineer, who were its 
projectors, were the first to give a practical impulse to a 
class of works which, under the guidance mainly nf .Smeaton, 

Watt, Jessop, Nimmo, Bennie, and Tclfonl, has been very 
generally adopted throughout the country, and has un- 
doubtedly been of vast importance in promoting it? com- 
mercial prosperity.* 

According to Sir Smiles, the barge-canals laid out by 
Brindley, although not all executed by him, were — 

jrr't. 

The Dnke’s Canal, T/>ngfotil Bridge to Btii:c''m SI 

■ Worsley to 5lBncbc«ttr 10 

Grand Tnmk, from "WiMi'n Feny to Pi*-'tr.3 UrrAl:.... (S 

VTolvcihampton 10 

Coventry ...... .... ..... ' 

ftirmingham ........... .. .... ... ... . .... ..I 

Dmitincfa S 

Oxfonl - . 

Chesterfield .... ....... ... .... ...... I'# 


* TrerfSIr t f ^^ereo Pe'e, hv Col. Tnle. C.R 

* ScaeatonA PijiOTit, vcl. L p. 55, liosilos, ISIS. 



784 


CANAL 


feet above the river, the canal being carried across in a 
castiron trough.^ 

It must be obvions, that to constmct a navigable channel 
through a country varying in level, and afforoUng, perhaps, 
no great facilities for obtaining a supply of Tvater, infers 
high en^neering skOl. Yast reservoirs must in some cases 
be formed for storing the water necessary to supply, du^g 
dry seasons, the loss by lockage, leakage, and evaporation. 
Feeders must be made to lead Ais water to the canal, hills 
must be pierced by tnrmels, valleys must be crossed on lofiy 
embankments, or qtarmed by spacious a<^uedncts|, an^ 
above all, the whole must be conceived and laid out with 
scrupulous regard to the all-important object of securing 
the works against irgnry from an overflow of water during 
floods, and a consequent inundation of the surrounding 
connt^. Moreover, the necessity of laying out the canal 
in level stretches, and surmounting elevations by means of 
locks or inclined planes, occurring at intervals, often occa- 
sions much difficulty and greatly restricts the resources 
of the engineer. Taking, then, all these circnmstances into 
consideration, and bearing in mind that canals were the 
pioneers of railways, we think it may safely be affirmed 
that the canal eng^eets of former days had more serious 
physical difficulties to contend with thtm are experienced in 
carrying out the railways of modem times, if we except 
such works as the Britannia Bridge, the hi^-level bridge 
of Newcastle, the Boxhill tunnel, and some other kindred 
works. But, indeed, their meehanieal difficulties were also 
greater, for the introduction of steam, and its wide-spread 
application to all engineering operations, afford facilities to 
the engineers of the present day which R nieatn Ti at the 
Bddystone, Stevenson at the Bell Bock,*'and Bennie and 
Telford in thmr early navigation works, did not enjoy. 
The distinguished merits of the engineers who' practised in 
the former and at the commencement of the present century, 
cannot indeed be over-estimated, and had it been within tiie 
scope of this artide it would have been profitable and 
instructive to have described in detail some of the gmnd 
aqueducts and other works on the lines of our 
For this reference is made to the artides Aqusduct, 
Bbidg^ Tumjee, and BESEBYom, all of which are more 
or less applicable to the formation of canals. ITe 
only therefore offer to the student the following sum- 
mary of engineering prindples generally applicable to all 
cases, 

A canal cannot be properly worked without a supply of 
water calculated to last over the driest season of the year, 
and in that respect, except as to the quali^ of the water| 
demands all the care requisite in investigating the source 
of water for suppling towns. If there be no natural lake 
m the district, avaUable for supply and storage, the engineer 
must select situations suitable for artificial reservoirs, and 
the conditions to be attended to in selecting their positions 
are me same as those for water-works. They must com- 
mand a sufficient area of drainage to supply the loss by 
leak^, eroporation, and lockage, due to the length of 
ranal, number and siro of the locks, and probable amount 
of traffic. The capabihfy of the district to afford this 
supply- Mill depend on the area of the basin drained and the 
■Mnual amount of rainfall The offiets from the resen-oits 
must be at such an elevation as to convey water to the 



* ^fe nf Tdfard, London, 1838. 


and it is essential to provide, by means of waste weirs, for 
the discharge of floods, ^e Criedonian panel, to be 
afterwards noticed, is in this reject very favourably 
situated, the whole supply being obtained bum natmil 
lochs. In other cases, such as the Union, Forth and dyde^ 
Crinan, Birmingham, and other canals, it was necessary to 
construct large reservoirs in which the water is stored in 
winter and led in feeders to points convenient forsnpplymg 
the canal in summer. TVhere the canal communicates wiffi 
the sea or a tidal river, and where the natural supply is 
small, as at the Foss Dyke already referred to, the water . 
is raised by pumping engines. It will readily be seen, 
therefore, how important it is -to reduce to a minimum the 
loss of water due to leakage from deficient workmanship^ as 
well as to lockage -of the traffic through the canal, and 
(while on this subject) it may be stated that the up con- 
sumes a greater amount of water than the dawn traffic^ for 
an asecTidinff boat on entering a lock displaces a volume 
of water equal to its submerged capacity ; the water so 
displaced flows into the lower readi' of the canal and the 
lower gates are dosed, the boat is then raised, and on 
passing into the higher readi of the canal its displacement 
lost on entering is supplied by water withdrawn fium fire 
higher reach. A dessending boat, on the other hand, on 
entering a lock likewise displaces a volnine of water equal 
to its submerged capadly, but the water in this case flows 
back into the higher reach of the canal, where it is retained 
when the gites are closed. Mr Fulton gives the consump- 
tion of 25-ton boats through locks of 8 feet lift as abod 
163 tons of water in ascending, and 103 in descending. 
Several proposals have been made for reducing the loss m 
water by side ponds to receive part of tire water, but all 
such plawR delay the traffic and have not come into genera 

The barge-canals constructed in this country nm^Btwem 
4 and 5 feet in deptii. 'When the soil in _ which they uot 
made was retentive, they were formed, os drown m 
cross-section, fig. 1. But 'when the soil was yoro^ 



Fig. 1. — Section in rcteitire soil. 

puddle was intioduced, as drown in- fig- _2. 

Bankine says the dep& of water and sectional . , 
water-way shodd be such as not to caum any 

Fig. i—Section in porons soiL 

increase of the resistance to the motion rf the 

what it -would encounter in open ^ ** 

following rules as fulfilling these conditroirs . . 

Least breadth at bottom = ? ^ boat 

Least depth of water = li foot -h lost. 

Least nr5i of water-wigr = 6 x greatet midship sectw 

In laying out a line of canal the 
restricted than in forming the route of a ,«,dulatiBfl 
where gradients can be introduc^ to ^ p-ntrarVi 
surface of the country. A canal, on the 
h, bases rf Mis 
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elevations in emnulo by ^nps of locks at places where it | One of these incUnes overcomes a rise of 86 feet ; and thev 
can be most aavants^eonslj done. _ This leads to a saving I are said to act very satisfactoiilv.^ 


of attendance and expense in working the canal, and causes An essential adjunct to a canal is a sufficient number of 
feirer stoppa^ to the traffic. toprevent waste of waste-weiis to dischaige surplus water accumulatincdnrinc 

TOter fte locks rnust be placed sufficiently far apart, say floods, which, if not provided with an exit, may overflow 
100 yards, w m intervening pond or increased width of the tow-path, and cause a breach in the banks, stoppace of 
cmal must be formed, so that a descen^g boat does not the traffir^ and damage to adjoining lands. The nrmber 
lot oflT more vrater than the area below will receive without and positions of these waste-weirs must depend on the 
Its surface B^nch as to lose the suiplns water over nature of the country throu^ which the canal passes, 
we wa^e weirs. The mode of overcoming the difference Wherever the canal crosses a stream a waste-weir should be 
of level bebran the various level reaches is, with few formed in the agneduct; but independcntlv of this the 
exceptions, Iw locks, which generally have a lift of 8 engineer must consider at what points bra influxes of 
OT 10 feet, though in some cases it is somewhat greater, water may be apprehended, and must at siidi rdaces not 
The dimensions of the locks onght to be zegnbted by the only form wwite-weirs of sufficient size to carry off the 
traffic; but they sho^ in order to save water, be os surplus, bnt form artificbl courses for its discharge into the 
nearly as p^ble the ^ of the craft to be passed thiongb nearest streams. These waste-weirs arc placed at the ton 
them, aUowing-ftom 6 inches to a footof extra breadth and { water-level of the canal, so that when a flood occurs the 


draught of water. The barge-canab in En^nd have bteks 
abont 8 feet in breadth, and from 70 to SO feet long, and 
their use in raiting at lowering boats from the different 
readies is so well known os not to require expbnation ; and 
for deteib as to the constmetion of the masonry* of the 
chamber and walb, and the timber and iron work nf the 
gates and dxdce^ reference b made to "Bankine s JSuginter^ 
ing." The water b generally admitted into and flows from I 


surplus, but form artificbl courses for its dbdiaige into the 
nearest streams, flhese waste-weirs are placed at the top 
water-level of the canal, so that when a flood occurs the 
water flows over them and thus relieves the banks. The 
want of thrae has occasioned overflows of canal banks, 
attended with very serious injury to the works, and 
leng^Bued suspension of the traffic ; and attention to this 
particubr part of canal construction b of essentbl 
importance. 

Stop-gates ore necessary at short intervals of a few miles Six, 
for the purpose of dividing the canal into bobted reaches, 


each lock by sluices formed in the gatei^ and the jnsaage so that in the ei'ent of a breach the gates mar bo shut, and 
of a teat oempies from three to six minutes, dqien^ng on the dbdintge of water confined to the small teach inlet- 
tte lift. Sir Willbm Cabitt, oa the Severn navigation, eepted between two of them, instead of extending through- 
introduced the water timmgh a cnivert parallel to the side out the whole line of canal In broad i^nnU these stop- 
wall of the lock, and opening in the centre by means of a ^tes may be formed like the gates of lodu, two pairs of gates 
tuimd, which admib of 1 6,000 cnbic feet of water flowing being made to shot in opposne directions. In small works 
into or out of the lock in minute ; and in little more they may be made of thick planks slipjicd into grooves 


bdineil 

planet. 


than that time loaded vesseb can be passed thiongb.* 
Inclined pbnesand perpendienbr lifts, whidi have the 
advantage of saving water, were adopted so long ago os 
1789 on the Kethng Canal in Shropshire and afterwards 
on the duke of Biidgewateth canal Mr Douglas of New 
York constructed the Morris Canal in the United States 
with 23 inchned pbnes, having gradients of about 1 in 10, 
with an average ut of 56 feet. The teats weired, when 
loaded, 50 tons, and after beiag grounded on a carnage. 


formed at the narrow poinb of the canal nnder road bridges, 
oral contractions made at intermediate points to receive 
them. Self-acting stop-gates have been tried, but their 
raccess has not been sndt as to lead to their general 
introduction. IVhen repairs have to be made stop-gates 
allow of the water bemg inn off from a short rcaw, and 
afterwards restored with comparatively little interruption to 
the traffic. Their value in obviating serious accidents Im 
been well exemplified in theaothork own experience. The 


were robed by water-power up the in^es with great ease water during a flood flowed over the towing-path of the 


and eiqiedition. The length of the Monb Canal, between 
tbs riveis Hudson and Debware, b 101 nule^ and the 
' whole ibe and fall b 1557 feet, of which 223 were overcome 
by locks, and the remaining 1331 inclined pbnes:- 
'V^en first describing thb work the auuior stated that the 
prinmpal objectioa to the inclined planro for moving teats 
was the iujiuy they were apt to sustain in supi»rting great 
weights while testing on the cradle. A slimly-built canal 
bext^ SO feet and loaded with 30 tons, conld not be 
gronnded on a smooth surface without stimiung her timbers, 
but thb objection has to some extent been overcome on an 
inclined plane constructed by Mr Leslie and Mr Ibteman | 
on the Monkbnd Canal, where the boats are not wholly, 
grounded on the canb^, but are transported in a caisson 
of boiler-plate contammg 2 feet of water, and are thus 
tcaler-borne. Thb indined plane b wronght by two lugh- 
pressure steam-engines of So horse-power each, ^le 
height b 96 feet, and the giaffient 1 in 10. The masdmum 
weight' raised b SO tons, and the transit takes about ten 
minutes. The average unmber of boats pasting over the 
incline b about 7500 per annum. Mr Green introduced 
IVrpcaiU- on tbc Great YTestern Canala perpendicular lift of 46 feet. 
raUrlUks, 8ir W. Cnbitt also introduced three inclined planes, having 
gradients of 1 in 8, on the Chard Canal, tiomcreetshira 

1 JtiniiiM tif Piweedijiffs ^ ZMiituiun ef CitH JE-jistrpi, vot. v. 
p. StO. 

• Stc»va«oa’» e/ (XrO HKjiKtieriKj h XerA Antrin, 

l/inilon, Jolin \Ve.*.Ir. 


Union Canal connecting Edmburgh and Gla.<gow. and the 
uncontrolled emrent canied away the embankment and the 
soil on which it rested to the depth of 60 feet, ns wcasuivii 
from the top water-level The stop-gates were promptly 
applied, and the discbaige confined to a short reach of a 
few miles, otiicrwbe the injury (whidi was, even in its 
modified form, very considerable) would have been enor- 
mous, not only to the canal works bat to the adjoining 
bnds. 

For the purpose of dxmning ofl tlie water to admit of of. 
repairs after the stop-gates have been dosed, it is pFoper to 
introduce, at convenient sitnations, a sericii of cxii.'* called 
" officts^'' which arc pi}>es placed at tbc Ici'cl of the }>ott4>:n 
I of the cjnal, and fitted with valves which con te oi>{r.c<l 
when required. These officts arc generally formed st 
I aqnedncts or laidgcs crossing rivets, where tlie cont<.i.*.s of 
the canal can be run off into tbc ted of the etrcaia, the 
stop-gatro on both tides teing closed so a* to isolate tl:c 
[lart of the canal from which the water is vititSnriTt. 

In executing the work, provision must be made tor tl,*' t • 
proper drainage of the tow-path, uhich sh^aM te mad*-* 
Ughest at tiic tide next the canal. ar.d stojxtd with a gentle 
inclination towards the outside. TliC drainage < f tie v-w. 
path should be carried to a sky drain, ar.d at interral* 
passed below it into the canal as shown in £g 3. 

* r-— t..l 

t>- SOS. 

IV. - 97 
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iWnir The preservation o£ the hanks at the water-line is abo a 
himfcit- matter of importance. “Pitching” yrith stones and faang 
with brushwood ate employed, and in the author’s experience 
the latter, if well executed- forms an economical and effectual 
protection. 



Fio. 3.— Shoving Dt^age of Tov-jnith. 

Idling la forming the alvexn or bed of the canal care must be 
taken, espec^y on embankments, and even in cuttings 
where the soil is porous, to prbvide against leakage by 
using puddle, as shown as fig 2. An all-important matter, 
as affecting the construction of the works, is the possibility 
of getting clay in the distiict, or such other soil as may be 
worked into puddle, on .the good quality of w'hich the sta- 
biliiy of the reservoir embankments and the impervionsness 
of the beds and banks of the canal mainly depend. 

These are the only -points of general application, in the 
construction of canals, to whim reference can here be 
made; and in applying them to each case the eiigineer 
must be guided, firsts by theoretical knowledge, to be 
acquired by a careful study of his profession j and, zecondJyf 
by that Imowledge whi^ can be gained only by expe- 
rience. 

le of Not a little has been written on the best mode of con- 

Bc^oa*^ traffic on canals, and the reader who wishes to 

study the subject fully is referred to the observations made 
by Sir Walker and Mr George Rennie in the Trajuactions 
of the Royal Sodety and of the Institution of Civil Ei^- 
nccrs, and especially to the valuable researches on hydro- 
dynamics by Mr J, Scott Russell in the iDratuadions of tie 
Royal Society of Edinburgh. Mr Russell while experi- 
menting on propelling boats at high speeds found tjat r the 
pimary wave of displacement produced by the motion of 
a boat moves with a velocity duo to the depth of water in 
the canalj boing the velocity that is due to gravity acting 
through a height equal to the depth of the centre of gravity 
of the cross-section of the channel below the surface of the 
fluid, pie velocity is in no degree dependent on tlie form 
or velocity of the body which generates it, or on the breadth 
of the canal, A wave that had a vclod^ of 8 miles au 
hour u-as traced to a point where the channd became 
deeper, and its velocity was suddenly accelerated; the 
channel became altemately narrower and wider without 

mcLed that part of the channel which was of the original 

JSrS velocity. A fact of ^eat 

^ established, that a boat, if raised by a 

tWif ” hour mth less fatigue to the horaes 

6 the waste was 



If ® rauways.'wucn 

thonck ?“?S4 ! ^“talkie attainment. But 

..I. A P™peB^ at kj^i speed on canals kave atren 

canal tmfflc at elnn^SS” 

r inSSt w .to «l>a hmks is irtiB 

affmdtS^ matter within tke lost few years 

Statements in rtn » ^“shly mteresting papers oiid 
tements m the ProctcHxny, of the Institation of Civil 


Sk^eers. These are communications on the employment 
of steam-power on the Gloucester and Serkdey ^nal, by 
G. W. B. Clegram;^ on the, Grand Canal, Ireland, by Mr 
Healy on the Forth and dyd^ by Mr J. Milne,-’ and on 
the Aire and Calder, by Mr W. -IL Bartholomew,^ to dl 
which reference is made. 

One great objection to high speeds on canals is tbewu 
wasting of the banks by the displacement produced inbiBi 
propelung the vessd. tbrou^ the water. . !lbe wasting, 
indeed, takes place even with very low speeds, and as a 
matter of canal engineeting it-is necessary to notice it. To 
give an instance of tire effect on the large scale: — ^Mr Un 
says that the river steamers on the Clyde, going at a speed 
of 8 to 9 miles per hour, produce a s\^ which cmnmences 
to rise when the vessel is “ 2 or 3 miles off,” — a drcumstiuiGe 
which was first noticed 1^ Mx J. Scott Russdl .in . 1837.> 
The swell gradually increases as the steamer approaches, 
and at last becoming a wave of translation, it breaks on 
the river walls nearly abreast of the vessd, following her 
on her course along the river, as a violent breaking wave, 
measuring 8 or 10 feet from the hollow in the chanad to, 
the crest on the wall. A coating of heavy whinstone rock, 
from 2 to 3 feet thick, extending from to high.water- 
mark is found necessary to enable the banks to withstand 
it. Mr Tire also foimd that the action of passing ste^ors, 
fcbnng b very destructive to.the banks, was useful in stirring 
up the mud from the bottom, which was carried off by the 
currents to an extent whidi he estimates to be from 20 to . 

25 _ p» cent, of the ivhole quantity dredged from one 
particular part of the river where he carefully meMured it 
It will at once be apparent, that however inconv^ient there 
wasting vpaves may be in a river, the waves in a canal, 
though smaller, are nevertheless a source, of greater anxiety, 
acting as they do in a narrow artificial channel, fc^ed w 
some places on high embankments, the failure w whicn 
would be attended, with smous consequences. - , 

. The wasting on ranals where the traffic is conduded ot ?. 
moderate speed is found to extend not more than 18 incnre 
to 2 feet, that is 1 foot above and bdow the wat^hne, an 
Mr Qegr^ states that he has found on the 
Canal that a faring of stone filled into a recess , 
banks formed a complete protection. Brushwood, as aireaay 
noticed, is also an ^ectual remedy. 


What has recently led. to the considmation 
means of protecting the banks of canals is t^ i,-- 

bf steam for horse power in working the traffic, 
been entirely succ^uL The first attempt at ^ng ® , 

power on canals was made on the Forth and 9v ^ 
with Symington's boat, in 1789. jnned 

made to introduce tugs, but these were ultimately ^ 
in favour of steom-lightera, which now m , 

navigate the canal, and make passages to Leith, la — . ’ 
and other trading ports on the Firths thest«a- 

This system, however, would not suit the 
Gloucester Canal, which is chiefly frequents W - oiw*’*® 

vessels,, and steam-towing has been 
navigation. The following extracts from Mr 8 
paper® seem geneiully applicable to all naviga . , 
towing is to be adopted. He says the ship fflua .^j, 
the Severn at, Gloucester to the Severn at - jg 

It is 16^ miles in length, and has a 
to 18 feet 6 inches, navigable by vessels of 1 00 ijjjJjtiffh 
Prior to the year 1860 all sea-going;^els • 

wore towed % horses, the number of horses oe s ^ 
by a scale varying from 1 horse for a v«^ ,Mafttnonnt^ 

9 horaes for a vessel of 420 tons. Tliccostof iba 

generally to about one farthing i»r ton per 


* Minutes of Ptoeeedings of' fnstitutwn 
xxvi. p. 1. s Jbid., p. C. 


..‘J p, JO. 


> jUd., 


/Wd., p. 25. 


» Ibid^ p. 1. 
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register tonnage of the vesseL The speed varied from one 
mile to three imles per hour, according to the size of the vessel 
and the state of the vreather. 

In 18G0 steam-togs vrere placed npon the canal to do this 
work. They are iron boats, 65 feet long, 12 feet beam, and 
draw 6 feet 3 inches of water, fitted with high-pressnre 
engines ; the diameters of the cylinders are 20 inches, stroke 
of 18 inches, pressure of the steam 32 lb on the inch, and 
the cost of each £3000. Nearly the whole of the sea-going 
craft are-now towed by these togs. The vessels range from 
30 tons op to 700 tons renter, with a draught of water 
from 6 to 16 feet. They are towed either singly or in a 
team, according to circumstances. Sometimes as many as 
thirteen loaded vessels of from 50 to 100 tons register have 
been towed l^one tng at the rate of 3 to 3^ miles an hour. 
The heaviest load drawn by any one tng has'been 1690 tons 
of goods in three vessels, llieir draught of water varied from 
14 feet 6 inches to 15 feet 6 inches, and they were taken 
the whole length of the canal at the speed of 2 miles an 
hour. The stmdler vessels are towed at a speed of 4 mil^ 
an hour, to which as a rule th^ are restricted. 

The employment of steam for towing has been found 
very advantageous. The vessels mb less against the banks, 
the power being right ahead, and not on one side as with 
horses. The wear on the ropes used in tracking is reduced, 
the speed is increased, and vessels can be moved along the 
canal in weather which would have prevented horses doing 
the work. With a strong wind athwart the canal vesseb 
cannot be tracked tn train ,* they must then be taken singly, 
or atmost two ata time. When vessels are towed in train, 
as a rule the largest and heaviest draughted are placed first, 
and the hawser leading from the first vessel to the tug is 
taken from each aide of the bow. With this arrangement, 
and a skilful management of the tng, the vessels can be 
kqit fairiy in the line of the canal. 

The only disadvantage of this ^tem, on a canal the sides 
of which are unprotected, is the additional wear caused by 
the ran of water between the sides of the large vessels and 
the banks. Such vessels occupy a large part of the sectional 
area of the canal, and being taken along at a much greater 
qieed than they were by horses the wa^ of water is more 
prejndicidL \^en the vessels or trains of vessels are heavy, | 
and the tags are working up to their full power and speed, I 
the water thrown back ty the action of the screw against ' 
the bow of the first vessel is thrown off by it to the banks 
on either side, and is the cause of considerable wash. This 
has been attempted to bo remedied by placing the first 
vessel farther back from the tug; but in practice it is 
found tlmt a distance of 40 to 50 feet is the farthest 
separation that can be allowed without sacrificing that hvld 
between the two which prevents the vessel sheering from 
tide to side. The first vessel being kept steadily in her 
course, the others follow without much ^fficnlty. 

The employment of tugs has afforded an unexpected 
facility for dcansing the canal from deposit of mud. 
Formerly it was difficult to remove this deposit from the 
slopes oif the banks on which it collected, sometimes in- 
conveniently contracting the ca|Kiciiy of the canal. Since 
the vessels have been moved at greater speed and tn traim : 
this deposit has been entirely removed from the slopes to | 
the bottom of the canal, whence it can readily be taken ont | 
by the dredger. | 

But thongh all efforts to improve batge-can.ak can never ; 
bring them to compete with railways in the quick con- ' 
vcyancc of p3s.«cngcts, it is surprising to find in how many ' 
places they still command an cnormons traffic in goods am 
minerals, and thus act as a valuable relief to overburdenK 
railways. This is specially the case in the mannfacturin' 
districts of England, where the Birmingham Grand Junctioi 
and other canals seem to cany on os brisk a trade as thcr 


I did in days gtme by when they had no competitors but the 
stage coach and the carrier’s van. 

Tbae remarks, however, as to railway competition do Ship 
not apply to Ship-canals, which, undisturbed by competing 
scheme^ retain all the monopoly they ever po^cssed ; and 
indeed, in the recent construction of the Suez and New 
Amsterdam canals, they have acquired an importance before 
unclaimed for works of that class — an importance which 
entitles them tothe highest consideration in any engineering 
treatise; for, apart from their structural interest tothe 
engineer, their usefulness in affording a short and sheltered 
passage for sea-borne vessels has long been a^owlcdgcd 
and can hardly be over-estimated. 

The Languedoc Canal already mentioned, by a short 
passage of 148 miles^ saves a sea voyage of npward.s of 2000 
miles through the Straits of Gibraltar. By the Forth and 
Clyde Canal sea-borne vessels, not exceeding feet 
draught of water, can pass from opposite coasts of Scotland, 
through the heart of the conutty, by 35 miles of inland 
navigation and avoid the dangers of the Pcntland Firth ; 
the Crinan Canal substitntes a short inland route uf 9 
miles for a sea voyage round the Hfull of Kintyrc of about 
70 nules; and the lost great canal between Suez and 
the ^lediterraneon effects a saving of 3750 miles on the 
route to India. 

To most of the early ship canals that have been executed, 
the principles of construction already stated arc generally 
applicable — ^the depth of water and dimensions of the 
locks and all other works being increased to suit the larger 
size of craft which use them, and therefore further notice 
of such details is not required. But having ‘till to 
illustrate the larger class of works, we proceed to dc.ccril« 
some of the largest of the ship-canals already constructed 
and projected, and in doing so, wc shall con«idcr ship- 
canals under the following three clashes : — 

/Yrrt, Canals which on their route from sea to ‘■caTtu. 
traverse high districts, surmounting the elevation l>y lotk"- 'j**' 
supplied by natural lakes or artificial reservoirs, snrh as the '“T 
Languedoc in France or the Cilcdonian Canal in Scotland; 

Stamd. Canals in low-lying districts, which arc carried on 
a uniform water-level from end to end, and arc defended 
against the inroad of the sea at high wwlcr ly doidilc acting 
locks, which also retain the canal water at low tide, such 
os the canals of Holland and other low countries ; 

TMrd, Canals, of which the Suez is the only example 
yet made, without locks nt cither end. and cninmunKating 
freely with the sea, from which it derives it« water supply. 

The Caledonian Canal in Scotland i« a‘ good a s]>cciinen Ca! 
of works of the fir$t class as can be sclccte»L 

In 1773 James Watt was employed to Mirvcy the country 
between the Bcauly at Invernc-os and I/>i:b Ed .*it tlio mouth 
of the river Lochy, a di-tance of about CO miles, with tl.e 
view of forming a ship canal between the two st.^s, t»> save 
about 400 miles of coasting rojugc by the North of Scotland 
through the stormy rcnthind Firtlu The di-trict n fvrr>.d to, 
called the " Great Caledonian Glen." trill l-o r,. a fu.m 
Plate XXXVT., embraces a chain of frf'b-w,-,li.r l.ik<**, which, 
in connection with the surrounding ghti*. h*»v<- :.:Ti.rrlfd an 
interesting field for the sjicculatioi.*. <*f tb** gr«>l"gi‘t ; r.r.d 
no doubt the first conception of a car..’.! t!-r>'U;:h the «l:*tn< i 
owed its origin to the apparent fr.''!!it:fs for iiil'.i.'i 
navigation which the lakes aSbr^kd.* In It’CI T»!fr>:d 
was employed by Government to n;*'rt, the 
rwitilt Ilf that renort vas the fi-r.-lrrc'i'.r. if the rar.il. 
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The strict \rMch dischaiges into the eastern outlet 
comprehends an area of about 700 square miles^ chiefij of 
high mountainous country, intersected by streams and 
lakes, which discharge themselves into Loch OicL Loch 
Ness, and Loch Donghfour, and thence are conveyed into 
the Moray Firth by the Biver Ness. Loch Oich, the 
summit-level of the canal, has an area of about 2. square 
miles, and the present standard level of its surface is under- 
stood to be 102 feet above the level of mean high water 
of neap tides in Beauly Firth. It receives the drainage of 
Loch Quoidi and Loch Garry. The waters of Loch Oich 
are^ ^(^tged through the Biver Oidr into Loch Ness, 
which is about 24 miles in length, and has an area of 
about 30 square miles. Loch Ness receives the waters of 
the Tarff, the Foyers, and Glenmoriston, and the drainage 
of numerous other streams and lakes of less note. It 
disdiarges its waters through a comparatively narrow tiArlf 
called -Bona Passage, into the small loch of Doughfour, 
whence they find an exit to the Beauly and Moray Firths 
by the Biver Ness, on which the town and harbour of 
Inverness are situated. 

• vrestem district of the country, 

mclurntig Loch Arkegg, finds its way into Loch Locby, 
wJw^ M about 10 im'les long, and thence by the Biver 
Lochy to the Western Sea at Loch Eil. 

Beauly at the northern entrance 
to ae rand ara each 170 feet long, 40 feet wide, and have 
a hft of about 8 feet. At Muirtown, a little further on, 
are few locks of 170 feet m length and 40 feet in width, 

^ art^l canal with seven locks com- 
Lochy are two locks ; at tte south end of Lodi Lochy is a 

thflevel^of^&rf o" 

W Banavie, where it descends 64 

feet by eight connected locks, formink what is raUedTrt« 

Ues^ds by two locks to tte level of Loch Eb 

^ remammg 23 are artificial or canal 
na^faon. OJie canals vrere made 120 feet in width at 
top^ter level, 60 feet at bottom, and 20 feJt^irdentS 

St tte Admiralty, the author found thaTtiS 
toalloTO at Loch Oich and the cutting at the summit level 
on^naUy contemplafed had not beeS rarried^The faS 

plwe sained at that 

to Oich; butltiU hew4s led 

Standard depth of 

vessels of ^ more than 18 feet, giving access to 

of ” te>ga, 88 f«t ,*a ir , “ 


Ida *» a«i 

m 1825. It ii'as desio™^ Oanal, completed 

thelughrugBedHiflW^fi i^ Blanken, who, instead of 

works not from the assanlb of *7’- ^ 

ancroadimente of the r^ves fw i>at from 

from the sea into^L - ^ locked 


Amsterdam to the Holder, is 60 miles in Ien«»th, and is 
formed of the cross-section shown in "fig. 4. “it 
vessels trading from Amsterdam to avoid the islands bd 
sand-banks of the ^gerous Zuider Zee, the passage flirongh 
which in former times often occupied as many weeks as the 
transit through the' canal now occupies hours. 



Y—atfT—i 

Fro. 4 .— Cross-section of Koiih HoQand fiaimi , 

^t the North Holland Canal, which has long proved so iaaier 
useful to the commerce of the districl^ is destined soon to 4ain Csi 
be superseded by the new Amsterdam Canal, a work of 
great magnitude, which it is proposed to describe as an 
illustration of ship-canals of the second class, from dAtaiia 
famished by Mr J. C. Hawkshaw, C.E. 

The rapid increase in the trade of the ports to the south- 
ward and eastward of the Helder, efiected by the construc- 
tion 'A railways throughout Europe, rendered it impeiaiive 
for the merchants of Amsterdam to provide better com- 
munication with the North Sea than that afforded by the 
North Holland ship canal already noticed, or suffer its 
trade to pass to other ports more favonralfiy sitnate'd for 
over-sea traffic. 

In 1865 a company was formed for the puipose of con- 
stracting a canal feom Amsterdam, in nearly a direct line, 
to the North Sea, through Lake Y and Wyker Meer, a dis- 
tance of 16|- miles. Sir John Hawkshaw and Mr Dirks 
were appointed the engineers to cany out t he wo rli^ a plan 
and secrion of which ^ given in Plate XXXVI. • - 

The harbour in which the canal terminates in the North 
Sea is formed by two piers built of concrete blocks founded 
on a deposit of rough basalt. The piers are each 5069 
feet in length, and endose an area of about 260 acres. 

About 140 acres of this area are to be dredged to a depth 
of 26^ feel^ the remainder is to be left at Represent di^ 
for the accommodation of small craft and fishing-boats. 

From its commencement at the harbour the canal passes 
by a deep enttmg throng a broad belt of sand-hills which 
protect the whole of this part of the coast of Holland from 
the-inroads of the sea. The cross-section of the canal at 
this place is diown in fig. 5. This cutting is about 3 miles 




Fra. 6. — Crou-sectionof Amstetdam C^nnL 

in length ; the greatest depth cf catting from the surface to 
the bottom of the canal is 78 feetj and the amount of earth- 
work excavated is 6,213,000 cubic yaods. On emei;^ fn>“ 
the sand-hills the canal passes by the village of Yelren, in tae 
neighbourhood of which it is crossed the railway froio 
Haarlem to the Helder, and there enters the Wyker 
a large tract of tide-covered land. After traveiOTg 
Wyker Meer it passes by a cutting of 327,000 cubic yat® 
through the promontory called Bnitenbuizen, which 
rates that Meer from Lake T, another large tide-wwerw 
area. The rest of its course lies through lake Y as far 
Amsterdam. ’ . . The 

There are two sets of locks, one set at each * 

North Sea locks are at a distance of about ^kree-qo®*^** 
a mile feora the North Sea harbour. - These locks, ® ® 
in fig. 6, have three passages. The central 
60 feet wide and 390 feet long, and will - 

two pairs of gates at each end, pointing in opposite 
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tions, and one pair in the centre. The northernmost side 
passage for barges is 30 feet lung and 34 feet 'vide, with 
three pairs of gates; that to the sonth is 22Tfeet in 
length and 40 feet vdde, with five pairs of gates. 



Pia 6.— Plan of Loeka on Amsterdam Cand, 


In constructing the cana1,which is (187 6) now &r advanced 
towards completion, the cuttings were first hegniu The 
material proceeding from these enttings was deposited so os 
to form two .banka 443 feet apart^ throngh &e lakes on 
cacb side of liie main canal, as shown by the hard lines on 
the plan, and also to form the banks of the branch canals 
on either side. The total length of these banks is 384 
nules. The nucleus of the bat& is formed of sand 'with a 
coating of clay, and protected dniing its progress with 
fascines; and when the banks are far enough advanced, the 
deep chaimel for &e canal is excavated hy dredging. The 
cross-section of the canal and banks throngh these meers or 
lakes is shown in fig. 7. 


.amJL. 





Sls.7. 


The formation of the banks throngh the 'Wyker 3fecr 
and Lake Y 'will enable about 12,000 acres of the area, os 
shown on the plan, which is now occupied by these lakes, 
to be redaimedL For the purpose of this reclamation, and 
also to provide for the drainage of the land on the margin 
of the lakes, including a large portion of what -was formerly 
Haarlem Mcer, pumps are provided by the company nt 
various points on the main and branch canals. The Chnal 
Ciompany ore bound to keep the surface-water of the canal 
about 1 foot 7 inches below average high'-water level In 
order to insure this level being maintained, three large 
pumps have been erected in connection 'with the locte 
hereafter to be described, on the dam between Amsterdam 
and the Zuider Zee. They consist of three Appold pumps, 
the largest of the kiud yet made, the fans being 8 feet in 
diameter. Each pump is worked by a separate engine of 
80 nominal horse-iiower. The maximum lift is 9 feet 9 
inches, at which the three pumps are capable of disdiarging 
1 930 tons a minute ; with the ordinary 'working lift of 34 
feet they will discharge 2700 tons a minute. 

lake Y extends about 44 miles to the eastward of 
Amsterdam ; and here it was necessary' to form a dam 'with 
locks for the passage of vessels. The dam crosses Lake Y 
ut a point ateut 2 miles to the e.astward of Amsterdam, 
where it is contracted to 4263 feet in width. As it -was 
necessary to construct these locks before completing the 
dam across lake Y. a circular cofferdam 590 feet in 
diameter, consisting of two rows of piles 49 feet long, 'was 
constructed in the tideway, and within tins dam the locks 
'were buill These locks* have three mmn passages^ each 


with five pairs of gates, and one smaller passage with three 
I>airs of gates, arranged much in tiie same manner ns the 
North Sea locks in fig. 6. The whole of the masonry and 
brickwork for these locks and slnicewnjs was fonndctl on 
bearing-piles, upwards of 10,000 in number. The bottom 
where the cofferdam was placed consisted of mud, and some 
difficulty 'was experienced in maintaining it till the work 
'was completed. The dam across Lake Y, ns shown in 
section, fig. 8, consists of clay and sand, placed on and 



protected at the sides by large masses of wicker-work, which 
is afterwards covered with basalt in the manner usually 
adopted in Holland. 

All the lock gates at both ends of the canal pointing 
seawards are of malleable iron; the gates pointing in- 
wards towards the canal are of wood. TIic nccc.<«.Mty, 
for drainage purposes, of maintaining the snirfaco wutcr 
of the canal at the prescribed low level calls for a suffi- 
cient bonier being provided against the sea at both ends, 
os the sea-level vm! not nnfreqnently, at high water, l<o 
several feet above the level of the canal Tliis nccc.vsity, 
as well as the difference of level and periods of high water 
in the Znidcr Zee and the North Sea, required n totally 
different design from the Suez Canal, to be nftcrwanls 
described. The contract sum for the execution of the 
Amstenlam Canal is £2,250,000, and it is cx{>cctcd that it 
will be ready for traffic in 1877. 

Of the third doss of works there is, ns yet, only a single i:u 
example in the Suez Canal, one of the moct remarkable 
engineering works of modem times ; bnt though it is called 
a canal, it be.iTs little resemblance to the works we have 
described under that name, for it has neither locks, gates, 
reservoirs, or pumping engines, nor has it, indcnl anything 
in comniun with canals, except tliat it affords a short route 
for sea-borne ships. It is in fact, correctly s{*r.iking. an 
artificial strait or arm of the sea, connecting the Mc<h- 
termnean and the lied Sea, from both of which it derives 
its water-snpply ; and the fact that the two sc.'is arc nearly 
on the same level, and the rise of tide vciy pmall, allowed 
this corndmetion to be adopted. 

The idea of fomiing this connecting link l.»-tw«n M-a 
and sea Is of very ancient origin, and its author fe nnknown. 

It is understood, however, that a water communication for 
snull -russeb I'etwccn the two ecus wms fr-nned as «;,rJy 
ns 600 years before the Cliristian rra. and cxbtcd fur a 
period of al»out 1400 year?, after which it was nllowid 
to fall into disuse. Baron Dc Tolt in hi' ifrrtwi 
of the Turk* and Tartar*,^ vrnMm in 1 76.1, r.ft- r civing 
quotations from the historian Diodonu* as to tlic cxhtcnco 
of certain portions of the early work, and its h iving fy:'n 
alKindoncd in consequence of the supjw*scd diffi m!c«’ •! 
level ^tween the two and thrRit(.’:cd inur.d'.tfrri <■! 


Egyi»t, says there still exbt thn*c cirly trar/-e of vy rt 
"qu'un legcr travail rendrait navigable far.« y tirphy^r 
d'4clnsc5 tt sans menactr I’fiypte d'ir.or datirr*'. D-* 
Tott’s opinion expressed in 1765 tas crrt.-Jr.ly l-s'a vrer.’'! 



V 'Ta ft-r— I ".f/, r. r fiB ru-sf Ab 

daw, 17SS, rc'- it. p- S71. 
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scale suited to modem times is understood to be due to 
Napoleon L who, about the dose of the last century, 
obtained a report from M. Lephre, a Erench engineer, whi^ 
however was followed by no result, and it remained for M. 
de Lesseps, in the present day, to realize what were thought 
the drea^ of commercial speculators, by carrying out the 
long-desired passage between the two seas. But the post- 
ponement of the scheme unquestionably favoured the 
chances of its commercial success, for had the canal been 
completed even a few years earlier, comparativdy few 
vessels would have been found to take advantage of it. 
Masters of sailing-vessels would not from dioice have navi- 
gated the Mediterranean and encountered the passage 
through the canal and the tedious and diffimilt. voyage of 
the Red Sea. They would undoubtedly have preferred to 
round the free seaway of the Cape of Good llop^ with all 
its ocean dangers and excitements, to thraftHing their way 
through such an inland passage, involving risks of rocks 
and shoals, protracted calms and contrary winds. But the 
introduction of ocean-going screw-steamers was an entirely 
new feature in navigation. Being independent of wind for 
^ their propufrion, ,aud being.admirably -fitted for navigating 
narrow straits and passages, their rapid and general adoption 
by all the leading shipping firms in the world afforded not 
only a plea, but a necessity for the short c ftTnTniwiifAfiQp |jy 
the Mediterranean and Red Sea. It was indeed a great 
achievement to reduce the distance between Western Europe 
md ^dia from 11,379 to 7628.mile8, equal, according to 
Ad^ Richards and Colonel Clarke, R.E.,,to a saving 
of fliirt]^ix days on the voyage; and this is the great 
mult effected by cutting the Suez Canal between the 
Mediterranean and the Red Sea. 

Mr Bateman, C.E., who’ visited the canal as the repre- 
sentative of the ^yal Society, communicated to that body 
a desenption of the works, in which he gives the following 
a^imt of the early negotiations of M. Ferdinand Lesseps, 
fS issiM brought the work to a succ^- 

project " of M. Ferdinand Lesseps ’*' was to cut a 
gim (»nal on ^e level of the two seas, by the nearest and 
most practicable route, which lay along ^e vaUey or 


Tms^, and ^e Biter Lakes. The character of this route 
^ desenbed m 1830 by General Chesney, R.A who 

ae Medit^n^ and the Red. Sea. At’ that timra 

diff^ffliceof 30 feet between tile two seas wassZaaSed 

Mdall^posab for canals were laid out on thatISS 
As to *e executive part there is but one opinion • theS 
scarcely what deserves to bo & iniin»ir . ’ 


Lesseps, acting for the Viceroy, invited a number of 
gentlemen, eminent as directors of public works, as engi. 
ne^, and distinguished in other ways, to form an Inter- 
national Com missi on for the purpose of considering and 
reporting on the practicability of tiie scheme. • 

“The Commission met in Egypt in December 1855 and 
January 1866, and made a careful- examination of the 
^harbours in the two seas, and of the intervening desert, and 
arrived at the conclusion that a ship canal was 
between the Gulf of Felusium in the Mediterranean and 
the Red Sea near Suez. They differed, however, as to the 
mode in wMch such a canal should be constructed. The 
three English engineering members of the Commission 
were of opinion that a ship canal, having its surface raised 
25 feet abtfve the sea-level, and communicating witii the 
Bay of Felusium at one end and the Red Sea at the other, 
by means of locks, and supplied with water from tiie Nile, 
was tiie best mode of construction. The foreign memberi^ , 
on the contrary, held that a canal having its bottom 27 feet 
below sea-levd, from sea to sea, without any- lock, and with 
harbours at each end, was the best system,— the harbours 
to be formed by piers and dredging out to deep water. 

** The Commission met at Paris in June 1856, when the 
views of the English engineers were rejected, and the report 
to the Viceroy recommended the system whidi has since 
been carried out..-. ^ 

“ Two years from the date of this report were spent in 
conferences- and .pre liminar y steps bMore. M. Lesseps 
obtained the necessary fun^ for carrying out the works. 
About half the capital was subscribed on the Continent ly 
far the larger portion being taken in France, and the other 
half was found by the Viceroy. Further time was 
necessarily lost in preparation, and it was not till near the 
dose of 1860 that the work was actually commenced. 

“ The original concession granted extraordinary privilegea 
to the Company, Ii included or contemplated the forma- 
tion of a ‘ sweet water* canal for the use of the workmen 
engaged, and the Company were to' become proprietors of 
all tiie land which could be irrigated by means of this canal 
One of the conditions of the concession also was that te 
Viceroy should procure forced labour for the execulaOT of 
tiie work, and soon after the commencement of operation^ 
and for some time, the number of -workmen so engaged 
amounted to from 25^000 to 30,000. The work ttus 
commenced steadily proceeded xm^ 1863, whOT the late 
a I Viceroy, during his visit to tbia country at tiie time of the. 


V aunng jub viBib W) wio — . 

International Exhibition, requested Sir_ John Hawksh^ 
to visit the canal and report on 'the ci^dition of the 


TO visic cue canal ana report on 'tno emdition m w*- -----r 
and the practicabili^ of its being' successfully complete 
and maintained.. His 'Highness’s instructions 
Sir John Hawkshaw should make an exa mi nation of ths 
works quite independently of. the ■French company saa 
their engineers, and report the results at which he 1 
We quote tWe results as given in Sir Ji,.* 

report, because they show’ the imture of the dimculBfS 
had been raised aud the soundness of the advice wmm 
John gave — ad'vice which undoubtedly greatly contn 

a.*L._ .#>1 


selected, and ™ ™’^*® I ti) the succesMul completion of tiie work . 

cmaH to fli. the | The foHcnmg TO l^- Sr Joto as to 


project- In ,the latter y^r ^ 

Viceroy of Eupvt and^nf Pasha became 

Lesseps to 

The result of this eanying out the work. 

No>-emberaTOm,SLn„^®^-'^’*‘‘®^ *e 30tii of 

commission xvas sioned at 


the work : — 

“ 1. That the canal will become a stagnant ditch- , jjjj 

“ 2. That the canal wiH'silt up, or that tiie moving san 
Desert ivill fill it up. , , ' *n pas 

'■ 8. That the Bitter Lakes throngb which the cane 
^^.^Sl^ednp with salt. L„„«,n8 and diffl- 


aviBW-was, that on tho wm oe niieo np witn salt . . ■ 

^eps to Cairo, ^rSn ^hat the navigation of the Bed Sea. is dangem 

ipping will not.Bxqjroach Port Sal^ on « 

— _ upaiiy. in the following year, 1855 M ,®ffiemtic8 timt.inU he met with, W the danger of that par 

• - ’ ■ lee shore. 

it 


■ •»■ «• a«»> ,„o. ^ 


rllOrCe • • r * * a Am 

6. TOat it'mil be difliimlt, if not imprflcticabla, to jt i 
uie Mediterrapean entrance to the i*ana1.** 
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Having analysed each of these oUections, and fnQy weighed the 
aiguments on which they were bas^ be came to the following con- 
dnsions os to the nracticalnUty of constmction and maintenance: — 

*' 1st, As regatos ^e enginening constmction, there are no works 
era the canal presenting on their face any nnnsnol difficulty of exe- 
cation, and there are no contingencies that 1 can conceive likely to 
arise that would introduce diflicnlties insnimonutable Inr eneincer* 
ingskilL 

“ idlg. As regards the nudntenance of the canal, I am of opinion 
that no obstacles would be met with that would prevent the work, 
when completed, being maintained with case and efficiency, and 
without the necessity of incurring any extraordinary or unusual 
yearly mgrendltaie.” 

“Said Pasha died between the period of Sir John 
Hawkshaw’s ezaininatiou of the cbnntty and the date of his 
report. He was succeeded his brother, Ismad, the 
present Yicen^ or Khedive, who, alarmed at the largeness 
and uncertainty of the grants to the Canal Company, of ^e 
proprietorship of land which could be irrigated by the sweet 
water canal, and anxious to retire from the obligation of 
finding forced labour for the constmetaon of the works, 
refnsed’to ratify or agree to the concesrions granted 1^ his 
brother. The whole question was then referred to the 
arbitration of the late j^petor of the French, who kindiy 
undertook the task, and awarded the sum of £3,800,000 to 
be paid by the Yicen^ to the Canal Company as indemnifica- 
tion for the loss they would sustain by the withdrawal of 
forced or native labonr, for the retrocession of large grants 
of land, and for the abandonment of other pri'meg^ 
attached to the ori^al act of concessioiu This money was 
applied to the prubecution of the works. I 

“The withdrawal of native labour involved very 
important changes in the mode of conducting the works, 
and occarioned at the time considerable delay. Mechanical 
appliances for the removal of the material, and European 
akffled labonr, bad to be snhstitnted ; these had to be 
reemited from different parts of Enrqpe, and great difScnlfy 
was experienced in procuring them. The accessory canak 
had to be widened for the conveyance of larger dredmng- 
machine^ and additional dwellings had to be providea for 
the accommodation of European labonreis. Ultimately all 
difficulties were overcome, and the work proceeded.” 

After the works had ^en nbarly completed, the Lords 
of the Admiialfy instructed Admiral Bichards, the by^- 
giapher, and Lieutenant-Colonel Clarke, B.E, to virit 
I^ypt, and r^ort as to the condition of the canal. These 
officers accordingly made a most minute survey of the canal 
and its teiminaT harbours, and issued a most interesting 
report, 1 from the information contained in which the plan 
of the canal, Plate XXXYI., has been mainly constructed. 
From this plan it will be seen that the canal extends from 
Fort Said on the Mediterranean to Suez on the Bed Sea, 
and that, as shown by the section, it traverses a compara- 
tively flat country. This route bas been selected so as to 
take advantaga of certain valleys or depressions whidi are 
called lakes, bat were in fact, provious to the construction 
of the canal, low-lying tracts of country, at some places 
below the level of the Mediterranean and Bed Seas. Thare 
valleys were found to be coated with a deep deposit of salt, 
and are described as having had all the appearance of being 
covered with snow, bearing evidence of their having been 
at one period overflowed by the sea. As will be seen from 
tbe plan. Lake Mcnzaldi is next to the Mediterranean, 
Lake Timsab about luilf-vray across the isthmus, and the 
Bitter Lakes next to the B^ Sea. lake Tini«ah. which 
is about 5 miles long, and the Bitter Lakes, abont S3, were 
quite dry before the cutting of the canal, and the water 
which Im converted them into large inland lakes was 
supplied from the Bed Sea and McditcrmncaiL The water 
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began to flow from the Mediterranean in February 18C3, 
and from the Bed Sea in July, and by the beginning of 
October of the same year these vast tracts of country, 
which had formerly been parched and arid valleys, were 
converted into great lakes navigated by vessels of the largest 
class. It will be seen from the section that the surface of 
, the ground is generally very low, the chief cuttings Iwing 
at Setapeum and £1 Guisr, where tbe sandy dunes attain an 
elevation of about 50 to 60 feet. The channel through tbe 
lakes was excavated partly by hand labour and partly by 
dredging, and for a considerable portion the level of* the 
valleys was so low as to afford sufficient depth without 
excavation. The material excavated appears to have Ifcn 
almost entirely alluvial, "and easily removed ; the only rock 
was met with at £I Guisr, where soft gypsum occurred, 
removable to a considerable extent by drcd'jpng, so that the 
canal works presented no physical difficulty. 

The whole len^h of the navigation is 88 gcogtapliical 
miles. Of this distance 66 miles are actual canal, formed 
by cuttings, miles are made by dredging through the 
lakes, and 8 miles required no works, the natural dcjitli 
being equal to that of the canal. Throughout its whole 
length the canal was intended to have a navigable depth 
of 26 feet for a width of 72 feet at the bottom, and to have 
a width at the top varying according to the character of the 
cuttings. At those places where the cuttings are deejt. tbt 
slopes were designed to be 2 to 1, with a surface width at 
the water-line of about 197 feet, as shown in flg: 9, which 



Fro. 9.— Cross-section of Suez Canal at Q Cul<r. 


is a cross-section at £1 Guisr; in the less elevated {Kir- 
tions of the land, where tbe stuff is softer, the sIoiks are 
increased, giving a surface width of 325 feet. It will lie 
nndersto^ that in the lakes the canal consists of a navigable 
channel of sufficient depth and breadth to admit the traffic, 
the surface of the wafer extending on cither .«idc to the 
edge of the lake. Fig. 10 shows a cro;s-»cction at Lake 
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FIG. JO.— -Cross-scctios at Meczalelu 

Menzaleb. The deep channel through the bkc's ii m irkid 
by iron beacons on either side, 250 feet niart, and the 
Admiralty rei»rtcis state that "in practice it iv found inure 
difficult to keep in the centre while living through th'.-^e 
beacons, than it is when between Uic eiubnnkinents.” Al 
every 5 or 6 i^cs there is a jossing-placc, to tn.iMc 
vesscls to moor for the night, or to bring-up in orb-r to 
allow others to pass, all these movements ii'.-mg regulited 
by telcgrajth from Port Said, Ismailia. or Suez, {‘crhapi 
the most interesting question to die rnginctr i* the r.c::":i 
of the tide in the narrow channcn».tw(cn the toos-i-, 
and the observations made on this subject are givin in the 
following quototion from the Admiralty rt.j^.'rt 
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filled from the Mwlitemmcan in April JS67, hag risen 13 ccnli- 
nwrlrcs, or about 4 indies, nml tlwt its waters are conUnnany run- 
nine at a slowntc into the Meditermnean ; dertamly this statement 
acrecJ with wliat we ourselves remarked, for we dways found a 
current running northward from Lates ^tnsah at the rate of from 
hair a mile to a mile an hour. Limited, however, ss these tidal ot- 
servations were, tliey were taken ivith groat card, and appear suffi- 
cient to show that, except at the Sues end, the tides will not ma- 
terially affect the passage of vessels } at that end, therefore, tosge 
ccsseis must regulate their time of passing; indeed, we greatm 
difficult which will be ennericnccd will be not from the tidw, hut 
from the prevailing north-east ivind in the canal, which will make 
clo% steerage dUflicalt in going from north to sontii.” 

It thus appears that the tidal column of 5 feet tange in 
the Red Sea is reduced to 2 feet at the distance of 6 miles, 
and is practically annihilated by the wide erep^e of the 
Bitter I^kes. But it would be highly interesting to have 
this conclusion confirmed by further systematic tidal obser- 
vations. 

In executing this strange work of tbe desei% and 
converting dry sands into navigable lakes, it is stated that 
there hare been about mjfftons of cubic yards of 
material excavated, and at one time sixty dredging-machines 
and nearly 30,000 labourers w’cre employed. !For tiimr 
use a supply of fresh water was convoyed from the Kile at 
Cairo, and distributed along the w'hole length of the canal, 
a work which of itself was one of no small magnitude. 

The cost of the witole undertaking, including tire harbours, 
is stated to have been about £20,000,000. The terminal 
harbours aro important adjuncts of this great work. That i 
on the Mediterranean is Fort Said, which is formed by two j 
breakwaters constnicted of concrete blociks, the western one 
0940 feet in length and the eastern 6020 feel^ enclosing an 
area of about 450 acres, with an average depth of only 13 
or 14 feet, excepting in the cluuinel leading to canal, 
w*hcre the depth is 25 to 28 feet. The entrance to the 
canal at Suez is also protected by a breakwater, and in 
connection witli the horbonr at this place there are two large 
basins and a dry dock. 

Tlio canal may be regarded as a highway for steamers of 
400 feet in length and 50 feet beam. A delay of three days 
is calculated on for the passage across from Fort Said to 
Siiex 

It is satisfactory to learn from tiie report of Commander 
Wharton, of H.M.S. "Shearwater,” "that the canal retains 
iu depth of water. That report states that " comparing 
generally the depth of the canal in 1873 and 1875 it seems 
that it Is in about tlie same condition, witii perhaps a slight 
balance in favour of increased depth now-; while its average 
tniniimiui may be stated at 26 feet, there ore yet consider- 
able tracts Where 25 feet and even os little as 24 feet will 
be passed over," The snrr^ of Lieutenant Millard, also 
Ttported to the Admiralty in 1875, shows that at tlie 
wrironoo to Port Said harbour the 27, 30, and 33 feet 
rnntonr lines ivcro seaward of those obtained before, proving 
that some shallowing of tlie urater at the entrance has taken 
place. 

riic use made of the canal may be judged of from the 
tiillowing table of the traffic p.issing through since its com- 
TOMlCl'WPnt' 
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neiotmatie hvt tjnw bwn quadrupled in five yearn ; and 
Hi*; L - 1 ni.>aa» of enlarpngthc canal to accommodate increas- 



ing trade must soon become an important question for its 
owners. 

Such works as the ship canals we have been describing 
entirely revolutionize ocean navigation, and conseqnenlily ' 
demand the zealous attention of au nations whose interests 
they seem to afieet. Of this zealous wati^nlness the 
interest taken by the Powers of jBuTope in the distribution 
of the properly in the Suez Canal may be tited as an 
example. But notwithstanding the difficulties, legal and 
political, which the execation of eudli works are almost 
sure to create by severing continents before united, and 
connecting seas before separated by thousands of miles of 
exposed navi^tion, we may safely conclude that wherever 
the perils anad^ys of ocean s^ng can belessmcdly 
forming canals these valuable helps to navigation will at sU 
harmids be carried out. Viewing then the subject 
itWy, we offer no apology for noticing two important short 
sea passages which, though still nnexeented, will doubtless 
in some form be eventually carried out. 

One of these canals is designed to obviate the navi^tion l^**^!**^ 
of the dangerous strait between Ceylon and the mainland 
of India, whirdi is shallow and narrow, and in some states 
of the wind has a violent currant, so that it can only be 


navi^ted by vessels of' small dranghtL Ships of toe larger 
class have to circumnavigate Ceylon in making their pas- 
sages to the eastern section of Hindustan. The importance 
of avoiding this detour round C^Ion of 350 mites 
exposed navi^fion in the direct Suez route to Calcutte and 
Madras will be readily acknowledged, and the execution of 
the. work cannot long be delayed: 

The strait to which we allude iatiie Paumben pos^e 
leading from the Gulf of Manaar on the west to FtLik my 

on the east,as shown in fig. 11, and many attempts have 

mode by blasting to dear away the rocky ohstroctions mat 
at present render its navigation dangerous. But in ora» 
to provide a safe passage of the strait betweea Oeylro an 
India for the ships which now navigate the Suez Wnm, 
nothing will suffice but a canal affording the ramedepte 
and width, though very much shorter in Wh ttan w 
great pioneer in shortening ocean smling ,* and accoroa^ 
surveys have been made and sebemes h^e been proi^ 

to effect this impoitant improvement. Mr George Bo e , 

Civil Engineer, when inspecting the harboure m «« 

asked by the British Government to wsit {J 

report on these schemes ; and from his Beport o 

Harbours we find that the site h5 selected m 

able is through the island of llamascram, a 

cast from Paumben lighthouse. T^e - j-ndi' 

sc.a to sea is about 2 miles, the ground^bwng ^ 

plain, raised on an average about t feet , 

water, and from tlie borings tliat Lave been 

not expected tliat much rock will be „ Qjpjl 

of the canal. In order to araimilate it to the S«« ^ 

tlie navi^ble depth should if posable be 

On the north side tlie distance from wo 

feet at low water is, according to a ^arfc bj 

General at Colombo, upwards of a mfic ; ** 

the distance to the same depth w srill 3” ’ ^ /onning 

conadcrable works of dredging will lie yhe 

and afterwards maintaining tlie entrances to t • ^ 

south end of the canid is under shelter . irt'f'nak- 

the north end may perhaps require to bo Pri* gt 

waters. Tlie cost of catting the canal has 

£440,000. ^ 7 1 ,..* fl far . 

The other scheme to which we eoniincnts 

importance, its object being to sepatate pawgsis''*’ 

North and South America, and te 

l»twccn the Atlantic and the wd il"* 

Uic physical difficulties prfcnicd by tUe^^^^ 
i geological formation of the Isthmus th 
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sea^ to vludi has to be added the problem of maVi ng and 
m ain ta ini ng a deep-water channel from the ocean to the 
entrances to the wmnl 

iniis bold scheme, first proposed in the I6th centmy, 
1^ at vations interr^ been the subject of many depnta- 
tions and much correspondence between the Ainftrit^n and 
European powers; and more recently, in 184S, when Lonis 
2fapoIeon was con&ied as a state prisoner at Hawi , he spent 
much of his exile in inreslagating'its pracficabOity, and in 
making arrangements for earring on^ under the wnma of 
the “Napoleon Interoceanic Can^” a passage between the 
rwo seas from Port San Jnan to Port Bealqo. But we 
have not space to record the Tarious early attempts to 


realiro this p^eef^ and must therefore confine onr remarks 
to giving an idea of the present state of negotiations regard- 
ingi^ 

T^^cent enonnons ^wth of Californian trade has led 
to tNerenved conmderation of the sdiemc by the United 
States of America, who would ^ the greatest gainers ly 
the work^ and therefore ore its most natural promoters; 
and what we propose is to give a sketdr of the present state 
of the question, as afforded reports and docirments 
recently ^ed by the GOTermncnt of the United States, 
from whidi alone anthentic information can be derived. 

It appears from these documents that two routes have 
recently been investigated : — First, that of the Isamus of 



Darien, shown in fig. 12, trader the direction of Commander 
Selfridfic, U.S.N.; and tteond, that of Nicaragua, also 
shown in fig. 12, under the direction of Commander Lull, 
U.S.N. To both of these expeditions wen attadicd a large 
staff, inclnding naval officers, civil en^eers, snrvqrors, 
mineralogists, <ka, and their surveys appear to have ex- 
tended over the years 1871, 1872, and 1873. 

The results of these surveys are thus summarized in the 
report of the Secretary to the Navy, submitted to the 
Government of the United States in 1873, from which we 
take the following information. Of the Darien route, it is 
said that it includes 100 miles of navigation of the Biver 
Atrato, whi^ has been carefully sounded, and found to be 
fully capable of being navigated by the larg^t class of 
ocean-steamers. Between Atrato and the Pamfic a canal 
or artificial cut must be formed of 23 miles in length. The 
canal for 22 miles of this distance passes through a phun 
having a gradual rise of 90 feet. There will then remain 
fi miles to the Pacific, three of which will be in moderate 
o])en cutting, and 3 miles will be tunneling. It is esti- 
mated that the work will cost between ;£10,400,000 and 
£12,000,000, and that it can be completed in ten years. 
Hie tunnel, ’'cing for the passage of ships of the brge^ 
Hze. is {woposed to be 112 feet high and COfect wide, and is 
to have S7 feet of clear headway above the surface of the 
water. Tlie canal is to be 23 feet in depth, with a bottom 
width of 50 feet, and a surface width of 70 feet. The 


I lock^ twenfy in number, arc to be 427 feet long, 34 feet 
I wide, with a lift of 10 feet The water supidy is to l^g 
derived from the Napipi river, and the gan^ngs and ob-cr- 
vations made on evaporation lead to the conclucion tli.it 
there is a great excess of water above the supply ri'quirc<I 
for the canal. Commander Selfridgc gives two altiniativc 
schemes, by which the tunneling is increased in length and 
the nombiw of the locks diminiched, at an csiim.'itcd cost 
of from £17,000,000 to £18,000,000 respectively. 

The exploration of the Nicaraguan routo, under C' m- p,...,. 
mander Lull, the position of whiclT is abo shown in fig 12. Ni-l 
is said to have proved the cxbtcncc of a practic.'b!e reiut**, 
having Lake Nicaragua as its summit-Ic*i'ei, l-eing 107 feet 
above mean tide. It is proposed by tliis mute to c‘“nr.r*-t 
the lake with the Pacifie by a canal 10*3 inile-s in length, 
beginning at the mouth of tiic Bio del 3f<^lio and tenninat- 
ingat Brito. The first 7*3 im!« will require an cxravatfi'n 
averaging 54 feet in depth, and will !■« the n.'* t rs|».n>:ve 
part of the whole work. Ten locks tn<i cne ttdc-lock will 
be required betwee-n the lake and the k.i. There wil! l<c 
50 miles of lake navigation. 

Sbek-water navigation in the San Juan from iu hiid 
to the mouth of San Citio# b coanderid jKTf>i:!y fei.»:l’e, 
and it is prepared to improve the river ly U ar <br-». at 
Castillo Bapids, Babs Ikipids, Macliuca E.-.; :d». I n*. tl 
month of the San Carlos River, at all cfulirhikr' > tj • rt 
are excellent sites fer dams. A sLvrt rf c-r w.'tr 
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one lock ‘wiU be required to get-around each of the, upper 
three dama. From the for^ dam to Qreytourn in the 
Caribbean Sea an independent canal 'will be required 41 '9 
wiUm in length with seven locks, which apparentiy presents 
nodifficulty. The total length of the proposed canal ia 61*7. 
Tfiilaa, and no tunnel is required. The harbour of Grey- 
town ^ been partially destroyed by a silt which comes 
from the San Carlos, and others of the lower tributaries of 
the San Juan, and the branch of the river leading to Qrey- 
town has become so mudh filled up that it is now, at the 
lowest stage of- the water, only -324 feet ‘wide and 6 inches- 
deep at the fork.- It is proposed to shut off thm branch 
entirely and send all the sut-bearing 'water through the 
Colorado mouth, which empties into the sea 18 miles from 


Gr€ytown,;ond to admit to the harboun-only the water of 
. the canal, which, being drawn from the main.river;above the 
mouth of the San Cario^ will be. perfectly Alapn , .The 
harbour then cleared oul^ -will leave no^g to det^rate 
it again. 

Short 'breakwaters will be required to . protect the ' 
enteances from the surf> both of which are.induded in the 
estimate for the work.- 

Careful gau^ng at the lowest stage shows that T.oTf« 
Kicaragu^- which;has a surface area of 2700 square 
and a drainage area of 8000 square miles, will supply thirty, 
eight times the maximum possible demand of water. 

The depth of water is to be 26 feet, the width*at bottom 
72 feet, and at surface 160 feet. The locks, -tweniy-one in 



Fiq. 12.— Jdnes of proposed Doxiini and Nicaragua Canals, 


nimber, with a lift of from 8 to -10 feet, are to be* 400 
^6,900 000 

IL L^eps, in a lectore on the Suez CMal,' dehvered 
before the Somdtd des Gens de Lettres at Paris, has given' 
It as hw opmum that unless the Atlantic and Pacific ■ can 
be umted ly sunply piercing the Isthmus from sea to sea 

cannot ^ j 'Canal, the proposed scheme' 
of fha as a .commercial enterprise, because 

^ to pass the traffic 

TOifa. ^' 0 ‘iuent It, and also of the uncertainty of sufficient 

w^to supply the lockage and evaporation.' This latter 
ofS? a“* a?ems to be disproved by the lesefirohes 

future 

^cataguan Canal a^t GreytoJS’'S^e®fSl‘lS£”^°®®^ 


taining permanent deep water through an exi — - - 

forediore composed of soft materials and e^wed to v 
seas. . The reports state “ that at .Gr^town teera 
i^uds where twenty years ago there was 
float a frigate.” . It remains to be seep Danen 

difficulties apply to the entrance to the proposw • 
scheme; and, to show that such. fears may 
founded,. we may remind the reader that 
,exist, OS- we have stated, at the Meffiteriancan 
the Suez Canal ‘ . . . vfgMn 

The question as to 'the best ' for from 

the . Atlantic '.and Pacific is, it «» 

being, solved, but the nece^tF T^portancei 

to' sea remains an aAnowledged fact. . 

especially to the United States, but in som 

m; woiSa, i. meh 

.difficulties, this long-cheiiAed bold tdea may y . ^ j 

'Btupendons reaffty. . ' oi 

Beference is made to the following 
Navigatimi Frisi,' On' Candb; Fult«m. ,On 
Ta1httm> JEamomp. of JnZomd AWggfeo»> ' 

on, Ivland .Ifdvigaiion ; 'JPrineljilca 

BiverM^fineaing, ly David StoTpn®®* gtgjta / 

Edinburgh ; BopirtjfOa Smtlaru tf ^ ■ 

1873 ‘ ' 
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CANAL, ur Casaleito, A^'T0^1o (1697-1768), a 
Yeaetian painter, bom IStli. October 1697, ^'ras bred frith 
his father, a scene-painter at Yenice, and for some time 
followed his fathet^s line of art Jn 1719 he went to 
Borne, whete he' -employed himself chidSy in delineating 
ancient mins, and particnlarly studied effects of light and 
shade, in wUch he became an adept He was &e first 
painter who made practical nse of the camera Indda. On 
xetnming home he devoted his -powers to views in his 
native cilj, which he painted -wi& a dear and finn touch 
and the most facile mastery of colour in a deep tone, intro- 
ducing groups of figures with much effect In his latter 
days he resided some time in England. His pictures, in 
their particular range, still remain unrivalled. He died on 
20th August 1768. Bdlotto (commonly named Bmnardo) 
Canaletto, 1724-1780, was his nephew and pujol, and 
painted widi deceptive resemblance to the style of &e more 
celebrated master. 

CANAhTDAIGUA, a town in the United States, capital 
of the county of Ontario in New York, is situated at the 
northern end of a lake ot the same name, 29 miles S.E. of 
-Bodiester by ra^ in 42° 54' N. lah and 77° 27' W. long: 
It is a railway junction of some importance, and has a 
court-house, an acadmy, and two printing-offices. Its 
incorporation dates ftmn ISIS. The lake is a beantifnl 
sheet of water abont-lS miles long, with a breadth varying 
Bom less thon-a-milfr to -mote than a mile and a half. It 
is-abont 437 feet above Lake Ontario. The population of 
tire town is 4862, and of the township 7274. 

CANANOBE. See Easakobe. 

CANABA See Eaxaba. 

CANABY {Fringilla earutria), a well-known series of 
Conirostral Bird, brion^g to the family FringiUidai^ or 
Pinches. . It is a native of the Canary Islands and Madmra, 
whete it occurs abundantly in the v^d state, and is of a 
greyish-brown colonr, slightly varied with brighter hues, 
ffithongb never attaining tbe beantifnl plomage of Ae 
domestic Inxd. It was first domesticated in Iwy dnrinjg 
the 16th centnry, and soon spread over Enrope, where itjs 
now the most common of cage-birds. Doting the 350 
years of its domestication, the canary has been the subject 
of careM artificial selection and of crossing with_ allied 
q>edes^ the resnlt being tbe prodnction of a bird differing 
widely in the colonr of its plumage, and in a few of its 
-varieties even in size and form, ftom tbe original wffd 
spedes. The prevailing colonr of the most adnmed varie- 
ties of the canary is ydlow, approaching in some cases 
to orange, and in others to white while the most robust 
birds ate those which, in tbe dnsl^ green of tbe upper 
surface of thdr plumage, show a distinct approadi to the 
wild forms. The least prized ate those in .which the 
plomage is irtegolatly spotted and speckled. In one of 
the most esteemed varieties, the wing and tail feaUers arc 
at first blai^ — a pccnliori^, however, which disappears 
after the first monlting. Size and form have also been 
modifiad by domestication, tbe wild canary being not 
more than 5l inches in length, while a well-known Bdgian 
variety usnaSy measnres 8 inches. There are also hooped 
or bowed canaries, feather-footed forms, and top-knots, 
the latter having a distinct crest on the head; but the 
o&priug of two such top-knotted cauariesi, instead of 
showing an increased development of crest, as might be 
expected, arc invariably bald on the crown. Most of 
the varieties, however, of which no fewer than twenty- 
seven were recognized by Fix-nch breeders so early as the 
beginning of last century, differ merely in the colonr and 
the markings of the plumage. Hybrid are also common, 
the canary breeding freriy with the siskin, goldfinch, citril. 
greenfin^, and linnet. Some of the hybrids thns pro- 
dneed, arc, according to Darwin, almost completely fertile. 


I bnt_ they do not seem to have grren rise to any 
i &tinct breed. It is the female canary which is almost 
I mvaiiably emplr^ed in crossing, as it is difficult, if not 
impossible, to ^t the females of the allied 6i>ecics to 
sit oit the artificial nests nsed by breeders. In a state of 
nature canaries pair, but imder domestication the male bird 
has been render^ polygamous being often put with four 
or five females ; stall he is said to show a distinct prefer- 
ence for the female with which he was first mated. It is 
from the others, however, that the best bit^ are usually 
obtained. The canaty is very prolific producing eggs, not 
exceeding six in number, tluee or four times a year; and 
in a state of natiuu it is said to breed still oftcacr. ^e 
work of bnildmg the nest, and of incubation, falls chieily 
on the female while the duty of feeding the young rests 
mainly with the code bird. The natural song of the canary 
is loud and clear; and in their native groves the mates, 
espedolly during the pairing season, pom: forth their song 
with snidi ardonr os sometimes to burst the delicate ve<tscls 
of the throat. The males appear to comjwtc with each 
other in the brilliancy of their melody, in order to attract 
the females, which, according to Bcclistcin, always select 
the best singers for their mates. The canary lendUy imitates 
the notes of other birds, and in Germany and cspcrially 
Tyrol, where the breeding of canaries gives employment to 
a large rramber of people, thiy- an usunlly placed for this 
pnipose beside the nightingale: In England they are 
tanght in a simOar way to imitate the woodlark. They 
are also tanght to whistle one or txn> nin^ und even to 
articulate a few words. The female possesses considerable 
vocal powers, hat her notes are wc^cr than the male's, 
and her song usually less consecutive: 

CANABY ISLANDS, The, lie in the North Atlantic 
Ocean, between the psrollds of 27* 4' and 29* 3' N. lat., 
and the meridians w 13“ 3' and 18° 2' W. long.^ The 
seven prinripal islands cover an area of 32.’)6 English tq. 
mOes, and bad a population of 237,036 in 1860 

TtnnlB.: SL C^-**-"'**" 

Ana 877-r 75S-3 718*5 323*5 325*1 152*7 82-2 

Popdation, 9?,709 85,970 31,135 15,837 10,025 11,350 CvSi 


Fuerteventnra lies nearest to the African coast, the 
interval being between 50 and 60 miles. Besides these 
there ore many islets, most of which arc uninhabited. 

History.— ihere is ground for supposing that the 
PhocnicKuis were not ignorant of the Canancs. The 
B o ip mk, in the time of Augustus, rMciyed intelligence o! 
them throngh Juba, king of 3Iauritania, r\bo.-c account 
Los been transmitted to us by the elder Pliny. He men- 
tions Canaria, so called from tbe uiultitndc of dog^ of 
great size," and "Nivaria. taking its name from j<ri";:ual 
snow, and covered with douds," donb'.ltss TcacrifTe. 
Canaria was said to abound in pabns and j'inc tree'. Both 
Plutarch and I’tolcmy sj'cak of tbe rortunatc l.'land*, but 
their description is so imperfect that ili> not clear whether 
the JIadeiras or the Canaries are referred to. There is no 
farther mention of them until vre read of ihtir nduntvir} 


about 1331 , by a Prench vesiil driven tmongy: ti.i-» by a 
storm. A Spanish nobleman thoreuioa obtaii.'’! a grant 
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king, he sailed in 1404 mtii a strong force, which mastered 
Lauzarote, Fuerteventura, Gtomera, and Hieixo, without 
bloodshed. Being repulsed in his attempts on Palma and 
Canary, he returned to Europe in 1408 to obtain further 
pi^aigfannft- He was wdl received at the Casdlian court, 
where he was promised aid ; but he died shortly aftenmrds 
in Ikance. Bethencourfs nephew had been 1^ governor 
of the islands, and daimed to succeed to his uncle’s rights. 
Being charged with many acts of misgovemment, he went 
to Spain to clear himsdf, and whilst there sold his rights 
to Don Enrique de Guzman, who, after expending l^ge 
sums in fruitiess endeavours to reduce the unconquered 
islands, sold them to another Spaniard named Faraza. His 
successors, about 1461, took nominal possession of Canary 
and Teneri£f(^ but the natives effectually resisted their 
occupation of them. Meantime it appear^ that Jean de 
Bethenconrt’s nephew had fraudulently' made a second 
sale of the islands to Portugal, and the difference thus 
atismg between the crowns of Spain and Portugal was 
ended by the cession of the islands to the former. Grand 
Canary, Teneiiffe, and Palma remaining unsubdued in 
1476, Ferdinand and Isabella of Spain compelled Paraza’s 
successors to sdl those islands to the crown; and the 
following year 1000 men were despatched to reduce them. 
After mu^ bloodshed, and with reinforcements from the 
mother country, the Spaniards, under Pedro de Vera, became 
masters of Grand Canary in 1483. Palma was conquered 
in 1491, and Tenetiffe in 1495, by Alonzo de Lugo. All 
the islands still continue in the possession of Spain. 

InhabUanU . — As to the derivation of their oti^nnl 
inhabitants, the Gnanches, nothing certain is known. Ihe 
most probable supposition is that they came from the 
adjoining coast of Africa. Pliny states that the islands 
were uninhabited at the time of which he wrote. If 
were so, we might infer, from the absence of any trace of 
Mahometanism amongst the people found there ly the 
Spaniards, that the migration took place between the time 
to which his account refers and the time of the conquest 
of Barbary by the j^ba Many of the Gnanches fell in 
opposing the Spanish invasion, many were sold by the 
conquerors as slaves, and many conformed to the ’RnnipT i 
Catholic faith and intermarried with the Spaniards, — so 
that all trace of them as a distinct race is lost They were 
said to be of tall stature, and Humboldt styles the 
Patagonians of the Old World; but the skeletons of Gnanches 
when measured have been found to bo less than avera(ra 
skeletons of Europeans. The Gnanches aTnTininiB<q the 
bodies pf thdr dead, and placed them in caves ; and many 
mummies Imve been found at different times in a state of 
^reme desiccation, each weighing not more than 6 or 7 & 
Two inaccessible caves in a vertical rock by the shore, three 
miles from Santa Cruz (Teneriffe), are said still to contain 
bon^ A few words of the languages spoken by the ancient 
inhabitants have been preserved, and a resemblance of some 
of them to words of Horth African dialects has been 
noticed. On the other hand, the Gnanches had customs, 
such ^ tlmt preserving their dead, in which they differed 

from the Berbers. CouncUlor Von Loher, one of the most 
rroent investigators of the question, finds that the names 
of “ the 1 ‘ho island are generally either 

r ° origin, and maintains that the 

Md ™ probability the descendants of Vandal 

and Gothic immigrants. 

1 Jble ^ shehtly darker than the 

of thciSXf tho ® ‘he traits 

1 P of the peninsula ; they are sober, but given to 


gambling; they are quick, but lazy, faithless, and supetsti* 
tious. The lower orders are quite illiterate and the better 
classes not very enlightened. A few boo^ellers’ shops of ' 
a minor description exist at Santa Cruz and Las Palmas.' 
The sustenance of the lower classes, is chiefly composed of 
fish, potatoes, and ffojio, which- is merdy Indian corn or 
wheat roasted and ^en, when ground, kneaded with water 
or milk. 

Government, cEre. — ^The Archipdago is politically con- 
sidered part of the province of Anddnsia. The governor, 
genera], who resides at Santa 'Crm^ has chief command 
both in civil and military affairs. The actual administration 
of affairs is in the bands of two lieutenant-governon^ who 
reside at Santa Cruz and Las Palmas. On the other ^ands 
are depuiy-governors, acting under the lientenant-governox 
to whose district they belong. ' The military force is com- 
posed of a battalion of soldiers of the line, numbering about 
1000 men; six regiments of militia, amounting to about 
8000 men, distributed amongst the islands; and a' few 
companies of artillery. .There is a im'litaty commander on 
each island. The great court of appeal sits at Las Palmas. 
Courts of first instance sit at Santa Crnz,'Orota\^and.Las 
Palmas, l^e land in great part is strictly entailed. - The 
islands form two bishoprics, Teneriffe and Grand- Canary. . 
The-whole ecdesiastical revenue is estimated at upwards of 
£36,000. Q^e monkish -establishments have been sup. 
pressed, and such of the monasteries and. convents as are 
not kept up for secular purposes are falling^ to ruin. Ho 
form of religion except the Boman Catholic is tolerated. 

Olmate and MHeordogy . — ^From April to October a north 
or nortii-east wind of more or less strength blows upon the 
ialands, colhmencing at 10 A.H. and continuing until 5 or 
6 P.M. In summer this wind produces a dense stratum of . 
sea doud (cumuloni), .1000 feet thick, whwe loww surface 
is about 3500 feet above the sea at Teneriffe. This does 
not reach, up to the mountains, which have on every side a 
stratum of their own, about 500 feet, thick, the lower 
surface being about 2500 feet above tire level of the sea 
Betweeii these two distinct strata there is a gap thrOTgn 
which persons on a vessel approadiing or leaving the-islan 
nmy obtain a ^mpse of the peak. Tfavdiers who ascen 
the mountains look down on these stationary 
The sea doud conceals from view the i 


doud. 

except those whose mountains 
south-west coasts there is no regular sea or land preeza , 

winter thqr are occasionally visited by a hot so® 
wind, called Levante, from the African J 

various disagreeable consequences on the eqwsea ro 
the person, besides injuring the vegetation, espe ^ 


it On the 


fields in Fuerteventiua to the depth of 4 feet rt . ^ 

accompanied by waterspouts, sometimes cause , 

tion ; but, on the whole, these idands -i j jiy 

from such visitations. The climate generaBy ’ 
and salubrious. On the lower groun^ the P 

is equable, the daily range seldom exceeding 0 -J^ithcm 

rainy season oecnis at the same period as 
Europe. The dry season is at the t*®® * .t;. latitmU' 

which extend a few degrees farther north .than^ 

** In no part of the world is Ae barometer ® Jjlonds. 
of atmospheric changes than amongst the ^jgd, - 

A rapid rise is the sure precursor of an to 

whilst the contrary as certainly indicates 

west or south-west” (Lieut. Arlettl Twurdinaiy 

Jffrieutture, Manufactures, and Conanet^ ^ gafplf 
yeara suffident grain and potatoes are prM ^ 

the wants of the idands. TLe soil on ia 

the islands, where water is plentiful, is P , po(atoo* 
some places two crops of Indian corn an 
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can be obtained from the same piece of ground in a tvelve- 
month. Except at Fuerteventura, the vine is much cnlti- 
rated, but chiefly at Teneriffe, the best wines bang produced 
on the north-west coast. None, however, is considered 
ro good as the wine of Madeira. The most esteemed kind 
is sent to England under the name of Yidonia. The grape 
disease made its appearance at the Canaries in 1853, and 
destroyed nearly Ae whole crop. Previously the total 
annual produce was estimated at abont 40,000 pipes, of 
which 25,000 pipes were produced in Teneriffe. Between 
8000 and 9000 pipes were exported. The price per pipe 
on board ranged from £8 to jS 20. Some of the wine is 
distilled into good brandy. Sumach, canaiy-seed, and a 
little flax are grown. Sweet potatoes, maize, gourds, pump- 
kins, taia {Oolocatia mtiqvorum), lentils, Cicer ariftinvm, 
beans, kidney beans, and Inpines are extensively cultivated 
for food, i^m bad management the fruits are generally 
inferior. Thqr include oranges, figs, bananas, dates, pine- 
apples, pomegranates, papaws, gnava.s, custard apples, and 
prickly pears. There are no cocoa-nut trees or bread-fruit 
trees. A little oil is obtained from the olive in Grand 
Canary. The agave is abundant, and suppUcs a material 
for ropes, girths, dec. The leaves of the date palm are made 
into mits and baskets. A good deal of orchil-lichen is 
gathered for e:qiortation ; and the ice-plant is grown in 
small quantity for barilla. The sugar manufacture, once 
largely carried on, has fallen before the American and 
West Indian trade; the only two existing mills are on 
Palma. Wine having been for some time so little remunera- 
tive, other products Imve received attention, the chief being 
cochineaL This insect, which feeds on a ^ecies of cactus, 
was introdneed in 1825, and is now largely produced on 
all the islands, — land formerly occnined by grain and vines 
being devoted to its cultivation. In 1873 upwards of 
6,728,000 Ib, of the total value of 13,894,225 pesetas, or 
about £555,849, were exported, prinripally to France 
and England. The silkworm is reared to a small ex- 
tent, cMefly on Palma. Raw silk is exported, and some 
is manufactured on the spot into stockings, ribands, lac. 
Some linen and woollen stuffs of a coarse l^d are mode 
for home consumption, but the great bulk of the clothing 
in use is of British manufacture. The island goats (a 
peculiar and esteemed breed) furnish uulk, from whi(i 
butter and cheese are made. Pigs and sheep of a small 
coarse-woolled breed are nnmerons. Horses and cattle are 
scarce; domestic fowls and rabbits are plentiful Asses 
and mules are mnch used A fishery on the African coast, 
which ^ves employment to many persons, has existed from 
an early period The fish, principally bream, is salted and 
largely consumed at the Canaries. 

There is a good deal of intercourse by means of boats 
n pil smnll sailing vessels amongst tiie different islands. In 
this way win^ raw silk, cochineal, barilla, and dried fruits 
ate taken to the places of export ; and grain is conveyed 
from those blaum where it is abundant to those where the 
supply is deficient The principal foreign trade is with 
England, the chief articles of export being wine, cochineal, 
barilla, and orchil The impo^ consist of iron, metal 
go^, glass, crockery, leather, and rilk, cotton, and wooUen 
manufactures. There is also a considerable trade with the 
United States and the conntries bordering the Mediter- 
>ntiwin. Tnth Hamburg and France an exchange of 
commodities takes pbce. The ships cmxdoycd in this 
rommerce are foreign, chiefly British; but the islanders 
send n few vessels of their own with brandy, coarse earthen- 
ware, and silk goods to the Spanish West Indies, bringing 
back cigars, sugar, coffee, rum, cocoa (the material 
chocolate), and a few other articles. Santa Crnz, Orotava, 
and Las Palmas are the only ports engaged in foreign 
tr^e ; nearly 300 vessels enter these ports in the course of 
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a year. La 1852 the ports were practically made free— 
the small duty of 2s. per cent, only being now levied ujton 
imported goods, with the exception of tobacco, which pays 
5d. per 0)., and cigars which pay lOd. per lb. Spanish 
steamers ply between Cadiz and Santa Cruz. Tiro Spani.«h 
Government packet on its ontward voyage to Havana 
touches at Santa Cruz once a month; and the same port is 
visited by the English mail steamers in their voyages to 
and froni the African coast. 

Zoology . — The indigenous mammals and reptiles of the 
Canary Islands are very few in number. Of the former, 
only species of dog, of swine, of goat, and of sheep were 
found upon the island by the Spanish conquerors. The 
race of large dogs which is supposed to have given a name 
to Canary has been long extinct. A single skeleton has been 
found, which is deposited in one of the museums at Fan.-( 
The ferret, rabbit, cat, rat, mouse, and two kinds of bat 
have become natnralimd. The ornithology is more inter- 
esting, on account at once of the birds native to the l-Iands 
and the stragglers from the African coast. The latter arc 
chiefly brought over in winter when the wind has blown 
for some time from the east. Among the former arc 
some birds of prqf, os the African vnltnrc, the falcon, the 
buzzard, the sparrow-hawk, and the kite. There arc also 
two spedes of owl, three species of sea-mew, the stockdove, 
qnail, raven, magpie, chaffinch, goldfinch, blackcap, canary 
bird, titmouse, blackbird, house^wallow, &c. The bird 
with the sweetest song is a variety of the blackcap or liylvin 
atrieapilla. As to the insects, mention may be made of .a 
spedes of gnat or mosquito which is sometimes trouble- 
some, espedally to strangers, and the cockro.ich. Tlio Ii<-t 
of reptiles is limited to three lizards and a frog The only 
fresh-water fish is the cel. Hie marine fishes arc no’t 
nnmerons, the reason perhaps being that the steepness uf 
the coast does not allow seaweed to grow in ruillcient 
quantity to support the lower forms of marine animal life. 
Whales and seals are occasionally seen. The cultlo-fish i« 
abundant, and is sought for as an article of food. 

Botany . — The position of mountainous islands like the 
Canaries, in the sub-tropical division of the temperate zone, 
is highly favourable to the development, within a small 
space, of plants characteristic of both warm and coM 
climates. Von Buch refers to fire regions of vegetation in 
Teneriffe : — 1. From the sea to the height of 1300 feet 
This he styles the African region. The climate in the 
hottest parts is similar to that of Egypt and routhirn 
Barbaiy. Here grow, among the introduced plants the 
coffee-tree, the date-palm, the sugar-cane, the banana, the 
orange tree, the American agave, and two species of cactus . 
and among indigenous plants, the dragon tree on tic 
north-west of Teneriffe. A leafless and fanta.'-tic cuphorbu, 

B. eanarientis, and a shrubby comjioritc plant, Ceealia 
Kleinia, give a character to the landscape alwit Sant-. 
Cruz. 2. Between 1300 feet and 2S00 fc-zt. This is th-' 
region of South European vegetation, the climate &rj>wcrir.s 
to that of southern France an^ central Italy. Here ffouri'b 
the vine and the cereal*. 3. The n-don of indigenou- 
trees, including various species of laurel, cn An/iVi'-i, Il'jr, 
Itiinmnm, Oita, Hyriea, and other trees found wild &!s s a\ 
Madeira. The clouds rest on thus region during the d :y. 
and by their hnmidffty snpjtort a vegetation arier.r*t it- 
trees, partly of shrubs, and jurtly of fern*. It extend' to tl" 
height of 4000 feet. 4. The region of the laautiful /V-.i-# 
enwtritant, extending to the height of C400 fc:t ; Lire tl' 
broad-leaved trees have ecasei to grow, bat r.; 

heaths arc found throughout it.» whole cztcct, a:. 1 •j'crir.':-" 
uf JnnijscrKi toj-Wrur may lx* met vjtb. 5, Ti.e rfd-'- 
of Retama fCytirwr asif 7 ?s''s},u •perir* cf 
and sweet-scented brosm, wlicb i* frurd .vLiub s.* I l.f'* 
feet .At the upper edge of this ngi-n a IdiC'C'.!' uj*** 
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violet, to the soil, and above there is nothing but a 
little lichen. • The.nnmbei of wild flowering plants may be 
estimated at 900, upwards of 270 of which are peculiar to 
the Canaries, ^tha forms of .vegetation must, in the main 
be considered North African, since the origin of many of 
those which they have in common with Southern Europe 
should be looked for in Airica. Thu character of the 
vegetation in lAnzarote and Fnerteventuia ieilands, com- 
posed of extensive plains and low hills, with, few springs, is 
different from that of the other .islands, which are more 
elevated and. have many springs. The ^vood is ‘ more 
abundant, and the vegetation more luxuriant. 

Geology . — ^Recent soundings have proved that the Canary 
Islands, like the other island groups of the North Atlantic^ 
are the summits of .mountains that - are surrounded 1^ an 
ocean of great depth. The lower and exterior- portion of 
these islands consists for the most part of basalt, compact, 
vesicular, or scoriaceons, interstmtified with beds of 
variously-coloured tufa. The compact variety of basalt 
frequently contains scattered grains and crystals of augite 
and olivine. In some cases the .rock is chiefly, trachyte. , 
In Grand Canary the fossils contained in the tufas prove I 
that movements of elevation began in the Upper Miocene’ 
period. They continued down to the Pleistocene period, 
for raised beaches containing shells of the recent period 
exist both in Teneriffe and Grand Canary. Simultaneously 
with the upheaval subaStial eruptions were tnlring place. 
Many of the superimposed streams of lava are divided from 
one another by red hands of laterite, probably ancient soils- 
formed the decomposition of the surfaces of the lava, 
and showing that the building up of the islands was a slow 
process. In Teneriffe the basalt and tufa form an exterior 
mass, through which in the centra emerge the felspathic or 
tiachytio ro^ forming the nucleus of- the volcanic cone, 
and over them fragments of pumice and streams of modem 
lava have been thrown. These trachytio rocks conhiin 
numerous disseminated, crystals of glassy fdspar. Obsidian 
is found in several parts of Teneriffe, and is usually spotted 
with white <^tals of felspar. The few minerals that have 
been found in the Canary Islands are those characteristic 
of volcanic regions. A little iron exists, but is not turned 
to account. In no part of Teneriffe has there been dis- 
covered any sediment^ rock. The old lavas in Lanzarote 
are covered by a thin layer of white concretionary limestone, 
ae origin of which is obscure. In Grand Canary and 
^erteventura there is also calcareous stone, but its nature 
does not appear to be known, ' . ' 

Tsnekwfe, the largest island of the group, lies between 
UMd Canary and Gomero. It is of irregular shape. 60 
miles in length, with an extreme breadth of SO miles. Not 
more than onMevenA is cultivable. A chain of mountains 
tra^raes Ihe island in the. direction of its greatest length, 
wd in the middle of the broadest part rises the celebrated 
Peak, bcally known as the Kco de Teyde, which, with ite 
SSSa two-thirds of the whole ' 

S 12 200 w the highest point,.BlHton,- 

noi a ®®®J t**® other, Chahorra, con- 

Sf ^ ® ^ ”**8®^ ^ height 

A- “i However, a natural cavern, 11.060 feet 
^ “ preserved all the year Snow 


and presenting a very steep .face to the Peak. This is the 
analogue of the Somma ridge of Yesnvins;, Setween the 
ridge and the sea the slope is more gradual, and Ihere are 
intervening table-lands. ‘A -path nsed-'l^ the' country 
people in going from one side of the island to the other 
crosses this ridge at the height of 8000 feet. Peaks rise 
from the ridge, one of which (Giiq/ara) attains the hei^t 
of. 8900 feet. This ridge (the Llano) and the modern 
volcanic cone resemble in aspect a fortaress with circular 
ramparts and a fosse. The ramparts are aWt 8 aules in 
diameter, andttower in some-^ces more flian, 1600 feet 
above the fosse. Thi^ consist as shown in-thesecfaoas, of 
beds of trachyte, greenstone, and tufa of' various th^- 
nesses, and intersected' by dykes- and faults. On- the 
north-west comparatively late emptions have ^ed up the 
fosse. The modem cone, then, is a pile of lava, pnsdee,' 
and ashes, thrown up. in an' andent crater "wMch' had 
become greatly enlarged either by a falling in of the upper 
part of the cone, or by a series of violent mqilosions; Both 
El Piton and Chahorra have craters on their summits, hrom 
which issue steam and -a little snlphnreous vapour. .!^e 
crater onEl Piton is partlysurronndm by awallof lava, which' 
has been made white 1^ the action of sulphureous vapours, 
and every crevice rantains small crystals of sulphur. The 
thermometer rises considerably when thrust into the ground: 
The crater is about 300 feet across, with a dej^th of 70 feet. 
The average dope of the lower part of the cone is 28°; that ef 
the sugar loaf at the top is 33°. The cratw on Chahorra 
has a diameter of 4000* feet; its depth is scsreely 160 
feet The view from the highest pointy when no clou& 
intervene, is very extensive.- All the islands of the Anhi* 
pelago axe visible, and the horizon is 140 milte distant 
Neither the coast of Africa nor the island of Madeira » 
within the range of vision. 

The ascent of .the Peak is usually made from Orotaya, on 
the northern side of the idand. After the' cultivatM 
grounds are lefl^ the repon of arborescent heaths is ®roMei 
This zone extend over the zones of lanreJs and pines whim 
have here disappeared. Above this is a belt covered wite 
codeso {Admocarptts frankmioidts), and tto ei^nas 
to .the region- of retama^ the first .bushes of ■which are. 
met with at the pass which admits the travdler mto 
thp Llano de la Betama. The- scenery here is m stnMg 
contrast with what it has previously been-, rastean 
steep and rugged ascent among -black basdbe ^ 
traveller enters, upon gently doping ground, . 

considerable depth- with white xl-a 

which sDrinn bushes of retama.- The tender snoots or 



a rica honey w wie ubbs. jljio — — . . - ... 

a sort of portal (called PortUlo) between two basdtoo h^. 
is about 7000 feet above the sea. Between two an 
honre are consumed in crossing the Llanojfco the Daw oi w 
cone, the lower part of which {Monton de jg 

to . print 9760 fwt aW to to, 
los Ingleses, where the mules .are „ the 

travellers frequently . pass the night. t, yack 

Malp.ays, 10.00 feet in altitude^ consistog of ^ 
lava streams broken up into.blooks‘and stoii» ■ 
at the neck ci^ed Bambleta, the lip of an olto 
which the lava poured before the su^lpaf cm gLatity 
and ashes was thrown up. The pumice is in 
that at a distance it has Jhe “PP®f““^„_«coB8Bined 
the Peak. From twenty to tweniy-f our hm 
in ascending the Peak and returning to On ■ of 
To the north-west of the grand cone ernp* 

feet below Chahorra, there are many itas 

tion, showing that the intensiiy of |,ound5»g 

greatest on this side. Eastward from me ^ 
the Pumice-Stone Plains extends a chsm 
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the norih-eastem extremity of the island. The highest 
peaks are Tama (7374 feet), Fer^ (6027), and Cnchillo 
(6467). 

. We have no acconnt in hi^oty of. emptions from either 
crater of the Peak. Ih J795 a great quantity of lava vras 
ponred out from three vents on the eastern side ; and in 
the aama year lava streams issued from a crater near 
Guimar, half-vray between Santa Cmz and the Peak. In 
the year 1706, a vent on the north-western side of the 
Peak discharg^ a copions stream, which flowed down to 
the sea, and nearly filled np the harbour of Gaiachico. For 
three mouths in 1798 muw lava and other volcanic matter, 
were ejected from orifices to the west of Chahorra. 

iSiinta Crux de Scmtiago, on the south coast, is the 
residence of the governor-general of the Canaries, the civil 
lieutenantgovemor of the Tenerifie district, and the military 
governor of &e island. Its position is 28° 28' 30* N. lat.- 
and 16° 16' W. long: It is a wdl-buflt and tolerably dean 
town of 10,830 inhabitant^ lying on a small plain bounded 
by bate and m^ed volcanic rocks, amongst which lie narrow 
valleys called bcOTOMOs. Scarcely any vegetation, ex^pt 
thorny cactuses and euphorbias, is to be seen in the neigh- 
bourhood. The streets are at ri^t angles to each other, 
narrow, but provided with side walks. There are three 
public squares. Ihe houses are generally low, with flat 
roofs ; those of the better class are large, with a court-^nrd 
in the middle, planted with shrubs in the Spanish fashion. 
The market is well supplied with meat, fruits, and 
v^tables. Good water is bronght from the fine forest of 
which is composed of laurels and other indigenous 
trees. - A Bntish consol resides in the town, and several 
fAmiliea. The accommodation for strangers is neither 
plentifnl nor good. The Spanish cloak is much worn 
by the and the white mantilla by the women. 
Dromedaries bronght from Lansarote and Fnerteventnra 
are in use for the conveyance of merchandise and in 
agricnltnral operations. A good animal costs from 80 to 40 
dollars. A few.wheel-cartiages are in use. 3IuGh ground in 
the neighbourhood is planted with cutus (Opuntia Tuna) 
for the support of the cochineal insect. The town is 
defended by several batteries ; and it ww by a shot from 
one of these that Iiotd Fi^elson lost his arm, when he 
nnsnccessfnlly attacked the place in 179 r. Some Fnglish 
Sags lost on that occasion are still hanging in one of the 
churches. The anchorage is good, and a mole fadlitates 
landing. About 200 vessels annually visit the port. 
The is dry and moderately warm, the annual mean 

ttniiig 71" Fahr. The mean of the coldest month is 63°-8 
Fahn, and of the hottest 78°'8 Fahr. Bun falls on an 
average on tbiriy-six days in the year. 

Zaguna (population 4645) stands at the distant of four 
miles from Santa Cmz, in the centre of a plain where 
mndi grain is produced, derated 172o feet above the sea, 
and nearly surrounded by mountains. The situation is 
beautiful, bnt Ae town itself is gloomy. It contains seve- 
ral convents and a cathedr^ In summer the 

temperature is refreshingly cool, and for that reason 
TiO gnpit is then resorted to by the rich of Santa Cmz. In 
winter it is cold and ^mp, the plain being frequently lud 
under water by tain. Tins is in consequence cf three aerial 
currents meeting there, from the north, cast, and sonth-west. 
The mean temperature of the year is 63*"2 Fphr. Snow 
has never been known to fall here. The humidity of the 
atmosphere is shown by the quantities of sempervivum 
growing on the houses and walls. 

A good toad connects Santa Cmz and Orotava. a town on 
the north coast 25 miles distant It passes through Lagnna 
and Matanza, — a place deriving its name from the over- 
throw of the invading Spaniards by the Guanebes in 1494. 
All tcavellers speak in terms of warm admiration of the 


Eceneiyin thispaitof theisland. Humboldt says he “never 
beheld a prospect more varied, more attractive, more harmo- 
nions in the distiibntion of the mosses of vernnre and of 
rocks, than the western coast of Tenerifie." Date palms form 
a striHng feature in the landscapes. The town of iholara 
(population 3228} is 1040 feet above the sea. The hon.«e3 
are solidly bnilt, bnt it has a deserted aspect. A stream 
of water is condneted throngh every street The famous 
dragon-tree, which so many travellers have described, was 
lately destroyed "by a storm. Port Orotava, three miles 
from the town, is a dean plac^ with between 4000 nnd 
5000 inhabitants, amongst whom are three or fonr English 
Emilies. The streets are broad and the houses well bnilt 
The roadstead, protected by a fort and some hatfenes, 
afibrds little or -no shelter against wind. The botanic 
^rden, founded by a patriotic Spanish nobleman, is now 
in the hands of a market-gardener. At lead d« lot rincr, 
a pretty town of 4000 inhabitants, farther to the west, in a 
fertile district is a dragon-tree, the largest now existing in 
the island. The stem near the ground ha.« a circnmfcrcncc 
of 38 feet, and its Wght is upwards of CO feet. Near tho 
town is an immense cavern, in which many Gnanchc bones 
are to be seen. There are several other towns of less 
importance, principally in the north-west, not far from the 
coast. The highest inhabited place is Chasna, on a plain 
more than 4000 feet above the sea, to the south of the Peak. 

Gbaxd CAXacr (firan Canaria), the most fertile island Rn:£ 
of the group, is nearly drcniar in shape, with a diameter 
of 24 miles and a cirenmferenee of 75 miles. The interior 
is a of mountain, reaching to the height of about 6000 

feet above the sea, with ravines radbting to the shore. Its 
highest peak, Los Pexos, is 6400 feet above the sea. Large 
tracts are covered with native jiinc {P. eanariaitit). There 
are several mineral springs on the islanA From the nature 
of the ground only a small part is under cnltivation. Jm» 
Palmat (population 12,672), the scat of the local Govern- 
ment, is a wcQl-hnilt and clean town on a small bay on the 
north coast^ deriving its name from the nnmerous palm 
trees. It contmns a handsome cathedral, a hospital, a 
college, sevend secularized convents, and an nlamcda or 
public walk Its climate is more hnmid than that of Santa 
Cruz. VTater is brought into the prindpal streets and 
squares by an oqnednct. The harbour, Puerto de la Lu^ 
is defended by several forts, and affords good anchorage 
and shelter against dll winds except the sontb-cast A 
British vice-consul resides here. In IS.*)! the cboUra 
visited the island, and 9000 persons died, whiht not a 
single case occurred on any other vlasd. Tdd*, the 
second place in the island, stands on a plain, surrour.dtd 
by pntm trees. At Afahya, a short di'teucc irom La* 
Palmas, the making of earthenware vc.«cl« employ tome 



(north to south) bv a chain of mouatair.*, the hi?lt't « f 
which is 7900 feet above the sea. At tie Irvadt't 
part is a crater nine miles in diamitcr, tcown a tic 
Caldera (£.c., cauldron), from wLicb. or. it* trutli-v.^: »;d«-. 
runs a ravine to the Tho Iwittom of tic ejatrr Ir.* an 
elevation above the sea of 2300 ft* t, *.t.d tt is ovt rl'cr g 
by r «»VK that rise more than pOOO fvit alo-rc it. F-r. <* 
of these peaks are covered with mow frr several ir.'air.r 
in the vear. Extcn.*ivc wtyJ*, prir.c;i--!Iy e mi- 



which ... 

preceded by an earthquake. tKX fr ra : 

at the southern extremity of the fslisa, aaJ mu: 
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VOS done Isj the ejected ashes, stones, and lava. The | 
sugar-cane is growuon an derated plain called lios Uancs. 
Santa Cruz on the eastern coast is the piindpd toim 
([>opnlation 4400). Ribands and stockings are manufactnred 
there from silk produced on the island. The anchorage 
is good. The cdfiTated so3 is fertile but the labouring 
dasses are in a wretdied condition, notwithstanding thdr 
industiions habits. 

Leiosioie. Lanzaboti^ the most easterly of the group, has a length 
of 31 miles and a breadth raiying from o to 10 mil^. 
It is naked and mountainous, beating everywhere marks 
of its volcanic origin. MontaSa Blanca, the highest point, 
attains a height of 2000 feef^ and is cultivated to the 
summit. In 1730 the appearance of half the island was 
altered 1^ a volcanic outburst. A violent earthquake 
preceded the catastrophe, by which nine villages were 
destroyed. In 1823 another volcanic eruption took pbce 
accompanied by earthquakes, and two hills were thrown up 
which still emit smoke. The port of Naos on the south- 
east of the island affords safe anchorage. It is protected 
by two forts. A short distance inland is the town of 
Airedfe (population 2700), where a British vice-consul 
resides. Ibe dimate is hot and dry. There is only a 
single spring of &esh water on the island, and that is in a 
position difficult of access. Prom the totel failure of water 
the inhabitants were once compelled to abandon the island. 
Grain, wine (which is of superior qualify), brandy, barilla, 
orchil, and laidns made from the muscatd grape are the 
ptindpal articles of export. Dromedaries are used us 
beasts of burden. Teguiae (population 1000), on the 
north-west coast, is the residence of the local authorities. 
A strait of about 6 miles in width separates Lanzarote 
from Fnerteventnra. 

Gradoca. Geaciosa, a Small uninhabited island, is divided from the 
north-eastern eztrenufy of Lanzarote by a channel a "itli* 
in width, which affords the most capacious and only safe 
harbour for large ships at the Chinaries j but basaltic diffs, 
1500 feet high, prevent intercourse with the inhabited part 
of Lanzarote.* A few persons reside on the little island 
^egcanza, a mass of lava and cinders ejected at various 
times from a now extinct volcano, the crater of which hna 
still a well-defined edge. . 

PuEBTEVENTUBA lies between Lanzarote and Grand 
Cana^. It has a length of 52 miles, and an average width of 
12 miles. ^Though less mountainous thau the other islands, 
its aspect is barreiL The springs of fresh water are only 
two, and th^ are confined to one valley. Lava streams 
and other signs of volcanic action abound, but there has 
been no igneous activity since the Spanish took posses- 
each of its extremities are high mountains, 
which send off ^nches along the coast so as to enclose a 
mrge and plain. The highest peak reaches 2500 feet. 
In external appearance, dimate, and productions this island 
greatly resembles Lanzarote. An interval of three years 
without mn has been known. The wine is bad. Barilla 
and orchd are largely exported. Oliva, with 970 inhabi- 
tante, 18 the largest town. A smaller place in the centre 
named BOancuria is the residence of the 

coast (population 

w), IS the chief port. Dromedaries are bred here. 

V 20^es south-west of Teneriffe. Its greatest 

“ precipitous and 
w mountamou^ but it has the most wood and 
^hobret watered of the group. The inhabitants are very 
P"3ace excellent dates : and wine, 

to Tent 

Gomera in laige numbers. 
ftS H “*^8 in ««* of 


Fnerteven- 
tuia. 


Hiebbo, or FerrOf the most westerly and the smallest b: 
island of the gronp, is somewhat crescentshaped. Rs 
length is about 18 miles, its greatest breadth about 15. 
miles, and its circumference probably 50 miles. It lies 92 
miles 17.8.17. ' of Teneriffe. Its coast is bound by h^ 
steep rocks, which only admit of one harbour, but tbe 
interior is tolerably level Its hill-tops in winter are some- 
times wrapped in snow, which, however, does not lie long 
Better and more abun^nt grass grows here than on any ' 
of the other islands. The island is exposed to westerly 
gales, which frequently commit great damage. Fountains 
of fresh water are few, but there is a snlphurons spring, 
with a temperature of 102° Fafar. Tbs once crieWsd 
and almost sacred TQ tree, which was reputed to be alirays 
distilling water in great abundance from its leaves, no 
longer exists. Only a small part of the cultivable land is 
under tillage, the inhabitants being principally employed in 
pasturage. Wine, brandy, orchil, excellent dried fi^, and 
sheep are sent to Teneriffe. At Valverda, tireprindpai - 
town, with 4640 inhabitants, the local authorities reside 
Geographers were formerly in the habit of measuring all 
longitudes from Ferro, the most westerly land known to 
them. The longitude assigned at first has, however, turned 
out to be erroneous; and the so-called "Longitude of Ferro 
does not coincide with the actual longitude of the island 

See Bethenconrt, 27 m! Canarian, published by 
Society in 1872 ; Von Bneh, Besaription des lies Qinana, »<» ; . 
Bory de Saint Vincent; lies Fmtuntes, 1825 ; «««' 

Klder von den Canar^ehen Iwaln, published m 
mental part to Petermimn’s llitlheilungenj C5. Knzzi Smvtt, 2 bw* 
.rOTe, 1868. - (J. V J.) 


CAN’CALE, a seaport town of Pranc^ in the depart- 
ment of Dle-et-Vilaine, 10 mfles E. of St Mate, on the 
bay of St Michael. A considerable trade is earned on rn 
oysters, which are found in the bay in great 
of excellent quality. In 1758 the dnke of Marltonm g 
disembarked an anny of 14,000 English here for 1^ 
pose of attacking St Mate, but retired without accomplisn- 
ing anything. Population in 1872, 3814. 

CANTCAO, Cancab, or Kang-Kao, othems^own » 
Ponthi^irs or Potai-roat, or in Ohterae, Ha Thrni^ 
capital of asmaU state in Western Cbmbodi^ on M 
eastern side of the Gdlf of Siam, at Ae mro 
River Cancao or Eteng Chanda; in 10 14 
104° 65' E. long. The town was once a g^t cotto 
C ambodian trade, its port having bera 
man of Chinese origin, who took adv^t^ wever, 
troubles of Siam to effect bis purpose, to ^ 
the Siamese expeUed the merchants whobwA 
place; and though a considerable has 

salt is still maintained, tire prosperity o the 

largely diminished. The hnrbom is shaUow, th^ 
river in general has a great depth of water, 
commrmication with the Mekong River. an 

CANCER, or CABCuroau. (from 
eatihg ulcer), is the name given to ® °. the • 

or tumours which occur in man, and loosely 

lower animals. The term is apt to ^ ^ few 

emnlniTHA nartlv owius to the fact that th ij 



aaiiw w ucuuw of - , 

cancerous or not ; and in some m^u parlic®' 

culty often experienced in recognising 
larly in its earlier stages. - _ aitbouj^l^ 

The disease exists in vanous w certain 

differing from each other in many ^ - -neciij sigai®' 
commoS characters to which they owe their speci ^ 


caoce. , of nueiea" , 

1. In structure such gro'frths milky flmd eaU" 

cells and ‘free nuclei together with 
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cancer jmce, all contained trithin a more or less dense 
Jibrons stroma or ftsmetrork. 

2. ^niej hare no trell'defined limits, and' they inTolre 
all textures in their Ticinify, Trhile they also tend to 
spread by the lymphatics and rdns, and to cause mmilar 
gronths in distant parts or organs called “secondary can- 
cerous gnmtlts.” 

3. are undergoing constant increase, and thmr 
progress is nsnaOy rapid. 

4. Pain is a frequent symptom. 'When present it is 
generally of a severe and agonuang character, and together 
with the local effects of the disease and the renting 
condition of ill health or “ caidiexia,” hastens the fatal 
termination to irhicb all cancetons gro^hs tend. 

5. When such growths are removed ly the surgeon they 
are apt to return either at the same or at some other part. 

The chief varieties of cancer are Sdrrhus or hard cancer, 
Eneephaloid or soft cancer, and Efithelial eanetr. 

Scitrhns is remarkable for its hardness which is due to 
the large amount of its fibrous, and relatively small propor- 
tion of its cell elements. It is of comparatively slow growth, 
but it tends to spread and to nlcerate. Its most common 
seat by far is the female breast, though it sometimes affects 
inter^ organs. 

Eneephaloid is in structure the reverse of the last, its 
u nftppjjg dgpfitiding on the preponderance of its cell over its 
fibrous elements. Its appearance and coruistence resemble 
brain substance (hence its name), and it is of such 'rapid 
growth as to have given rise to its being occamonally 
termed acute cancer. Its most frequent seats ate internal 
nrgang or the limbs. XTlceration and haemorrhage are com- 
mon accompaniments of this form of cancer. 

•R pifTiplinl caucer is largely composed of cdls resembling 
the Mtnral epithelium of the body. It occurs most frequently 
in those parts provided with epitheJium, such os the skin and 
mucons membranes, or where those adjoin, as in the lips. 
This form of cancer does not spread so rapidly nor pro- 
duce secondary growths in other organs to the same a^at 
as the two other varieties, but it ten^ equally with them 
to involve the neighbouring lymphatio glands, and to recur 

after removal . 

Tarious views are entertained, and much discussion has 
taken place respecting the causation of cancer, but little 
has as yet been satisfactorily ascertained on the point. 
By some the disease is held to be from the first an entirely 
local affection, due to some alteration in the nutrition of 
the part, ine^ctive of any condition of the system gene- 
rsdly, but in course of time coming to assume a malignant 
form, and to infect the system secondarfly. _ Others, on the 
contrary, maintain that a certain constitutional condition, 
either as regards the blood or some of the tissues of the 
body, must exist prior to the development of the disease to 
which it gives risa A third view is that the concurrence 
of a constitutional and a local cause is necessary for the 
production of cancer Without entering into an examina- 
tion of these opinions, it appears crident that a constitu- 
tional element cannot be excluded in view oi such wdl- 
known facts os a hereditary liability to cancer, and also of 
its occasional appearance in several parts of the body at one 

. .V- j- 

The hereditary tcnden^in some persons to this disease 
has lonff been recognized by medical men ; bnt its extent 
was notaccuratcly ascertained till Sir James Pagcl affirmed, 

as the result of fiis observations, that in one ont of every 
three cases of cancer a family bistory of the malady conld 
he traced, and further, that even this prolnbly docs not 
represent the whole extent of the hereditary predispontion 
to cancer. 

Cancer is essentially a disease of degeneracy, all statidics 
going to show its relatively great frcqncncy after middle 


life; and the mortality, according to Dr Walshe, goes on 
increasing with each decade until the eightieth year. 
Cancer may, nevertheless, attack persons of any age* and 
instances of its oocnrrence are not unknown even among 
young children. It affects females to a much larger extent 
than male^ — ^thls, however, being fully exiJaincd by the 
greater L'aldlify of the femde breast and of the utenis to 
the disease than any other oigans of the body ; for, apart 
from this, cancer is quite as common among men. It 
I occnis equally among all ranks of life. 

The commencement of a canccrons growth is frequently 
attribnted to some local injniy, as in the case of blows on 
‘ the breast, or in the well-known instance of cancer of the 
‘ lip following the irritation produced by smoking a short 
clay pipe. Bat it is only as exciting causes that the 
infinenceof snch injnries can be admitted; and there mnst 
' still remain, as necessary to account for the disease, some 
; antecedent condition of the qrstem which give.« the ]>ar- 
' ticniar direction to the form of morbid action in the ]iart. 
j Cancer tends to advance steadily to a fatal termination, 

; bnt its duration varies in different cases according to the 
part affected, and according to the variety of the disc.vc. 

■ Soft cancer affecting important organs of the body often 
‘ proves fatal in a few months, while, on the^ other hand, 

I coses of hard or epithelial cancer may sometime.* last for 
‘ several years ; bnt no precise limit can be assigned for 
i any form of the diseasa In some exceptionally rare 
I instances cancerous growth may exist for a great length of 
; time, and undergo a kind of spontaneons cure, or at least 
i prolonged arrestment 

- With reject to the treatment of cancer the only hojic of 
success lies in tiie entire removal of the discava Tliii can 
obviously be only accomplished where the growth affects 
parts which are within reach of the suigcom When in 
such cases the tnmour is of recent formation, is limited in 
! its extent, does not laigely affect the ncighlKinring 

■ lymphatic glands, and has not as yet produced any in:.rkc-d 
deterioration of the general health, the surgeon is wamiitcd 
in operating, .^though it must be admitted that the 

. resnite arc generally dLoappointiug from the intcn«c 
} tenden^ of the disease to recur sooner or later, yet tl.c 
relief to suffering and the prolongation of life obtained are 
alone snfficientto justify operative interference when other- 
wise admissible, not to mention the fact that in f^mc rare 
i^iBhi nena a cure has thus Iwen achieved. Xor i* tl.c view 
of the constitutional and hercditaiy nature of eancer 
speessarily inconsistent with the adoption of such nincdtal 
measures,— sinci^ from the analog* of other hc.ri-dit.ity 
• diseases, it is probable that these inancnct« arc mon- jK.tcnl 
. at certain times of life, and that b}’ prr>mi*t tr«at7.nnt the 
i period of special liability may bt tided over, altbough the 
I inberent tendency cannot bo eradicated. M ben fririn tLc 
extent of tbe dbrosc or its cibtcnce in inltrool »*rgaii» no 
attempt at removal can be made, all that can U hcj-id ftr 
is the relief of suffering, and it i* certain tl-at ewu m tnc!> 
cireomstanccs mneb ma;* be done by rj.<t:jral 

treatment. It b j-ainfal to think b-w many of tbi tt.fci- 
tunatc snfferers from thi* malc-dy plaec then.' ' It f in t!.e 
Iiands of isnoraut i*crFon* who priJi=* to 1-r ebb to rsre 
cancers, bnt who®-; liolcnt remt-iit?, if tiiy <?-■ i.' * r-ctn-i.y 
de.®troy lifev a* hi* often l-;ca the case, only errrarate 
snffering and cnt<iil dL* 2 i'pj:ntinct.t- ^ 

Cancer is known to occur in many of the I-w* r j.T.-r •!’ 
bsine prelnbly rou®t common t.mt'r.g ti.-* d'!”* •t'.** tnt-''. 
but ft presents no srtrial p:csli=ri:;ts £.' z Jb'v: d 

tbo®» already refomd to. „ — , -/■' . 

C.\yCPJC?', Fr-eyz Lvi>'’Tfi voj; 
man miaeralogi't and reta’Iurr'*!. w.-.' r-rr, i.i s’ 
Br-ritenl •’.'•i. Afi r actir.r a* \ 

ccnicipa! offices in Hi-*-'’. r.r.d st 'U. {.» *• 
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tracted the notice of the Empress Catherine of^ Bussia, 
who ttibiIa him director of the salt-mines of Staraja-Bossa, 
conncillor of the Imperial College, and, three years before 
his death, conncillor of state. He is the author of a large 
number of works in German on mineralogy and metallurgy, 
of whi^ the most important, the Grund^e der Btrg- utkd 
Sc^erkskunde, published at Erankfort in 13 vols., during 
the years 1773-1791, has been translated into several 
languages. He died in 1796. 

CAHDAHAB. See K&nsAHAS. 

CAHDELABBIJM, in Classical Antiquities, a stand for 
a lamp or lamps, usually of such a height as, when placed 
on tile floor, to be serviceable to a person seated or reclining 
on a couch. The material varied according to the cir- 
cumstances of the owner; only those of bronze have 
survived; but they are many. Generally the form con- 
sists of a heavy base resting on three spreading daws. 
From the base rises a tall usually fluted stem, branching 
out at the top into two or more arms from which, the 
lamps were hung. On candelabra of this simple form 
the only place available for ornament was the top of the 
stem, on which a statuette or a group of figures could be 
placed ; and it appears that very many of the small bronze 
statuettes now existing in museums had originally served 
this purposa Or the lower part of the stem, immediately 
above the base, could be converted into a figure supporting 
the stem, as may be seen in several very beautiful examples 
in the British Museum. There was, however, no limit to 
the extent to which the original form might be departed 
from, as many of the canddabra from Pompeii show. 
CAHDES^ or Kakdeish. See Eha^esh. 

CAITDIA, the modem name of the island of (q.v.) 

CAHDI^ formerly the capital and still the most 
populous dly of Crete, to which it has given its name 
(see Csete), is situated on the northern shore somewhat 
nearer the eastern than the western end of ^e island, in 
36 20 H. lak and 25® 9^ E. long. It is still surrounded 
by its extensive Yenetian fortifications; but they have 
Men into disrepair, and a good part of the town is in a 
dilapidated condition, mainly from the effects of earth- 
quakes. The principal buildings are the pasha’s palace, 
the mosques, which are fourteen in number, the two Greek 
churches, the Armenian church, the Capuchin monastery, 
the bazaars, and the baths. The town is the seat of a Greek 
archbishop, and one of the churches ranks as a cathedral. 
The chief trade is in oil and soap, both of which are of 
^cellent quality; 900 tuns of the former were exported 
1®73, and of the latter 40,000 cwts. The coasting 
trade, which is of considerable importance is mainly 
Mrried on in Turkish vessds. The manufacture of leather 
for home consumption is an extensive industry, and wine 
of eood quality is produced in the neighbourhood. The 
which had grown almost inaccessible, was deepened 
apha Pasha between 1820 and 1840. It is formed 
lost part by the ancient moles, and was never deep 
to admit the larger vessels even of the Venetians, 
ere accustomed to anchor in the port of the neieh. 
island of Standia. A short distance fromSt 
Gate there is a smell village exclusively 
i, who number about seventy families. The popu- 

at from 16,000 to 18,000, 
w-thr ^bmi gTarta. C.mlia,orB.iti.teqmna; 

Fortress), occupies the site 
w of Gnosswi, and is 

^ speaking population. 

aWrSo the dfatance of 

mS So, S.E. at the village of 

the 9th ceuturv^i^nii^*^*’ hy the Saracens ii 

the 12th ^ Gtenoese i 

’ was greatly extended and strengthened by th 


in 

in 

le 


Venetians' in the 13th, 14th, and 16th centuries. It was 
besieged by the Turks under tire .Vizier Achmct in 1667* 
and, in spite of a most heroic defence, in which the 
Venetians lost 30,000 in killed and wounded, it was forced 
to surrender in 1669. (Spratt’s Travds in Crde, 1865.) 

CANDIAC, Jean Louis Piebbe Euzabeih de 
MontcaIiII PE, a child of astonishing precocity, born at 
the Chflteau^e Candiac, in the diocese of Himes in France 
in 1719. At fouryears of age heread Latin, eitherprinted 
or in manuscript ; and at six he understood Greek and Heb- 
rew, had an astonishing acquaintance with arithmetic, his- 
tory, geography, and heraldry, andhadreadmany of the best 
au&ors. His extraordinary powers attracted the attention 
of the learned ; and it was for his benefit that the typo- 
graphic board was contrivedjty M. Dumas, who superin- 
tended his instruction. He at Paris in 1726.* 

CANDLE, a cylindrical tod of solid fatty or waiy 
matters, enclosing a central fibrous wick, and designed for 
giving light. 

The raw materials mostly used for candles are tallow and 
palm oil; they are also mode £rom \rax, cocoarnut oO, 
parafSn, spermaceti, the mineral wax called ozokeii^ dm 
For ordinary tallow candles, the mutton or ox tallow, t^en 
as soon as possible after separation from the carcase, is 
sorted, cut into pieces, and melted in a pan ; the mem- 
branous matters, which are known aa- qrava or eraeklingt, 
collect at the tsurface ; and the liquid tallow, after beii^ 
strained through a sieve and washed with boifing water, is 
ready for use. The candles are made either by dipping or 
by moulding. 

The common tallow candles, however, arc greatly inferior, 
both as regards illuminating power and absolute expense to 
those now obtained from raw fats by processes basd on 
the researches of some Frencdi chemists. The steaiine or 
stearic acid industry, which is now of large proportions, 
originated in M. Chevreul’s discovery that fets are 
composed of one or more inflammable fatty acids com- 
bined with a comparatively uninflammable bas^ glycerina 
Thus, tallow or palm oil consists of pahnitii^ Stearns an 
oleic adds, with glycerine. An economical 
separating the acids and the glycerine was first discpve 
in 1831 by De Milly, who used lime for the 
place of potash and soda, the substances adopted 7 
Chevreul and Ghiy-Lussac in their patent of 
factory established by De Milly and 
Barriire de VtunU, in Paris, gave the « star candles tnar 

name. . , 

La this saponification by means of lime, ® 
is stirred some hours with a mixture of 
cent, of the weight of the fat) and water. _i«wrinc, 
Unes with-the adds to form a 
dissolved in the water, is then run off. 

soap is decomposed, under hea^ set free, 

whfoh unites ^th the lime, the fatty acids bmg set 

100 parts of the fetty adds, at nolmitio 

average 46*9 parts of a mixture of stearic 

acids. The adds are wadied with 

cool and solidify. Th^are toesa?®^ 

both in the cold state and with apphcafaon o . 

oIei.add,TAiclii»liqdd. Alter 

are r^y to be made into stearine cMdi 

Various other methods of of h®® *** 

practice. Thus it was found that if tb® 

the foregoing process might be J^j^raturo 
mixture were heated to a hi^er -,,?,jiinric ao^ ^ 
superheated steam. In another metno^ P“^j, j,jj^ 
added to the fat, and the mixtare m hea^^ till . 

mass produced is washed withbodmo ^pimno 
fatty acids are completely freed fro superheat®" 
Then they are distiUed with the aid » 
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steam, cooled and pressed. This process offers advantages 
in treatment of impure and lefnse fats, but it inrolres some 
vwte of &t. Distillation has been diqieased vrith in the 
^pler process of De hlilly (wbo fonnd that fat <»nnM 
be sapo^ed \rith sulphutie acid vithoiit formation of 
tarry matter), and more recently in tirat of Bock. Accord- 
ing to the btter, most neutral fats consist of smnl l fat 
sf^emle^ irith thin albuminous skins. A little strong 
snlphruic acid introduced, under given conditions, has the 
effect of partly carbonizing the skins and liberating the 
neutral fat, vrhi(di is then ready for decomposition by 
boiling with water in open vessds. Ube fatty acids 
obtained after decomposition (they are about 94 per cent, 
of the original fat) are of a dark colour, from the presence of 
portions of the carbonized skins. By suitable oxidation 
with acid, the colouring matters are rendered precipitable. 
The fatty acids are afterwards pressed. A method of 
saponification specially suitable for palm oil is that of 
hating the substance in a still to a temperature of 290" 
to S15° C., and passing a current of 'Superheated steam 
through it. Saponification by water under high pressure 
seems to have been first observed by Faraday in 1823 ; 
and the process has been developed industrially by 
mann, Melsens, and others. 

The wicks of candles ate generally of cotton-^rn, and, 
to secure good steady combustion, they should be of uni- 
form thickness, and &ee from knots or loose threada The 
parallel thread of the wick are commonly twisted into a 
loose spitaL Halted wicks were introduced by Cambac4riis, 
his object being to do away with the necessity of snufBng. 
Through twisting of the plaited wick as it bums, the pro- 
truding end is kept just'outside the fiam^ and consumed 
to ash hy the surrounding air. In stearine candles, the 
combustibility is often aided by impregnating the wicks 
with a solution of boradc add ; a glass bead is formed at 
the top of the burning wick through the action of the acid 
on the constituents of the ash, and this by its wdght turns 
the wick out of the flame. Another form of vnck for 
stearine candles is prepared by first winding cotton-yam 
round a wire. The covered is inserted in the mould, 
and after moulding is withdrawn from its covering, which 
remains os the wick. ■ Machinery, is now used in making 
various kinds of wick. 

In the production of candles by dipping, the wicks are 
first arranged in pendant position on sticks on a frame 
corresponding in size to the dipping-trough, uudeach frame 
is suspended from one of a number of cross arms projecting 
from and jointed with an upright beam which turns on 
pivots. Ihe workman turns these arms round, and as each 
frame comes over tire dipping-trough, be presses the frame 
down, so that tdl tho wicks are immersed in the tallow. 
This coats tho wicks with one thin layer ; the arms arc 
then turned round, and eodi frame, as it successively 
arrives over the dstem, is treated &e same way. Tho 
layer of tallow added in tho dipping becomes consolidated 
before the turn comes for that set of candles to receive 
a second dip; and the arms are turned round and the 
candles dipped again and again, until all ham acquired the 
requisite thickness and weight, which is known by a 
counterpoise fixed to the ann. 

In the process of moulduig, on the other hand, a number 
of ^ghtly conical pewter moulds (ten to eighteen), fiucly- 
pedished inside, arc fixed by the larger extremity to a kind 
of trough, their taj>er ends projecting downward.*. The 
wick is then fixed in the centre of the mould hr being 
^wn through an aperture at the point of the mould which 
forms the upper cud of the candle, and is retained in its 
phcc at the open extremity within the trough by incp.* 
of a wire or other arraugement. The liquid material, being j 
poured into the trough,''filIs all the moulds, and ss coon os i 


it is solidified, any redundance is removed and the candle 
drawn out of the rnould by the end of the wick which has 
been held by the wire, ^lonldiag-machines are in common 
us^ in which os one set of candles is discharged from the 
moulds, the latter are, by the same movement, rewired for 
the next process of filling. A reel of wick is connected 
irith each mould. The discharged candlas arc held in a 
hoiirontal position, while a knife severs the wicks. Before 
receiving the fat, &e moulds are slid on a railway* into a 
hot closet to be heated. Each machine holds about SOU 
frames of mouldy and each frame contains 18 bobbins^ 
each of which at first has GO yards of cotton wick. 

The stearint candles are made by moulding. A difficulty 
arose from tbe tendency of stearic acid to cij’slalJize in 
large foliated crystals, tbe candles produced being thus 
irregular in structure and brittle. The remedy at fin.t 
adopted was the addition of a little arsenions acid, but 
this proved detrimental to health. The method now em- 
ployed is to mix 2 to 6 per cent of white wax with the 
stearic add when molten, or to add about 20 jier cent, of 
paraffin. 

Wax is a material not very suitable for moulding on 
account of its contraction in cooling and adhesion to tbe 
moulds. Several varieties of wax^ brides that of bce.«, are 
used in candle-making. The wax is first subiniUcd to a 
bleaching process ; and tbe candles arc generally made by 
ladling molten wax upon tho wicks from a laigcb.'isin o^cr 
which they are suspended from an iron ring. When the 
proper thickness has been acquired, the candlas are taken 
down and rolled on a marble slab, or wooden table, and are 
then cut and trimmed. Wlicre wax candles arc made by the 
band, tho wax, being kept soft in hot water, is applied bit 
by bit to the suspended wick. Presses hav c been cont rived 
for making wax candles ; they arc of similar arraiigcmint 
to those for making continuous lengths of lend and block- 
tin pipes. The wick is so directed that it is coiircntrically 
surrounded with soft wax when ejected fn>ia the spout of 
the cylinder of the press, thus forniing a coutinuuu.* candle, 
which is afterwards cut up into lengths. IVax tajicrs of 
various thickness arc producid by drawing the uncut wick 
tbrongb molten wax in n pan, then through a draw iron 
provided with eomevliat conical apertan^, arranged like 
those for wire-drawing, in the side of thevc.*.^cl. Thewaxed 
wick is wound very slowly on a drum, the w.ax having 
time tcvsolidify in its passage. The process may Lc rci-catcfl 
several times with drawing irons of increasing ajK'rtUTi’. 

Parajin, now* largely made into candle.*, isobmincd from 
native petroleum (llniigoon oil), or from the pnidncU* of 
dry distillation of jicat, brown coal. Boghead niincral, lignite, 
bitnminous schist, or ozokerit. Tiic i-arafi'.n of candhi-' is 
generally a mixture of several jnrafiins having dificrent 
melting points. A little stearic acid (S to Ifi jor crut.) 
is usually added, in order to make the candk.* more rigid, 
and in some instances to rabc the tetn]>craturv of fu-icti : it 
also facilitates colouring. The candles are n:ouldtd inuch 
in the same way as stearine candles. The molten j>..r.'iir.n, 
however, is solidified suddenly by ituturRfi-n of the 
warm moulds in cold water, the parslfin l-rit.g th*.:* j-rc- 
vented from becoming crystalline and ojcqne. IVr I !-.ct 
paraffin candles tbe {rstuffin is he.'ited with nnccutdintn 
shclbi, the resin of which i* dbrolvcd by it. 

The mineral wax or {aratlin known a* <■..* (•'nC i« fourd 
in the CarjiatLian Mouiitain-=, Galici-i, B-Ltaii.*., s.:.d tl< - 
where. At the low tcm]>rrai'jrc of CO® C. i: W- s;?' Cu:*’, 
and other lc?.« fusible s*ab*tr.j:ct* c-a tl.tn 1-: r. M-.-b I>r 
Lcthcby has ol'^ervcd tl.-*. the Hal-t r.f Tot • .*. kt:;*. t. - -il' » 
equals that of SPl pvrafiln. or 1 ISU esr.dlr-'. :• 

nfi is the solid matter obtained frem tl.-.* e:l » f tl* 
whale ly filtration. In Perth^r j -x; -ratkn fur c-j. ik ' it « 
bardrned end whitened byiTt"i:rt, and by .s W'V< 
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alkaline ley. A little wax or paraffin is added to prevent 
crystallization. Sperm candles have a high illununating 
power, and notwithstanding their costliness, a considerable 
is done in them. The well-known composite candles 
are made of a mixture of palm-add and the stearine of cocoa- 
nut oil in various proportions. Belmont sperm is made of 
hot-pressed distilled palm-add ; Belmant loaa of the same 
mineral tinged with gamboge. lights are short thick 

cylinders of fat, with a very thin wick, calcnlated usually 
to bum from six to ten hours. In making them, the 
mdted hit is poured into shallow moulds having movable 
bottoms, with a projecting wire which moulds a narrow 
tube for the wick. By presdng up the bottom the 
cylinders of fat are ejected ; a wax-covered wick supported 
on a small piece of tin is afterwards inserted, and is cemented 
at the bottom part by pressing the night light on a warm 
potcelaiu slab. Ghil^s night lights are jnade in paper 
cases of the nature of pill boxes, having a hole in the bottom 
through which the tin-supported and waxed wick has been 
inserted. 

A candle is a simple but ingenious contrivance for sup- 
plying a flame with as much mdted material as it can con- 
sume without smoking. If the thickness of the candle be 
properly adapted to that of the wick, the fatty matter 
immediatdy below the flame is mdted, so that a cup-like 
reservoir is produced, always properly ^ed for feeding the 
flama The flbres of the wick act as a congeries of 
capillary tubes which convey the fluid fat into tiie flame, 
where, being erq>osed to a lugh temperature and shdiered 
from the air by the outer shell of flame, it becomes sub- 
jected to a dry distillation. The i nflamm able vapour thus 
produced rises, and by constant combustion diminishes in 
quantity and consequently in diameter, until at length it 
entirely disappears in a point. A current of air from bdow 
is produced the heat of the flame j the oxygen of the 
air, aided by the high temperature, decomposes the inflam- 
mable vapour of the fat into hydrogen and carbon, and 
unites mth these to form water and carbonic acid. 

The interior dark part of a candle or other flame contains 
rmignited inflammable vapour which will not of itself sup- 
port combnstion; it may be drawn off with a glass tube 
and ignited at a distance. According to hVankland, the 
luminosity of an ordinary candl^ lamp, or gas flame is 
due, not, as commonly supposed, to the separation of solid 
particles of carbon, but to that of very dense hydrocar- 
bons, which produce the same effect as the vapours of 
arsenic and phosphorus in their respective flames. 

The excise duty of ^d. per lb. on tallow candles, and S^d. 
per lb. on wax and spermaceti candles, was repealed in 
1832. (A.B.ii.) 

CANDLEMAS, a church festival, held on the 2d of 
February, which has in Scotland been chosen as one of the 
four term-day& The festival commemorates the puiiflco- 
tion of the yir;^a ; and the observances to which it owes 
ite nam^ viz., the lighting of candles, and, in the Homan 
Catholic -Church, the consecration of the candles which are, 
to be u^d during the year for ecclesiastical purposes, are 
emblematical reference to the propheqy 
of Suneou that tiie chUfl Jesus should become “ a b ghfc to 
ighten the Gentiles.” The institution of tTiis feast dates 
probably from the reign of Justinian, and the year 542 
is sometimes flxed upon as that of its flrst celebration. It 

heathen festivals 
nwnlh, — a view which is supported by the 
=-(1), The word F^uary (con- 
purification j (2), in 'this 

15A '^®'® celebrated on .the 

of candles, in allusion to those 
used by Ceres in her search for Proserpine; and (4), the 


origin of other Christian feasts appears to have been 
similar. 

CANDLESTIC^ in the earlier meaning' of the wor^ 
was the name applied to any form of support on which ligTifa, 
whether candles or lamps, were fixed; and so it happens- 
that what would now be called a-candelabram is still some- 
times spoken of from tradition as a candlestick, e.g., as when 
Moses was commanded to make a candlestick for ^ 
tabernacle, of hammered gold, a talent in we%ht, and con- 
sisting of a base with a ifliaft rising out of it and six aims^ 
and with seven lamps supported on the summits of the six 
arms and central shaft. When Solomon built the temple^ 
he placed iu it ten golden candlesticks, five on the north 
and five on the south side of the' Holy Place ; but after 
the Babylonia captivity, the golden candlestick was again 
placed in the templ^ as it had been before in the tabetnai^ 
by Moses. On the destruction of Jerusalem by Titu^it 
was carried with other spoils to Borne. Bepresentations 
of the seven-branched candlestick, as it is called, occdr on 
the arch of Titus at Borne, and on antiquities found m 
the Catacombs at Borne. The primitive form of candle 
stick was a torch made of slips of bark, vine tendrils, or 
wood, dipped in wax or tallow, tied together and held in 
the hand by the lower end, such as are'iroquently fignred 
on ancient painted vases. The next step was to attach to 
them a cup (discus) to catch the dripping wax or tallow. 
See CAITOEItABKUU. 

OAHDLISH, Bobbm Smepd, D.D. (1806-1873), an- 
eminent Scottish clergyman, was bom at Edinburgh on the 
23d March 1806. His -father, who was a “ 

medicine, having died a few weeks after his birth, the 
widow- and family removed to Glasgow, where 
Candlish -was brought up and educated, hi 1813 h 
entered the University of Glasgow, and after a cnracnlum 
of five sessions, during which he carried off many honoiro, 
he duly graduated M.A. Entering immediately on 
professional studies, ho passed during the years i wa- 
through the prescribed course at the divinity hall, t 
presided over by Dr Stevenson MacQilL While 
on his studies he had been largely occupied, j 

the common Scot^ practice, with private 
on leaving the di-vinity hall he accompamed a pupa 
private tutor to Eton. On the termination of this 
meat in 1829, he entered upon his own P'^1’^ 
having been Hcensed to preach during the summer 
of the previous year. He was employed for two y 
assistant to the minister of the paiM of ^ ^ .jon 

Glasgow, and he subsequently Dnm- ■ 

for about the same period in the parish m Bo » 
bartonshire. lii each case the entire dnti«.® 
devolved upon him,andhefulffiled the®^!^ ^ 

energy aJzeal 

offered himself for service m Canada, in the , t{j,j„od 
was not to find a sphere of labour at hom^tha . , ^ gj. 
a settled charge as minister of the importan ^ 

George’s, Edinburgh. Here he at once too g-otloud* 
so long held as one of the ablest P*?®®^ i,.* migainiy 
Destitute of natural oratorical ^ts, and so -tjentioao^ ■ 

in manner, he attracted and even *®,, keenness, 
his audience by a rare combination of int , jj^ynotic 
emotional fervour," spiritual insight, ®«^_plpgy 
representation of character and life ^ ffftn 

of the Scottish -Calvinistic school, convictio® 

the narrowness that springs from ® « 

breadth that springs from tender round bj® 

qualities it was natural that _^rei»otioiis in 

one of the largest and most mtelligen a t> 

Scottish metropolis. , , . ^ftiistry in 

From the very commencement of hw ^ ^ ^ 
burgh, Cdndlish took the deepest 
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ti(al questions, and he soon became involved as one of the 
chief actors in the struggle which was then agitating the 
chnrcL His first Assembly speech- delivered in 1839, 


DE. See Du 


published about the same time as tiie lecture*, one c 
treatise Oa tJie Sotukip and Jiroihcriiaod of HdUperji -hH 
Assembly speec^ delivered in 1839, the other an eiqwsitionof the first Cinsfle of S? 
placed him at once among the leaders of the ijarty that Among his other works were Lif'inam!! ci..- 
afterwards formed the ^e Church, and influwce in Scrijdure Cluzracters; Aaron aid IlMoZ fnd'rA 
brining about what is hiown as the Disruption was Chriaian’s SaaifieeandSariceof Praif-. A post'hiimoiif’ 
yit^r orfy to that of As a defter he Imd volume of sermons with a short prcfatmy fiS^phicc' 

powers of the highest order, which would have won for sketch appeared in 1874. ^ ipfrapaio! 

him a foremost place in any ddiberative assembly. Great CANDOLLE, Augcstet Pykazie 
■ as was his popularity as a preacher, it was in the ecclesios- Cakoolle. 

tied arena tfet Ip ability ctofly showed itself, and CANE, a name appUed to many plant*, which .ire 
proteblj; no other sin^e mw had from first to last so large possessed of long, slender, reed-Iike stalla or stem* as fS^ 
w *e constitution and grading the policy example, the sugar-cane, the bamboo-caiic, or the n- -I rano' 

of the Frre ChnrcL He wp actively engaged at one From the nsc as walking-sticks to which manv <.f tht-e 
in nearly aU the TOtions scheme of the plaats have been appUt-d, the name cane is ii„i.r..n.riy 
clinr^ rat special menbp should he made of his services given to sticks irrespective of the source from vi'iiicli tbev 
m the Eduetion Conmitte, of whieh he was convener are derived. Properly it should bo restricted to u leciiliar 
&om 1846 to 1863, and in the unsuccessfol n^otiations class of palms, known as mtans, included und»r the two 
for union anmng the non-ratobhshed Ptebyterian denond- cslosely allied genera Calamut and Pamonoroj,^ of uhich 
nations of Scouand, ttIucIi *vreire carried on during the there are a large number of species, ^e plants are found 
yearn ^ Assembly of 1861 he filled the uridely extended throughout the islands of the Indian 

Archipelago, the Malay Peninsula, China, India, and 
Ceylon ; and examples have abo been found in .\u.-tralia 
and Africa. They were described by the learned Rumphius, 
under the name of Palmijunci, ^ inhabitanti. uf denro 
forests into wliich the rays of the sun scarce can peiictrati^ 
where they form spiny bushes, obstructing the jns'agc 
through the jungle. They rise to the top of tli* liiphc't 
trees and faU again so os to resemble a great Icm.'th nf 
cable, adorned, however, with the most l>cautiful haves, 
pinnated or terminating in graceful (ciidrik The planm 
set himself in opposition to the law of the land ly preach- 1 creep or trail along to an enormous length, som' tinite, it 

.1. .--1. — I Jg said, reaching 500 feet. In the Paris exhibition ..f 18r.ri 

two examples of Calamm vmtt, measuring rcs]>octi\«.l 5 
270 and 230 feet, were exhibited. Tlie stem in few caj>ca 
exceeds 1 inch in diameter, and iti* mostly of much smaller 
dimensions. Mlicn growing it Is she.ithcd in a I n‘c of 
numerous leaves, which the natives, in prci)aring the cancs 
for the market, strip olTby puUing the cut pi ml tlirc-imli a 
notch made in n tree. The canc.* always ]>rc.*eut ui-tinct 
rings at the junction of the Ebcathiiig Icavi-.- with t}|i> st<-m. 
Thqr assume a yellow colour ns they dn-; r.i:d th '>-3 
imported from Calcutta have a glo-'y surface, while the 
produce of thcEo-ctaru Archipelago ]>rc.*cnt<) a dull ext>,riiir. 
Canes, on account of their lightnc":. b netb, stii ncth, 


moderator's chair. 

As a theologiau the position of Candlish was perhaps 
inferior to that 'which he held as a preacher and ecclesiastic, 
but it was hot inconsiderable. So early as 1841 his 
reputation in this department was sufficient to secure for 
him the nomination to the newly-founded chair of Biblical 
Criticism in the University of Edinburg^. The appoint- 
ment ■was, however, not ratified by the Home Secretary in 
consequence of a representation made in the House of 
Lords, by the earl of Aberdeen, that Candlish had 


ingin-the parish of Hontlyin spite of an interact from 
the Court of Session. By a somewhat enrious coincidence 
a second appointment to a professorship ■was abo nullified, 
though in tub case by bis own act, and after a few months’ 
tenure of the office. In 1847 Candlbh, who bad 
received the degree of D.D. from Princeton, New Jersey, 
in 1841, was chosen by the Assembly of the Free Church 
to succeed Chalmers in the chair of divinity in the 
'New College, EdinhurgL After partially fulfilling the 
duties of the office for one session, he ■was led to resume the 
charge of St Georges, thedergyman who had been cbosen 
by congregation as bis successor having died before 
•entering on bis worL In 1862 he ■was again connected 



position as minuter of St George 
Some months before tim he had obtained the ossutance of 
a colleagne in his pastoral work, but he continned to preach, 
■with one or two interval; of somewhat protracted illness, 
until ■within a diort time of hb death, which ocenired on 
the 19th October 1873. 

Thon^ hb greatest power was not displayed through 
the press, Candlbh made a number of somewhat im- 
portant contributions to theological literature. In 1842 
he published the first volume of hb Contributions tnirards 
tbe Hieposition of the Booh of Genesis, a work which was 
completed in three volnmes several years later. In 1854 
he delivered, in Exeter Hall. London, a lecture on the 
Tlieologital Estops of the Rev. F. D. Maurice, which he 
afterwards published, along with a fnller examination of 
the doctrine of the essays. -A treatise entitled The Atone- 
ment; its Realitp. Comjdelenes*, and Extent (ISCl) Wi.< 
based upon a smaller work which first appeared in 1845. 
In 1864 he delivered the first series of Cunningham lectures, 
'taking for his subject The Fatherhood of Gn-L Published 
ainmediately afterwards, the lectures excited ccn.'^ldcnblc 
dbcussion on account of the peculiar views they represented. 
Foitber illustrations of these views were gben in two works 


strips they are twisted to form roi-is and shij.: 
cables, an application mentioned by Ckiptain Dainpicr ir 
bb roytges. A more important appUcaiion, iifvcvci, 
b for boskct-worli^ end for making cb-air-, cnucbc.*, 
pillows, Ac., os the giratEtTengthanddurability of thin am', 
easily-prepared strips admit of ruch artidc-v K-in? ii, -.de r.' 



806 


0 A N — 0 A N 


tliom efficient substitntes for ■whalebone. The walkmg- 
stick “ canes ” of commerce include a great many ‘varieties, 
some of which, however, are not the produce of trailing 
palwm- The wdl-known Malacca canes are obtained from 
Calamus Scipimum, the sterna of whidi are much stouter 
is the' case with the average species of Calamus. 

CANEA, or Ehaioa, the principal seaport and since 
1841 the capital of Crete, is findy situated on-the northern 
coast of the island, about 25 mUes from its western extrem- 
ily, on the isthmus of the Akrotiri peninsula, which lies 
between the Bay of Canea and the Bay of Soda. Its 
latitude is 31' K., and its lon^tude 24° 1' E. Sur- 
rounded by a massive Tenetian 'w^, it forms a closely- 
budt, irregular, and overcrowded town, though of late yearn 
a few of its streets have been widened. The ordinary 
houses are of wood ; but the more important buildings are 
of more solid materials. The Turks have a number of 
mosques ; there are Greek churches and a J ewish synagogue ; 
an old Yenetian structure serves as a military hospital; and 
the prison is of substantial constructioiL The town is the 
seat of a Greek bishop, who is suffragan to the metropoli- 
tan at Candia; and it is the official remdenceof the 
European consi^ The harbour, formed by an andent 
transverse mole nearly 1200 feet long, and ^tected by a 
li^thouse and a fort, would admit vessels of considerable 
tonnage ; but it has been allowed to silt up until it shoals 
off from 24 feet to 10 or even 8, so that large vessels 
have to anchor about four or five miles out. The prindpal 
artides of trade are oil and soap, of which there were 
exported, in 1874, 530 tuns and 50,000 cwts. respectively. 
A few small ships are buUt in the port, and there is a pretty 
extensive manufacture of leather. The fosse is laid out in 
vegetable gardens ; pnblic gardens Irnve been constructed 
outside the walls ; and artesian wells have been bored by 
the Government. To the east of the town a large AmTi 
village has grown up, inhabited for the most part by natives 
of Egypt and Cyrenaica, who act as boatmen, porters, and 
servants, and number from 2000 to 3000 ; while about a 
nule off on tbe rising ground is the village of Khalepa, 
where the consuls and merchants reside. The population 
of the town is estimated at 12,000. Canea probably 
occupies the site of the ancient Cydonia, a city of very 
early foundation and no small importanca 'During tire 
Venetian rule it was one of the strongest cities in the 
island, but it fell into the hands of the Turks in 1646, 
several years before the capture of Candia. In 1866 it 
suffered from an earthquaka The neighbou ring plain jg 
famous for its fmitfulness, and the quince is said to derive 
Its name Cgdmia from the town. 


CA2TEPHOEI was the title given to the girls who 
at Athens were annually selected from noble families to 
rmlk m the processmn at the Panathenaio and apparently 
also at other fetivals, carrying on their heads baskets 
contmnutg me implements and apparatns necessary for a 
sacrifice. The gracefulness of the attitude which may be 
^ m the figures of Ganephori on the frieze of the 
Parthenon in the British Museum, is known to have 
roggested iteelf as a subject forsculpture to Polycletus and 
ocopas. This type of statue also came to be used in ardhi- 
^turo to support light entablatures, in which case they 

Caryatides. 

Spanish statesman, was 
' I®’ ® ^ He took an active i^rt in 

WM an capaci^and 

Cortes of 1812. On the 
in 1814, Oanga-Aiguelles was 
S £ 180^ ® Valencia. restora- 

Slter constitution of 1812, he was appointed 

eS?of i82TS?;f at this post till the 

pnii;. of 1821, distinguishing himself by tbe veal and 


ability with which he songht to reform the finances d Spam. 
It was high time ; for the annual deficit was greater than 
the entire revenue itself, and landed and other property 
was, to an unheard-of extent, monopolized by the piieshi. 
The measures he proposed had been only partially euforced, 
when the action of the king with regard to the ministry, 
of which he was a member, obliged him to resign. There 
after, as a member of the Moderate Liberal party, Canga- 


reform, till the overthrow of the constitution in 1823, 
when he fied to England. He did not return to Spain till 
1829, and did not again appear in public life, being 
appointed keeper of the archives at Simancas. He is the 
author of three works : — Elementos de la Cisneia deEaeienda 
(Elements of the Science of Finance), London, 1825; 
Diedonario de ffadenda (Dictionary of !^ance), London, 
1827 ; and Obsenaeiones sabre la guerra de la Peninstia 
(Observations on the Peninsular War), in which he 
endeavoured to show that his countrymen had taken a &r 
more effective part in' the national strug^e against the 
French than En^idi historians were willing to admit, 
CAHGIAGI, or Cambiaso, Luigi (1627-1685), a ^ 
tingnished painter, was horn at Genoa in 1527, and di^ 
at the Escorial in 1585. He received his first lessons m 
the art of painting from ‘his father, and completed his 
education at Home, where he studied with particolar care 
the masterpieces of Michdangdo. At a very easlj a^ 
he had gained a high reputation as an artist, and in 1683 
he was invited to Spain by Philip IL, who desired hfe 
assistance in the decoration of the Escorial He paiutw 
the ceiling of the choir, representing the Assemblage of me 
Blessed. It is considered his best 'work. Among his other 
productions whidi were highly esteemed were the ^pe 
of the Sabine Women, the Sleeping Cnind, and 
Most of his paintings ate in Qeiioa and Spain; the 
Sleeping Cupid is in the royal collection at Paris. ■ 
CANICATTI, a town of Sicily, in the province oi 
Girgenti, which dates, it is believe^ from the Saracenic 
occupation. It is well built and finely sitnated on the awp® ® 
ahiU. The vine, orange div^ and almond grow abratW 
in the neighbourhood, and ■the idiahitBnts devote t 
sdves chiefly to agricnltaral pursuits. Populatioi^ 20, 
CAOTNA, Lraai <1793-1866), m IWta 


Appian Way in 184a He is the author of agrwt 
of works on archreology and architecture, of whic 
were published in a most magnificent _ ug 

his patroness, the queen of Sardinia. Of 
mentioned S’Arcbiteitftra Eomcma, 1830; 

Greco, 1833 ; Eesermone storica dd , jaij • 

adjaeeaze, 1834; Desariskne ddP ontico I 

SulP ArcMtdtura piU propria dei 

CANINI, GioYAiroi Agnow (1617-166^. a 
and engraver, bom at Home in 161/. He g. tin ted 
Domenicibino, end afterwards of m^ares 

some altarmeces at Hom^ induding two ad a* g 

for the Sh of San Martino a’ gonti, 

Alhrtyrdom of St Stephen and' of St . f detail 
painting aimed at general ^ect, not ],e iros 

Having accompanied Cardinal Ohigi 
encouraged by the minister Colbert to and 

his project of designing, from medds, a 
similar sources, a series of portraits of th -.-inj ? but 
characteiB of antiquity, accompanied Caniw 

shortly after the c^mencement of the und^WBS^ ^ 
died at Home, in 1666. The work, ass^ 

secuted by bis brother Marcantonio, wn , yjgj,ed itw 
ance of Picard and Valet, completed and pu™ 
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1699, tindet the tide of leanograjla di Gio, Ag. Caitini. 
It contains 150 engravings. A t^iint in Italian and 
IVench appeared at Amstercbun in 1731. 

CANITZ, Fsiedbich Bodolph Lvdifig, Baxos vox 
(165i-1699), a Qennan poet and politician of nohle fanulj, 
was bom at Berlin in 1654. He attended the universities 
of Legiden and Lapsit^ and travelled in England, Fiance^ 
and Italy. In 1680 he became councillor of legation, and 
I^eticdc L made him eqpncillor of state, privy conn^or, 
baron of the empire, and plenipotentiary at the Hagn^ all 
which positions he appears to have fiBed with cr^it. 
His nmntation i^ however, founded upon his verse. 
He h^eved that a great ^orm might be effected in 
Oermsih literature by the introduction of the rules of 
French taste ; and, consequently, he became an imitator of 
Boileau, and through him of Horace, — ^the polished grace 
of whose verse he attained in some measure though he 
does not always avoid tur^dify and bombast. 

CANN^, in Anment Geography, a town of Apnlia, on 
the Biver Aufidus, 6 miles from its moutL It is famous 
for a terrible defeat which the Bomans received there from 
the Carthi^^nians under Harmibal, 216 na A great 
diversity of opim'on has prevailed as to the essct spot on 
which the battle was fought, whether, as has been the 
general hdief, on the south side of the river, at on the 
north banh, as is maintained by the best authorities, in* 
rinding Niebuhr, Bwinhum^ Ac. The site of the town, 
which continued to exist at least till the 13th century, is 
still marked l)y ancient mins, among which the most 
important are tm)se of an aqu^nct, an amphitheatre, and 
a triomphal anh. In a neighbouring ro(A are pveidl 
large sqinlchial excavations, in which vases and paintings 
have been discovered. 

CANNES, a seaport of France, in the department of 
Alpes-^ raritim es, on the Hediterraneati, 15 miles HIV. 
of Nice and 25 mUes N.E. of Biagnignan, in 43® 34' N. 
lot. and 7® 0’ E. long. It eqjoys a southern ei^posure on a 
seaward riope, and is defend^ from the northern winds by 
ranges of hills. Fcevions to 1831, when it first attracted 
the attention of Lord Bronrimm, it mainly consisted of the 
old quarter (named SucqueQ, and had litde to show except 
an aurieut castle, and a churdi on the top of Mont Chevalier, 
dedicated in 1603 to NGtre Dame d’&pAonce ; hat rince 
that period it has become a large and importent town, and 
one of the most fashionable wmter resorts in the sonth of 
France, much frequented by English visitors. The neigh- 
bourhood is thickly studded with villas, which ato solidly 
bmlt of astone so soft that it is sawn and not hewn. Hierc 
is an excellent quay, and a heiutifvtl promenade runs along 
the beach ; and numerous sheltered toads stretch up the 
voUojs amidst groves of olive trees. On the top of the hill 
behind the town ate a Boman Catholic and a Protetant 
cemetery. In the most prominent jiart of the latter is the 
grave of lord Brougham, efistingmshed by a massive stone 
cross standing on a double basement, with the simple inscrip- 
tion— “ Henricus Brougham, Natus mdccijes^ii., De- 
tessit jtDCccLXVin.;" and in the immediate vicinity hes 
James, fourth duke of Montrose, who died December 1874. 
The country around is very hrantifttl and highly fertile ; 
orange and lemon trees are cultivated like peadi.trces in 
England, while olives, ahnonds, figs, peaches. grap«, and 
other fruits ate crown in abnndan^ imd, riong with the 
produce of the fimcrics, form the chief exports of the town. 
Essences of various Hnds are manufactured, and flowers ate 
extensively cultivated for the I'crfumers. The climate of 
C.\une 3 has been the subject of a considetaWe variety oi 
opinion.— the preponderance being, however, in its favour. 
According to Dr De Yalconrt, it is remarkable by n^oa of 
the elevation and regularity of the temperature during the 
bright of the day, 'the dearness of the atmosphere and 
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abundance of light, the rarity of rain and the absence of 
fogs. The following are a few of h<s numerous ohjcrra- 
trons of winter temperature, given in degrees Fahr. : 



t’SMSS;. l«TS-l«TS. 

UuisuL 1 SllBisu. SSubas. | }!ir.l-a. 

Kovcnibcr. 

December. 

January. 

Febraary. 

March. 

ApriL 

7*2 to 5G 
09 „ 52 
65 „ tl 
65 ,, 56 
71 „ 49 
76 „ 65 

50 to 3*4 
56 „ 34 
50 „ 27 

53 3S 

54 3S 
33 ,, 33 

07 to 47 
60 „ 47 

62 „ r.o 

69 „ 52 
. 69 „ .'.C 
, 75,, 57 

59 to 34 1 
44 „ So 

50 „ SI 

50 „ .".9 

54 „ 39 

55 „ 35 


Cannes isa ploceof great antiquity, but its earlier hisfoo^ 
is very obscure. It was twice destroyed by the Saracens 
in the 8th and the ICth centuries ; but it was afterwanb 
repeopM by a colony from Genoa. In 1815 Napolcnti 
landed in the vicinity after his escape from Elba; and 
opposite the town is the island of St Marguerite (one of the 
Lsrins), in the citadel of which the Man with the Iron Mask 
was confined from 1686 to 1698, and which has acquired a 
recent notoriefy as the prison whence Marshal Bar.ainc 
escaped in Angust 1874. Population of the town in 1872, 
9618. 

See DeValconrt’s Cannes and Os Climate, I.ondon. 1S73, sud iVt' 
mdedosie des StatUna Bicemaltsdu Midi de la jraner, P^ns, UC!>. 

CANNIBAliISM, the eating of human ilcsh hr men 
This practice has existed from the most ancient tinie.-., and 
has given rise to descriptive terms sudi as Gr. difi/>oaro^iyoe 
(Lat. anthrojmpliagit^, Anglo.Sas.mRn.ata, Hng. MiiiHottr. 
Since the dis^eiy of the New World, the iiame of the 
Caribs of the West India Islands, rcconied by CVlmuW 
under the Latinized fonns Contbafes or Caribabt, hai ci'tnc 
into popular use as a generic term fur man'Catera, c’lnnibaU. 

Man being by nature carnivorans u.« well fnigivor 
ons, and human flesh bring nut unfit for human foud, the 
question first arises why mankind gcncrallj* have not only 
avoided it, but have looked with horror on exceptional 
individuals and races addicted to cannilaltsm. It i> evidi tit 
on consideration that both emotional and rriigiuu- niutivia 
most have contributed to bring about this prevailing state 
of mind. Simple ossociatiun of thoughts causcA the remain* 
of a dead kinsman or friend to be treated with rx-{>tct and 
tenderness, os may be seen from the cominct of eomc cf 
the mdest races. Acting in another way, the same ideal 
association attaches the horror of death to anjtiiwg con. 
nected with the dead, so tiiat many tribes will a\-u:<l the 
mention of a dead man’s name, and will 01*00 ai>ii:dr.n his 
hut, and destroy the fumituro he hu used : this i’ itt:{.'.(.*it 
must tend to preserve the cor|>se from violiticin. More- 
over, the rcligioas doctrine that the soul ontlirc.^ the l-dy, 
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forEtormg as well as from their reckless improvidence, 
should in severe climates be often driven to this extremity. 
For example, it is known that the miserable natives of 
lierra del Fnego, when starving in winter, would throttle 
and devour the oldest woman of the party ; when asked 
why they did not rather kill their dogs, they replied, 
" Dog catch otters !” (Ktznty, Yoy. of AdvetUure and 
Beagle^ voL a. p. 183). For accounts of cannibalism and 
murder under stress of hanger in Austraha see Salvado, 
Uemark ddP Austrodia, ' p. 240; Waits, An^ropo^ie 
der I?dtun^Iker, voL vi. p. 749 ; among ^erican tribes, 
fiaucioft, ^aiixe Baces of Fadfc ^aieSi voL i. p. 120 ; 
Back, Exp. to Great Fidi Eiver, p. 227 ; Wait^ v^ iiL p. 
89 ; in Polynesia, Ellis, Polynesian Sesearehes, voL 1 p. 
339; hlartan, Mariners Tonga Islands, vol. i p. 116. 

IL Fary or Bravado. — The North American Indian 
phrases- as to eating the flesh and drinking the blood of 
their enemies are not to be taken as mere metaphor, but as 
referring to acts really done. There is even an Iroquois 
legend of a dialogue between ihe Manitu (Great Spirit) 
and a warrior who defends the eating of slam enemies as 
sati^ng at once hunger and revenge (Crevecceur, Journey 
Elemm, AUgemeine QuUurgischiclde, voL 


tn 

iL p. 28). For actual details of this ferocious custom sec 
Schoolcraft^ Indian. Tribes, voL iU. p. 242; Hennepin, 
voL iL p. 159 ; J. G. Muller, Amerihmiseke Urrdigionen, 
p. 145 ; Wait^ voL iii p. 159. Among the Polynesians, 
there is similar evidence of warriors devouring the flesh 
and drinking the Wood of the slain enemy, where the 
purpose seems clearly that of inspiring terror and gratifying 
vengeanca (See Ellis, Polynesian Beseardies, voL i. p. 
309 ; Tomer, Polynesia, p. 194 ; Waits, voL vi. p. 158.) 

in. Morbid Affeaion.---Oaaea ot the dead being devoured 
by relatives and fiiends (especially children by patents) 
from a sentiment of affection are recorded among low 



Glerlan^ AvssUrben der EaiurvdlJxr, p. 66. Such accounts 
are not, however, numerous, and sometimes, at least, may 
properly belong to other classes. The most remarkable is 
the often-quoted passages of Herodotus fiv. 26), desctibiig 
the funeral feasts of the Issedones of Oeutral Asia, where 
the relatives ate the body of the deceased with other meat, 
the skull being set in gold and preserved; these were 
sacred rites done in hononr of the dead. As lately as the 
13th centuty, William of Bnysbrack was told that the 
people of Tibet had till recently kept up this custom of 
eating their deceased parents, and still used their as 
drinking-cups (Eubmquis in Pinherton’s GdO. of Yoyages. 
voL vM. p. 54). j o • 

TT, Magic. — -Few notions belonging to primitive savage 
more inteliigible or more widely ^read the 
bdief tlm^ quality of any animal eaten will pass into 
the eater. Tfii*i .Potive natu^ly leads to cannihaKam (see 
Stanbridge^ in 5f,5®*** Fdmsdogical Soe., vol. L p. 289), 
eqiecially in war, wiJF® conqueror eats part of the 
dain enemy with the purpose of mating himself 

brave. This idea is founi!^™®“S *^® “®tives of Austraha 
(»ee JdacgilKvray, YoyaaeA( vol i. p. 162, 

m iL p. 6), and not “ ^®'^ Zealand 

ghs, vol. L p. 358) ; amongthri^^ American Indians, 
When warnors wonld devour tito A. hrave enemy. 

Expedition, voL L p 1021®^!.?; 
prison, Western Afrim p Ifilv ^ w ^^“t^lhant 
3u Shanghai, during the ®°Shsh mei&neso 

servant «im-ing”he heart of C ChaE.j 

«at to make hiS iLvrSw^ 


in giving magical powers to the eater is' knotra to fbe 
savage world both in Australia and America (Eyre, OentnU 
Australia, vol ii. pp, 255, 329; An^, voL L pi 123; 
Trea ting , voL L p. 103 ; Waiti^ voL iii. p. 159, roL vL p 
748). This idea even holds a place in ue more cnltnrra 
magical traditions of Asiatic and European nations (see 
Gerland, p. 66; Schoafhansen, hxATchivfUrAntkropol^e, 
vol iv. p, 247). 

Y. Rdigion. — One of the strongest reasons for consider- 
ing anthropophagy as having widely prevailed in pm. 
h&toric ages is the fact of its being deeply ingrained in 
savage and barbaric religions, whoso gods are so often 
looked upon as ddighting in human flesh and blood. 
The flesh of sacrificed human victims may even serve to 
provide cannibal feasts. The understood meanly of these 
rites may be either that the bodies of the victims are 
vicariously consumed by the worshippers, or that fte gods ■ 
themsdves feed on the spirits of the slain men, their bodies- 
being left to the priests and people. Thus in Fiji, /'of 
the great offeriugs of food, native belief apportions merdy 
the soul thereof to the gods, who are described .as being 
enormous eaters ; the substance is consumed by the wo^ 
shippers. Cannibalism is a part of the Fijian religion^Md 
the gods are described as ddighting in human fl^”_(T. 
Williams, Fiji and the Fijians, vol. L p. 231). In Motco, 
the anthropophagy which prenniiled was distinctly re^ous 
in its origiu and professed purpose. That the pnmaty 
meaning of the human sacrifice was to p^ent vict^^ to 
their deities is shown by the manner in which the saenfiemg 
priest^ who tore out the heart, offered it to the bm, an 
afterwards went through cenanonies of feeding the idol m 
the heart and blood. It was the Astec worship of tne 
war-god HultzUopochtli which brought ob fte 
prevalence of sacrifices of prisoners; to obtain suppU 
such captives became a motive for frequent ware; an 
was the limbs of these victims which w^^tea m 
sacrificial feasts that formed part of the festivals. ^ ^ 
particulars and authorities see Prescott, Cm^ed of / 
Bancrot^'roL TVaibi.TOL ir.) la Afao^ 
balism liaa in some cases erideally a sa^ad 
(see lander, Jf«ard% toL it p. 260; T. J- HaWansea, 
Tea Tears among Ethiopians, p. 62, &a) has 

YL Habit.— Who .extent to wluch oP^fJI’SfSdue 
been carried among some nations is, no doubt, -r ^ -m, 
to the indulgence of the appetite once Motive 

cases this reason is openly avowed, or s^e ^ --rfjoe 
remains rather in pretext than in i^tyj o ^ ^ 

is justified on the ground of ance^ ®*?!5a’Mexico had 
for instance^ that the cannibM feasts of ow 

become in themselves ®®®®P^^^® ^-.^.®-^.^toouoph^ 
we must refer the sickening horrors of --Active, 

more to sensnal gratification t^n to any xe^ mentioned 
Among conspicuous . cannibal races may ... -- eripn - 
the semi-civilized Battas of Sumatra, whose ^ 

tion to eating their enemies may have bem ^^^^y^ 

but who are described as treating slaves^ 

and devouring not onlywar-captavesbut 

and, according to one 
BaUadander; Marsdi 
Wuttke, Geixhxehie d 
roonn in Zeitschrift fSr EiMiAog^ JiuinaB 

balism assumes its most other meet, 

flesh is made an oidmaiy article of 
This state of- things is not only mentioi^ i ^ 

in descriptions of West Reaiium GongOt 

even sold in the market (see S continn^ 

in De Bry; Wuttke, 

I among the Monbuttu of Central ^ 

} neighbouring tribes are earned on for fte pi^ - for 
4£,&humanesh, the bodiw the slam being o« 
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transport^ \rliile tlie living ptisonets are driven offlike cattle 
(Schweinforth, Seart of Africa, and in Zdta^rifl fUr 
EthruAogie, voL r. p. 9). T^ere cannibalism for its own 
sake becomes popidar among a warlike people, its effect in 
tbinning popdbtion, and even in exterminating weak tribes, 
becomes perceptible. This subject has been investigated by 
Gerland {Aussterhen der JSfaturvoUiar, p. 6iy 

As to the history of anthropophagy, the most interesting 
question is whether at any early period it was ever a 
general habit of the human race, ^niis has been debated 
on the evidence of prehistoric human remains (see Schaaf- 
hausen, supra, p. 264; Proceedings of Congresses of Pre- 
historic Arclueology, Paris and Copenhagen. It has been 
weD signed riiat had Ae men of the quaternary period been 
cannil^s, we riionld find the bones generally cracked for 
the marrow like those of beasts, whi(£ is not the case (Le 
Hon, Ii Somme Fossik, pi 68} ; also that, as regards the 
anaent people of the shell-mounds, had Aey eaten thrir 
own species thq^ would have thrown the human bones into 
the rubbish heaps with those of beasts and fishes (Lubbock, 
Prehistoric Times, p. 232). The discovery of some few 
andent human remains, the state of which seems to indicate 
that the flesh had been eaten, may perhaps be taken to 
show that prehistoric savages were in this respect like 
those of m(^em times, neither free from cannibalism nor 
universally practising it. During later ages, it may have 
even increased rather than diminmed with the growth of 
pop^tion, — its greatest excesses being found among h^ 
savajge tribes or nations above the savage level But with 
the rise of civilization to its middle and upper levels, it is 
more and more kept down by the groiring sense of the 
dignity of man, and eventually disappear^ as we may htqie, 
irrevocably. (e. B. t.) 

QAimiHG, Okoboe (177&-1827), one of the greatest 
of £n^h statesmen and orators, was bom in London on 
the llth April 1770. He was descended from an ancient 
family ; but his father, having incnned the diqileasnre of 
his parents, was cat off with a scanty allowance, and obliged 
to try his fortune in the metropolis. Here he studied for 
the bar, but literature proved too attractive for him, 
irithout yielding him even a tolerable livdihood. His 
affiaiis were not improved by a marriage with an Irish lady, 
of good connections and some beauty, but as poor as him- 
He died of a broken heart, a year after the bi^ of 
bis son. The widowed mother took to the stage without 
achieving any great success, and in this new way of life 
married twice, — ^neither time wisdy. 

It was thus, in the society of the stege, that the future 
pzamier of Engla nd passed his earliest years. It wss well 
for him, therefore, when one of his paternal uncles, a 
wealthy banker in London, took upon hunself the care of 
his education Young Canning was then in his eighth 
year, and from that time had all the advantages of the 
best education and the most cultured sodety, for Burke, 
Box, Sheridan, and other leading 'Whigs were guests at his 
uncle's house After spending a few years at a London 
school he went in due time to Eton and Oxford. At 
both places he highly distinguished himsdil He was a 
brilliant scholar, gave pronuse of the future orator in the 
debating sodeties, became known os a wit in a wide drde 
of admiring friend, and even at Eton, at the age of sixteen, 
gave dedded evidence of literary talent, in a periodical got 
up amongst bis schoolmates. From Oxford he returned 
to London with the reputation of a man able to perform 
gzoat things. And now he had to dioose between two > 
careers, not easily to be comlnned by one who had his I 
own way to make in the world. The generous enthusiasm i 
of youth tempted him into a political career ; trorldly ' 
prudence pointed him to the bar as the safer prof^on for . 
a man without means. CSrcnmstonces dedded in favour 
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of the former. Pitt was now being drawn into the ter- 
rible crusade agauist the French Eevolution, and grcatlr 
needed able associates to make head against the fiery el^ 
qnence of Fox and Sheridan. To Canning, who soon 
became known in the clubs and other political circles of 
the metropolis as a young man of the most brilliant promise, 
he made the offer of the nomination borough of IvcwitorL 
This Was accepted, and Canning entered Parliament as an 
adherent of Pitt in 1793, being twenty-three years of age. 

Canning is charged with Imving taken this step from 
interested motives, lii the debating sodctics of Oxford 
and tire metropolis he had been an enthusiastic Liberal, and 
had long been the friend of the Liberal leaders. iCow, 
when tire proqiects of the TMiig party were becoming 
gloomier every day, this crosring over to the ranks of Htt 
had a suspdons appearance of convenience. But there is 
no real gronnd for sudi sus;ncion. With regard to the 
i^dr Bevolntion, which was now the all-absorbing political 
question, Canning simply underwent the same change of 
opinion as the immense majority of educated Englishmen, 
]^tt included, hailing it at first as the dawn of a new day 
for France and Enropc, but turning away from it in dismay 
and indignation, and determined toopi>05c it, when he saw 
it was more likely to subvert than to reform society. 

Ftem 1^ entrance into Parliament till the death of Pitt 
in 1806, Canning tvos an ardent and devoted supporter of 
all the measures of that statesman. In the House of Com- 
mons he soon took his place os one of the most brilliant 
and snceessful debaters of tbe time, tbongh unhap]iily his 
efforts needed to be directed against his own friends, Fox 
and RhAptinn ; and he gave proof of his business capacity 
in some of tbe less prominent departments of the adminis- 
tration. Out of Parliament bo fought the l{c\ointion 
almost as effectively by starting (in 1797) the AntiVorolin, 
a weekly paper, in which the principles of innovation in 
morals, in literature, and above all, in politics, were merci- 
lessly attacked, and their advocates covered with ridicule 
and abuse. Canning contributed many of the humorous 
artides, and in this way extended the reputation for cau<tic 
wit he had already acquired in Parliament. 

In 1800 married Miss Joan Scott. The marriage 

was in every way a happy and a fortunate one, losctl on 
mutual love and esteem, which continued unbroken to the 
end; while bliss Scott had a large fortune, and vds con- 
nected with some of the hipest of the aristocracy. 

On the death of Pitt in 180t and the formation of n 
Whig ministry by Fox and tbe Grenvillcj^, Canning went 
into opposition, and showed that, even on a qBC.<-Uon of 
hnwaoitarien interest, he was not above the ptttjcs t ftclin^ 
of patty. He supported, bnt very coldly, the bill lor tbe 
abolition of the slavo-trade. 
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Spanish, armies, first rrith supplies of arms, and then with 
the active co-operation of the English forces, and was one 
of the first to recognize and employ the military capacity 
of the future duke of Wellington. XTnfortunately, an event 
soon occurred which depiiv^ the country of hm sernccs, 
when the need was greatest, and when he was the only 
statesman in En^nd whose talents were of the first 
order. In 1809, lord Castlerea^ as Secretary-atWar, had 
organized the e^edition to Wal^ereu,the worst conducted 
ar^ the most disastrous of the whole war. In consequence 
of it a dispute arose between his lordship and Canning, 
whi(fii resulted in a duel, aud in the resignation of both. 
From this unfortunate incident till 1822, Canning took no 
very prominent part in the Government of the country. 
This is particularly to be regretted, as the period in question 
indudes the decisive years of the Napoleonic struggle, and 
the new settlement of Europe by the peace of Yienna, when 
Canning might have done good service by insisting, more 
than was done, on the daims of nationality and constitu- 
tional liberiy. In this he was not free from blame, as he 
allowed his personal dislikes too much to interfere with 
bis duly to his country. But the chief reason was his 
advocacy of Catholic Emancipation, which lost him firvour 
at court Men’s motives must always remain to some 
extent doubtful j still it seems dear l^t at one time his 
dislike of Castlereagh, at another his insistence on Catholic 
Emandpation, prevented him from resuming his place in 
the Foreign Office. He lived to regret this deeply, nwd to 
declare that two years of office at the termination of the 
European stra ggl e would have been worth ten years of life. 
Even now, however, he was not idle. In 1812 he made a' 
powerful speech in favour of Emancipation, which was 
canied in tire Commons by a large majority, but rejected 
by the Lords. From 1814 to 1816 he was ambassador at 
Lisbon, and from 1817 to 1820 President of the Board of 
Control ftjv India Aa a member of the Cabinet during tire 
latter period he was very active in support of Government, 
strongly advocating the coercive measures employed at 
home during the years which immediately followed the 
Bevolution. It is indeed a noteworthy feet in his political • 
career that, though unable to act with Castlereagh in the 
most dangerous cri^ of the French war, he found it right 
to join^him and his associates in such severe measures of 
repression, — ^noteworthy, but quite explicable, as Canning 
newr professed to be anything else than a disciple of Pitt. 

At the head of tire Board of Control, C anning the 
mtire confidence of the directors of the East TTnijp 
Company. In consequence, they had appointed him to ' the 
g(^mor-generalship of India, and he had proceeded to 
^verpool to take leave of tire constituents who had four 
returaed him to Parhament, when news came of the 
death of Castlereagh (then earl of LondondetW). The 
voiceof thej^ntry had already named him successor in 
the For^ Office, and, in this capadly, under the premier- 
1 Liverpool, Canning entered upon the'last and 
mMt bnlhant penod of hrs career. The state of Europe 

^ of the same office 

Sir? Soly -^nce now aspired to regulate the 
affairs of the world. Ihaugiirated by the eiperor of 
Biifflia, under the inspiration of Madame Bjudeni it was 

of , Europe to govern 
ra Chnstmn pmciples. But even the Bussian eiperor 

S benevolent refom by 

tte revival of the revolutionary spirit and its appearance m 

M SKI statesmen KkfMetternich 

despS^that SrilT to the profit of 


den'ey. The country was getting weary of it And now 
Canning came forward to assert tire free action of Fngipiii^ 
and tire universal right of self-government. He was, how- 
ever, no revolutionist In his home and foreign .policy 
alike he aimed at holding a middle course. At home he 
advocated Catholic Emandpation, and believed in Free 
Trade, but strenuously opposed Parliamentary Beform. In 
his foreign policy his principle was that England -should 
hold tire balance between the reactionary and the revolu- •. 
tionary parties, “ that in order to prevent tlungs going- to 
extremities, she should keep a ^tinct middle ground, 
staying the plague both ways.” Sedng that the reactionary 
party- predominated in 1822, he j^ged that England 
should throw the weight of her influence into the Liberal 
scales. In accordance with these views, he protested 
against the doctrine that free institutions should be hdd 
only as a spontaneous gift of the sovereign, and duapproved 
of the measures adopted at the Congress of Yeroua in 1822, 
espemally of the French invasion of Spain for the restora- 
tion of absolutism in 1823, — a year, too, which was marked 
at home by the passing of the Beciprocity Act, the first 
step in the direction of Free Trade. In order to rendv 
the protest against the invasion of Spain more effectual, it 
was determined in 1824 to recognize the independence of 
the Soutii AniRriftftTi colonies. On the threatened invasion 
of Portugal by reactionary Spain in 1826, Canning again 
interposed with the utmost decision, and the invt^on was 
abandoned. The speeches he made on tiiese occasions, and 
his general attitude of defiance to despotism, had a ma^ 
vellous efiteef^ not only in Parliament and in England, but . 
in all ci-vilized ftfttrinninities. He was everywhere hailed as 
the champion and spokesman of national and pi^ular 
liberty. The parly of progress recovered from the tamt 
consequent upon the Bevolution, and returned to am hfe. 
The enthusiasm for his name w’as heightened when »t 
became known that he had taken the initiative in another 
act of international justice, by proposing (1826) to Fwacw 
and Bussia that combination of the three Powers leu 
to the battle of Navwcino and- the establishment of GreeK 
independence. 

But ere that result had been attained the great statesMu 
was no more. Early in 1827 Lord Liveipool, -who non 
been the nominal head of the Government since 1812, 
disabled Caiming, who now became premier, 
the co-operation of the members of the -late admimrtratioi^ 
but was disappointed, and had to struggle on . 

greatest difficulties, and against the most virulent oppo 
tion. His excitiim labours and the alienation of so mMj 
friends were too severe for his sensitive ,, 

He caught a severe cold, and died on the 8th of A 
1827. He was buried iu Westmiimter Abl^, » “ 
Statesmen’s Comer, by the grave of his master , uj 

Bis death created a sensation commensurate vn 

world-wide feme and Avith the hopes still f*^*®*^. ^ - 
him. The splendour of his talents was offiy ma 


their versatility. In his high and brilhant . 
had proved -himself equal to anything — ^from goia 8 , 
destinies of a great nation through the 
Napoleonic wars, down to the editing of a 
He had all the naturarendowments of a great o 
graceful and commanding form,' a musical voim, P 
mastery of the choicest language and a -jivofe 
played with all the resources of his intellecfc P.. „ 
life he was even more admirable, — ^in bis own 
almost perfect model of all the household gg' }aA 
towards his mother, whose imprudent man^B 
endangered his infancy, full of tire tenderest 
affectionate piety. „ 

CANNlNQ,Ch[ABUss JoHN,EAEi.AiroVisoo®^ v 

1862), Govemor-Genei^ of India, was the 
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of the subject of the ptecediog notice and ms bom at 
Brompton, near Iiondon, on the 14tb December 1812. 
He tras Vacated at Christ Chnrch, Oxford, nrhere he 
giadnatedB.A. in 1833, as first dassin dassicsand second 
class in mathematics. In 1836 he entered Parliament, 
being retnmed as member for the tovn of 'Wanrick 
in the ConserTative interest He did not, however, mt 
long in the Honse of Commons ; for, on the death of Ms 
mother in 1837, he succeeded to the peerage whidi had 
been_ conferred on her with remainder to her only surri^g 
son, and as Yisconnt Canning took his seat in t^ Honse 
of Lords. His first official appointinent was that of 
Under-Secretary of State for Foreign Affidrs, in the adminis- 
tration formed Sir Bobert Fed in 1841, — ^his chief 
being the earl of Aberdedu This post he hdd till Jannary 
1846 ; and from January to Jnly-of that year, when the 
Feel administration was broken np. Lord Canning filled 
the post of Commissioner of Woo^ and Forests. He 
dedmed to accept office under the earl of Derby ; but on 
the formation of the Coalition ifinistry under the earl of 
Aberdeen in Jannary 1853, he received the appointment of 
Fostmaster-GeneraL In this office he showed not only a 
large capadly for hard work, bnt also general administrative 
ahffity, and much zeal for the improvement of the service. 
He retained his post under Lord Fahnerston’s ministry 
until July 1833, when, in consequence of the death of 
Lord Dalhoude, and a vacancy in the govemorgeneralship 
of India, he was sdected by Lord Falmcrston to sncceed to 
that great position.- This appointment appears to have 
been made rather on the ground of his father's great ser- 
vices than from any proof as yet given of special personal 
fitness on the part of Lord Canning. The new governor 
sailed from En^and in December 1855, and ente^ upon 
the duties of hm office in India at the dose of February 
1856. His strong common sense and sound practied 
judgment led him to adopt a poliqy of condliation towards 
the native princes, and to promote measures tending to the 
betterment of the condition of the people. 

Li the year following his accession to office the deep- 
seated discontent of the people broke out in the mutiny 
which grew into the Sepoy 'War. Fears were entertained, 
and even the friends of the viceroy to some extent 
shared them, that he was not equal to the crisis. But 
the fears proved groundlesa He had a clear eye for the 
gravity of the situation, a calm judgment; and a prompt, 
swift hand to do what was really necessary. By the 
union of great moral qualities with hi^, thon^ not 
the highest, intdlectnal faculties, he carried the Indian 
empire safdy through tite stress of the storm, and, what 
was perhaps a harder task still, he dealt vrisdy with the 
enormous difficulries arising at the dose of such a war, 
established a more liberal poli(y and a sounder financial 
system, and left the i>eople more contented than they were 
bdore Wliile rebellion was raging in Onde, he issued a 
prodamation declaring the lands of the province forfeited ; 
and tins step gave rise to mudi angry controversy. A 
"secret despatch,” couched in arrogant and oSensive terms, 
was addressed to the viceroy by Lord Elienburough. then a 
member of the Derby administnition, which would have 
justified the viceroy in immediatdy resigning But from 
a strong sense of duty he continued at his post : and ere 
long the general condemnation of the despatch was so 
strong that the writer felt it necessary to retire from office. 
Lord Canning replied to the despatch, calmly and in a 
statcsman-lffic manner explaining and vindicating hia 
censured policy. In April ISiiO he reedved the thmks of 
both Houses of Parliament for Ins great s?r\iec5 during the 
mutiny. He was also made an Extra Civil Grand Cro»> of 
theO^erof the Bath; and in May of the same year he 
was misod to the dignity of an carL By tlic strain of 
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ansefy and ^rd work his health and strength were 
serionriy impaired ; and in the hope that rest in Lis native 
land might restore him, he left India, reaching England in 
April 1862. Bnt it was too lates. He died in London on 
the 17th of June following: About a month before his 
dearil he was created E.G. As he died irithout issue the 
title became extinct. 

CANNOX. See Gir^cs jkXD Gujnfmy and Aj:tjlz.i:j:y. 

CAXO, Axoszo (1600—1667), one of the most ricorous 
of the Spanish painters, and aLo, like Michelangelo, with 
whom he is usually compared, an architect and sculptor of 
great merit. He has left in Spain a very great number of 
specimens of his geuins, which display the boldness of 
1^ design, the facility of bis pcncO, the jrarity of his ilc«li- 
tints, and his knowledge of cjiiaroscuro. He was a native 
of Gmnada, and a contempomry of Velasquez and Pachero, 
whom he rivalled without imitating. As a statuary, his 
most famous works are the Madonna aud Child iu the 
church of Nebrissa, aud the colossal figures of San Pedro 
aud San Fhblo. As an architect, he indulged in too prufu^c 
ornamentation, and gave way too much'to the fancie.s of 
his day. Philip IV. made him royal architect and king’s 
painter, and gave him the church prefeniient of a canon. 
He was notorions for his ungoremablc temper ; and it is 
said that once he risked Lis' life by committing the then 
capital offence of dashing to pieces the statue of a saint, 
when in n rage with the purchaser who grudged the i>rics 
he demanded. His known passionateness also (according 
to another story) caused him to bo suspected, and even 
tortured, for the murder of his wife, though all other 
circumstances pointed to his servant as the culprit. 

CANO, or Castcs, Mixcmor. (1523-I5G0), a learned 
Spanish bishop and theologian, who was pupil aud Fuccc.^>or 
of Vittoria os professor of theology at Saiaumnea. He bad 
one, and only one, rival ns to erudition in Spain, Bartolo- 
meo de Carranza, like himself a Dominican, and the 
nniveraity was divided between the pattizans of the two 
professors. On account of his violent oppadtion to the 
establishment of the Jesuits in bis ii.'iti%’e country, he wa.4 
Eumnionedby Pope Paul HL to the Council of Tre-ut, aud 
appointed to the distant see of the Canaries. But lii< 
infinence with Philip 11. procured bis recall to C-islilc, 
where he became provincial of the Dominican onler. 
His principal works are entitled tie Punifnih'n, 

De AeraiRcnfts, and Loeorum TAeoltyfier/niin /.Art Xll. 

CANOE, a species of boat. In several 
languages the word hm means something holloa, with a 
certain degree of strength. Pliny says some ludmu 
are long enough to form a boat for three intu Ik. twien the 
joints. The French mnof, Spanish omvt, Italian are 
derived from the Latin canna; but a cantfO is >unn:t;n.> i 
called in France InUav, Wf,/>iroj«'’, mique, el.itlcij<, rtvtre, 
nteelle, or periKotr, and the paddle yoyoy', and tin- 
canoeist papayeur. The Englbh word "canoe” may 1« 
defined as a boat pro|>cllcd by one or more ' t** d 
withont a fixed fulcrum on the l<oat, and then fore in- 
variably with the sitter facing towards tl.o Uiw. Tre 
Venetian gondola and the Maltwe l-oat,', and many ttli'r’, 
are rowed by men who face the Ik)w>-, but tbiy al»aj» 
have a fixed rest for the rowlock. Canoe’ an rr-ii • i 
various 5ul-«tanccs. Tho*e of the E'quimanx an- of t**!- 
skin stretched over whalclK?:!*.-. and are ppr.j :I!i d by t’.- 
doubic-bladed paddle. 7 feet long end 0 ir.cl.< • 1 c" i 
by oae man. wbo-o dit.'S is cuitcl with th*- d* ck o-rtrirr. 
so c.« to be watertight. 

The North American "dng-cut ” cat" ir r. a 

tree hollowed by fire, while the bark ramK- tJi* f'r: "i by 
birch bark sown togither, acccriing t-i the 
until the craft will fco'.d r.- m'.ny K.v«,:.:y mf-.. 
cano-s have I- cn u’t-d in t!.v Umt' d hi'.t# Ci :k iritl,»r 
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vrould probably be a very good material. Canora of tin 
and of india-rubber have been used in England, but practi- 
cally all tbe best canoes now built in England, America, 
and France for general travelling are of oak, cedar, or pitch 
pine. The canoe was popular in England more than twenty 
years ago at Oxford and Cambridge, but only for short 
river practice, until in 1865 one was specially designed for 
a long journey by water in seas, lakes, ^d rivers, and by 
carriage on land in railways or carts or on horseback, or 
by being dragged over rough ground or borne on men's 
shoulders through woods and over hills. 

The general type of this "Bob Boy” canoe is built of 
oak with a cedar deck. The length is from 12 to 16 feet^ 
and the beam from 26 to 30 inches, the^epth 10 to 16 
inches. The paddle is 7 feet long with 6 inches of breadth 
in the blade, and is either double-bladed, or, if it is used with 
a single blade, a rudder is worked by the foot to counteract 
the .lateral swerving. A backboard swinging with the 
paddler’s motion enables the canoeist to sit in a comfortable 
position for many hours at a time, and a mast with some 
light sails completes his equipment, so that a favourable 
wind eases the muscular exertion. An ordinary traveling 
canoe when complete weighs about 70 lb. It will float 
with its paddle and 10 lb of luggage in 6 inches' of water. 
In the Indian canoes of America the single paddle is 
usually employed, and the men kneel to the work. The 
canoeists in the Straits of Magellan paddle standing. The 
peculiar advantages of a canoe may be summed up thus : 


1. po canoeist faces forwards in the direction of his promess, 
and therefore he can readUy steer without turning his head iwindT 

2. His emtre of gravity is five or six inches below what would ho 
ncccswry in a row-boat, and therefore the canoe is more steadv. 
and IS very suitable for shooting iltom. When the action of the 
pid^o stops the <Moeist is at once in comfortable rest In de- 
scending a rapid where rocks or snags ate numerous, the canoeist 

S danger, while he can also 

mt out readily, and can sit on the deck in places where the feet, 

o “ warding off collisions, 

®ii V ® press outwards aminst the sides of 

the ‘well or oiling in the deck, so that i^h seas S fa 
ample pnrdiase’ for counteracting an upset, Trtffle the canc^ 

the craft over a wave. The alternate action of the arms opens the 
continually exercised by pressure n^nst the 
Sffa diV^^^ '^® ^^®^® “trokrof row- 

raw&i ^®®®®"®^* ™ by the jerky Icvcra^rf 


6. The deck covering (not feasible in a row-boat) protects the 

pad^ and 1 m luggj^ from wind, rain, and sea, andlidds to the 
“ sfaffn^ • of his crdli so be dragged on rough ground 

mthout ^niy. A^oe should have a ven* flat flooi^iTsmall 
keel ; this secnies stahilily, while it diminishes speed to a vw 
small extent. x- » 

7. Ladies and yonng children can conveniently use the canoe 
because of its safely and the simplidty of its mode of propulsion 
Many double canoes ate used in England, and sme vUb four 
paddleis together. 


For actual speed over a_sbort and straight couree the 
ordinary sculling skiff is superior to the canoe, but for long 
journeys of more tiian a weeks duration, and -in strange 
rivers, or with frequent portage^ rough usage, intricate 
navigation, or unexpected diffictflties, the canoe is found to 
be much mote convenient than the rowing boat. Forty 
miles a d&j in lakes can be kept up for weeks together in 
a travelling canoei, unless against a contrary wind. Fast 
racing canoes are 20 feet long and IS-inchcs broad, and 
attain a ^eed qf 8 mileb an hour. Canoes for " upset 
races ” (where the canoeist has to jump out) tow his boat 
while swimming, and then get in) and for tbe race "over 
land and water” are specially l^ilt for their purpose. 
Other canoes are built ^iefly for sailing, and these carry 
" drop keels,” " rockets,” and heavy billet 
In 1866 the Boyal Canoe Club was formed in England, 
and the Prince of .Wales became commodore, while about 
500 members have been elected in various parts of the 
world. After tbe English canoes were seen in Paris at 
the Exhibition of 1867, others like them were built in 
France. Branches and clubs were formed also at the 
English universities, and in Liverpool, Hull, Edinburgh, 
Glasgow, and New York. A publicatioh wiled Thf 
Canoeist records the inore important cruises in canoes in 
almost every country on the globa One member of the 
club crossed the English Channel from Dover to Boulo^ 
in his canoe, another from Boulogne to Dover, and a third 
crossed the Irish CUannd from Scotland to Ireland. Many 
old and new rivers have been erqplored for the first too in 
canoes, among which the most interesting were the hifterio 
inaccessible parts of to Jordan, the Elshon, and the 
Abana and- to Pharpor at Damascus, as wdl as the 
Menzaleh in to Delta of to Nile, and the Lake of Galileo 
and Waters of Merom in Syria. So far as has been nwr^ 
tained, not one of to members of to Boyal Canoe Clu 
has been drowned in any of to numerous long cruises 


performed. 


See Maqgregor’B A Thousand MUcs in the SobHotf 
Bob Buy on we Sattie, and The B^ Boy on the^raan, • 
Mle, and Oennesarelh, &e.; Canoe Travelliny, by ^*."“5®",) J 
Cruise in a Cockle Shell, by A. H. Feed ; The Canoeisi (BW} 
Club). 


end op VOnUMB FOURTU. 




